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Abstract: This study was conducted to determine the antifungal and insecticidal activities of three seed extracts of jatropha nut, jojopa
and castor oil. Seeds of jojoba, jatropha and castor bean were infected with fungi with an average of 52.70%, 48.13% and 84.43% on
PDA, rose bengal and malt extract agar media, respectively. Number of fungi was ranged between 8.3 and 216.7 cfu/100 seeds for
jojoba, 188.3 and 350.0 cfu/100 seeds for jatropha and between 66.7 and 283.3 cfu/100 seeds for castor bean. Results detected a total of
13 species of fungi belonging to 6 genera were isolated and identified. A. niger (28.68%) and Fusarium spp. (19.85%) were the abundant
common fungi associated with jojoba seeds and A. niger (41.49%) was detected in jatropha seeds, while in castor oil seeds, the common
associated fungi was A. niger (48.57%). Ethanolic seed extracts of jojoba and jatropha were found to be effective against seed borne
pathogenic fungi, while castor oil showed minimum activity. Moreover, the majority of the fungi were not sensitive to the water extract
concentrations of 250 and 500 ppm unlike at higher concentrations of 1000 and 2000 ppm. The ethanolic extract of jojoba showed
highest insecticidal activity against two insect of tomato, as the means number of eggs deposited /female were significantly decreased.
When Tuta absoluta treated with seed extracts of all different treatment at concentrations, 0.5, 2, and 3%, the eggs laid per female
showed a significant decrease compared to control. The study also showed that the aqueous extract of castor bean was weaker in its
effect on the Tuta absoluta insect compared to the other treatments. The ethanolic extract of jatropha showed highest activity on
Phthorimaea operculella as the means number of eggs deposited /female were significantly decreased. Field application trails also
indicated that water and ethanolic seed extracts of jojoba, jatropha and castor oil were more effective in increasing tomato yield in the
two tested regions of Ismailia and Al-Gabal Alasfar.
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1. Introduction flavus, A fumigatus, A. niger, A. terreus, Cephalosporium
irregularis,  Chaetomium  globosum,  Cladosporium

Jatropha (Jatropha curcas L.), jojoba (Simmondsia chinensis ~ cladosporoides, Curvularia lunata, Fusarium moniliforme,
(Link) Schneid) and castor bean (Racinus communis L.) a F. roseum, Penicillium citrinum, P. rubrum and Rhizopus
promising crops is being extensively studied for stolonifer.

antimicrobial and pesticide activity. Due to diminishing
petroleum reserves and the environmental consequences,
biodiesel became an alternative energy fuel (Zurina, 2009).

Some of the seed borne fungi were found to be very .
destructive caused seed rot or even change the quality during ~ Champawat (2000) found that five fungal species ( A. flavus,

storage, thus making the seeds unfit or for oil properties ( A Nidulans, A. niger, F. pallidoroseum and Rhizopus spp.)
Elarosi, 1993 and Dharmaputra et al., 2009). However,  Wer¢ }solated.from jojopa seeds. Application of synthetic
recently due to the expansion of biodiesel plants in several ~ Pesticides during the past few decades, to control pests has

countries throughout the plant pathogens may be spreads been a standard prgctice. However, with growing evidence
through infected seeds. that many conventional pesticides can adversely affect the

environmental requirements for safer means of pest

It has been known that parts of J. curcas can be used for a ~ Management have become crucial (Rozman et al., 2007).
wide range of purposes. Extracts from various parts such as Jojoba seeds are containing of some unique 'g'lucomde
seeds have shown molluscicidal, insecticidal and fungicidal ~ compounds that can cause food intake inhibition and
properties (Meshram et al., 1996; Nwosn and Okafor, 1995; repellency effect fqr the stored prodgcts pests (Bellirou et
Rug and Ruppel, 2000 and Sahab et al., 2011). Neves et al. al., 2005). Tomat.o is one of the most important Solanaceous
(2009) evaluated the presence of Fusarium, Rhizoctonia and ~ Vegetable crops in Egypt. The tomato plants are currently

Alternaria spp. associated with the seeds of Jatropha through infested with many serious pests. The most destructive pests
blotter test and germination in trays. Also, Jayaraman et ~ &1¢ the potato tuber Phthorimaea operculella moth and Tuta

al.(2011) reported the occurrence of different species of absoluta. Larvae cause severe damage to vegetable crops of

Aspergillus, Penicillium and Mucor species associated with ~ {amily Solanaceae (Sarhan, 2004; Soliman et al., 2008;
jatropha seeds during storage. Srivastava et al., (2011)  Abul-Nasretal,, 1971and Sabbour and Ismail, 2002).

identified sixteen fungal species from physic nut seeds
during one year of storage including : Alternaria altrnata, A.
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Maji and Imolehin (2010) showed that A. niger, A.flavus, F.
moniliforme and Penicillium spp. were the most abundant
fungi associated with castor bean seeds. Sharma and
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Therefore, the importance and the aim of this study were to
investigate the antifungal and insecticidal activity of
jatropha, jojoba and castor oil seeds collected from two
regions in Egypt against some selected phytopathogenic
fungi and against Phthorimaea operculella and Tuta absolua.
of tomato insect.

2. Materials and Methods

Isolation and Identification of associated fungi: pod lots
of jatropha nut, jojoba and castor bean plants were collected
from environmental farm at Ismailia and Al-Gabal Alasfar
(region at) Giza, Governorates. One hundred seeds of each
pod were surface disinfected by soaking in 2% sodium
hypochlorite for 3 min, followed by 70% ethanol for 2 min.
and then thoroughly washed in sterile water. Drain excess
water, dried between two layer of sterilized filter papers.
The seeds were platted on PDA, rose bengal and malt extract
agar media at rate of 4 seeds/dish. The plates were incubated
at 27+2°Cfor 7 days. Fungi growing from the seeds were
isolated, purified and identified according to Barnett and
Hnter (2000), Domsch et al. (2007) and Samson et
al.(2010).

2.1 Natural seed infection and total fungal counts

The percentage of natural infection, total fungal counts as
colony forming unite (cfu/100seeds) and the frequency
occurrence of different fungi associated with seeds were
determined.

2.2 Plant Extracts

a)Aqueous Extract: seeds of jatropha nut, jojoba and castor
bean plants were collected in clean polyethylene bags
from Ismalia Governorate and El Gabal Alasfar region in
Giza Governorate, Egypt. The seeds were washed with
distilled water and grounded into powder then air-dried.
10 g of the ground seeds was measured into a conical flask
and 40ml of sterile distilled water was added and left
properly on the shaker at 100 rpm for 24 hrs after which
the extract was filtered and squeezed through three layer
of muslin cloth. The filtrate was then centrifuged at 2000
rpm for 5 minutes after which it was decanted and the
supernatant was sterilized by using the membrane
filtration unit. The filtrate obtained was stored in sterile
bottles and kept at 4°C for antifungal and insecticidal
activities (Arekemase et al., 2011).

b) Ethanolic Extract: A 10g of powdered seed materials
were soaked in 40ml of 95% ethanol for 5 days at room
temperature and filtered as mentioned before. The filtrate
was dried using a rotary evaporator at 60°C. ( Khalil and
Dababneh, 2007).

2.3 Antifungal Activity

The ethanolic and water extracts were calculated against
linear growth of some plant pathogenic fungi (Alternaria
alternata, Aspergillus flavus, A. niger, Fusarium oxysporum
and F. solani). Petri dishes containing sterile PDA cooled to
60°C were mixed well with various concentrations of crude
extract (0, 250, 500, 1000 and 2000 mg/L). The agar was
inoculated by a Smm disc of 7 day- old phytopathogenic

fungi and then incubated at 27°C until it fully grow of
control plates. Diameter of fungal colonies of treatments was
measured and percentage inhibition (PI %) was calculated
according to formula of Vincent (1947):

Growth in control — growth in treatment

Percent inhibition= X 100

Growth in control
2.4 Insecticidal Activity

2.4.1Rearing Insect Pests

2.4.1 a) T. absoluta: the tomato pinworm were reared on
tomato leaves under laboratory conditions at 22+2Co and RH
60-70%.T. absoluta used in the trials was obtained from

laboratory culture of pests and plant prot. Dept. NRC, Egypt.

Percent mhibition= Growth contrl_:;l — growth I treztment ¥ 100
Growth m control

2.4.1 b) Phthorimaea operculella: standard laboratory
colony of the potato tuber moth P. operculella was reared on
potato tubers of Solanum tuberosum as a natural host plant
under controlled conditions (26+2°C and 70+5% R.H). Eggs
were obtained from the stock culture and kept in Petri-dishes
till larval hatch. The rearing technique by El-Sherif (1966)
was adopted. Pupae were individually kept in specimen
tubes (1x3cm) till adult emergence. Adult moth were kept in
oviposition cages that consist of chimney glass (8cm in
diameter and 16cm height), the lower rim of which rested on
the bottom of a Petri-dish lined with a disk of filter paper
(Watman, No-1) and the upper rim covered with muslin.
Each cage was provided with a small piece of cotton soaked
in 5% honey solution as food supply. The deposited eggs
were collected and kept in Petri-dishes till larval hatching.
Groups of newly hatched larvae were transferred into Petri-
dishes containing fresh pieces of potato. Larval development
was allowed to continue until the adult emergence. The
percentages of mortality were calculated after seven days
and corrected according to Abbott, (1925), while LC50 was
calculated through probity analysis according to Finney
(1964).

Field Trials: field trials were carried out at Ismalia
Governorate and El-Gabal Alasfer region (Giza
Governorate), Egypt to study the effectiveness of the tested
water and ethanolic extract on T. aabsoluta and
P.operculella. Tomato (variety Biofly 2) was cultivated by
end of May in an area of about 1200 m?, divided into 12
plots of 100 m* each. Four plots were assigned for each
pathogen, while 4 plots were treated with water and used as
controls and water and ethanolic seed extract applied at 5%
concentration and 5L / plot. Treatments were performed in a
randomized plot designate the sunset with a five liter
sprayer. Three applications were made at one week interval
at the commencement of the experiment, and then 20
samples of plants were randomly collected at certain time
intervals from each plot and transferred to laboratory for
examination. Average number of each of the tested pests /
sample / plot / treatment was calculated after 20, 50, 90 and
120 days post 1st application. The infestations of target pests
were then estimated in each case. The experiment was
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replicated 4 times. After harvest, yield of each treatment was
weighed as kg/feddan. Yield loss was calculated according
to the following equation:

Yield loss = potential yield- actual yield x 100

Where the potential yield was that treatment which gave the
best results among the tested treatments, and was taken as a
base for comparing with the other treatments.

Statistical analysis: the collected data were statistically
computed using the software Mstate-c for Windows. Least
significant differences values at P<0.05 were used to
separate treatment means when ANOVA indicated a

significant F value according to the methods described by
Snedecor and Cochran (1990).

3. Results and Discussion
3.1 Percentage of natural infection

It is clear from the data of Table (1) that seeds of jojopa,
jatropha and castor oil were contaminated with fungi with an
average of 52.70%, 48.13% and 84.43% on PDA, rose
bengal and malt extract agar media, respectively.

Table 1: Percentage of fungal infection and total fungal count (cfu/100 seeds) of Jojoba, jatropha and castor oil seeds on
PDA, rose bengal and malt extract agar media.

Seeds of PDA Rose bengal Malt extract Mean
% infection| Count (cfu/100 | % infection | Count (cfu/100 | % infection | Count (cfu/100 |% infection| Count (cfu/100
seeds) seeds) seeds)) seeds)
Jojoba 35.0 136.4 11.1 8.3 70.0 216.7 38.7 120.5
Jatropha 83.3 188.3 100.0 250.0 100.0 350.0 94.4 262.8
Castor oil 40.0 140.0 333 66.7 83.3 283.3 52.2 163.3
Average 52.7 154.9 48.13 108.3 84.43 283.3 61.8 182.2

*Tests were rune in quadruplicate
* Counts represent the number of fungi /100 seeds incubated
at 28+2°C for 7 days.

The percentage of fungal infection was higher in seeds of
jatropha than in seeds of jojoba and castor oil, as the mean
% infection were 94.4, 38.7 and 52.2% in seeds of jatropha,
jojoba and castor oil respectively. On the other hand, jojoba
seeds showed the lowest densities of contamination than the
other two seeds on the three tested media.

It is also clear from Table (1) that the number of fungi was
ranged between 8.3 and 216.7 cfu/100 seeds for jojoba,
188.3 and 350.0 cfu/100 seeds for jatropha and between 66.7
and 283.3 cfu/100 seeds for castor bean. Moreover, seeds of
jojoba showed low fungal densities on the three tested media
than the corresponding figures of jatropha and castor bean
seeds. Also, the fungal counts were low on rose bengal agar
medium than figures in the other two media. As, the average
numbers of cfu/100 seeds were 108.3 154.9 and 283.3 on
rose bengal, PDA and malt extracts agar media respectively.
Almost similar results were obtained by earlier finding by
Worang (2008), Neves et al. (2009) and Sahab et al. (2011).

3.2 Frequency Occurrence of Fungi

The data of all samples per fungal genera or species given in
Table (2) indicate that the fungal contamination occurred
within intact seeds. Great variation in type and in numbers
of propagations among samples was noted and many fungal
isolates which found in seed type may be absent in the other
two seed samples.

Table 2: Frequency occurrence of fungi isolated from seeds
of jatropha, jojoba and castor oil on PDA medium.

Fungi jojoba jatropha Castor bean
Number| % |Number| % |Number| %
Alternaria alternata | 13 9.56 14 [7.45] 11 7.86
Alt. tenues 4 2.94 0 0.00 9 6.43
Aspergillus flavus 10 7.35 14 |7.45 0 0.00
A. niger 39 |28.68| 78 |41.49] 68 |48.57
A.nidulans 0 0.00 6 3.19 0 0.00
A. sydowi 0 0.00 2 1.06 0 0.00
A. sulphoreus 6 441 0 0.00 0 0.00
A. tamarii 0 0.00 6 3.19 0 0.00
A. terreus 14 ]10.29 8 426| 30 |21.13
Fusarium spp. 27 11985 16 |[8.51 0 0.00
Mucor spp. 6 4.41 17 9.04 0 0.00
Rhizopus nigricans 4 2.94 13 1691 0 0.00
Penicillium spp. 13 9.56 14 |745| 22 |15.71
Total 136 188 140

In all cases, a total of 13 species of fungi belonging to 6
genera were isolated and identified. Depending upon the
frequent occurrence of the genera and species were grouped
as major and minor component. As, A. niger (28.68%) and
Fusarium spp. (19.85%) were the abundant common fungi
associated with jojoba seeds and A. niger (41.49%) was
detected in jatropha seeds, while in castor oil seeds, the
common associated fungi was A. niger ( 48.57%). Some
genera or species fungi also were appeared in low densities
or occur sporadically and to constitute small numbers of the
fungi associated seeds of the three types including, Alt.
tenues and R. nigricans (2.94%) and Mucor spp. (4.41%0 in
jatropha seeds while, A. sydowi (1.06%), A. tamarii (3.19%)
and A. terreus (4.26%) were less common in jatropha seeds.

A. niger was the most prevalent fungi in seeds of jojoba,
jatropha and castor oil represent 28.68%, 41.49%
and48.57% of the total fungal count respectively. Our results
also in good agreement with those reported by Neves et al.
(2009), Jayaraman et al.(2011), Srivastava et. al. (2011) on
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jatropha seed; Magi and Imolehim (2010) on castor oil and
Sharma and Champawat (2000) and Tiwari et al. (2012) on
jojoba seeds.

3.3 Antifungal Activity of Seed Extract

3.3.1 Ethanolic extract

The antifungal activity of ethanolic extracts of jatropha,
jojoba and castor bean seeds against five phytopathogenic
fungi is presented in Table (3). The seed extract having
variable degree of inhibition. Results revealed that the
increase in the percentage inhibition of all tested fungi was
proportional to the increase in seed extract concentrations. It

was observed that extracts of jojoba, jatropha and castor oil
showed antifungal activity out of which castor oil showed
minimum activity. Generally, the ethanolic extract of jojoba
seed significantly reduced the mean % inhibition by 21.69%,
followed by jetropha (10.63%) and the lowest one was
castor bean (1.37%). Ethanolic extract of jatropha seed
showed high significant antifungal activity against F. solani
at concentrations of 500, 1000 and 2000 ppm, causing a
reduction in the growth rate by 32.1%, 39.4% and 50.3%
respectively with an average of 24.36% followed by Alt.
alternata and F. oxysporum with an average of 12.46 and
10.91%, respectively.

Table 3: Antimicrobial activity (% inhibition) of ethanolic extracts of jatropha, jojoba and castor oil on the linear growth
(mm) of some phytopathogenic fungi

. Concentration

Plant Tested fungi 0 730 500 1000 T 2000 Mean
Alternaria alternata [ 0.0w|0.0w| 1.8uv | 16.50]| 44.fg |[12.46¢

Aspergillus flavus | 0.0w | 00w | 0.0w 62r | 17.00 | 4.641

Jatropha Aspergillus niger |00w|[0.0w| 00w | 0.0w | 39st | 0.79k
Fusarium oxysporum | 0.0 w | 0.0 w| 3.1t 18.6n| 32914 [1091h
Fusarium solani 00w|0.0w]| 32.1j) |394h]| 503c |24.36b
Mean 0.0i] 0.01 741f |16.11¢| 29.63¢ |10.63 b

Alternaria alternata | 0.0 w| 53r | 24.81 |39.6h| 48.6d [23.66¢
Aspergillus flavus | 0.0 w |21.8 m| 33.4i | 445f| 572a |31.37a
Jojoba Aspergillus niger | 00w [8.6pq| 21.2m | 31.9j | 434 ¢g [21.03d
Fusarium oxysporum | 0.0 w | 0.0w| 6.2 260k | 47.5e |1595¢F
Fusarium solani 00w|0.0w| 42s [252kl| 529b [1645¢
Mean 0.00i|7.15f] 17.95d |33.45b| 4991 a |21.69a

Alternaria alternata | 0.0w|0.0w| 00w | 00w | 2.1u |0.42kl

Aspergillus flavus | 0.0w|0.0w| 00w | 00w | 1.1v | 0.231

Castor bean Aspergillus niger | 0.0w|00w| 00w | 18uv| 82q | 2.00j

Fusarium oxysporum | 0.0w [ 0.0w| 0.0w 55r 60r | 2.31j

Fusarium solani 00w|0.0w| 00w | 00w | 94p | 1.88]

Mean 0.0i [0.00i] 0.00i |147h| 537g | 139¢

Genaral mean 0.0e|2.38d| 846c¢c |17.01b| 2831 a

Values followed by the same letter are not significantly
different at P > 0.05 according to Duncan's multiple range
test. While, the least effect was recorded on A. niger, where
the % inhibitions were 0.0%, 0.0% and 3.9% on the same
former concentrations respectively. Jojoba seed extract
exhibit maximum antifungal activity against A. flavus and F.
solani at 2000ppm (57. 2 and 52.9 % inhibition respectively)
followed by Alt. alternata (48.6% inhibition) and F.
oxysporum and A. niger (47.5% and 43.4% respectively).

3.3.2 aqueous extract: the results presented in Table (4)
showed that majority of the fungi were not sensitive to the
water extract concentrations of 250 and 500 ppm unlike at
higher concentrations of 1000 and 2000 ppm. Fusarium
solani was the most sensitive fungi to jatropha water extract
with 14.22 % mean inhibition and A. flavus was the most
sensitive to aqueous jojoba extract with 19.99% mean
inhibition. While, F. oxysporum was the most sensitive fungi
to aqueous castor oil extract with 3.27% mean inhibition.

Table 4: Antimicrobial activity (% inhibition) of water extracts of jatropha, jojoba and castor oil on the linear growth (mm) of

some phytopathogenic fungi.

Plant Tested fungi Concentration Mean
0 250 500 1000 2000

Jatropha Alternaria alternata 0.0P 0.0P 0.0p 5.6 Imn 26.5f 642 ¢
Aspergillus flavus 0.0p 0.0p 0.0p 4.6 mno 6.9 Im 231f

Aspergillus niger 0.0p 0.0p 0.0 0.0 2.6 nop 0.53 gh

Fusarium oxysporum 0.0p 0.0p 0.0p 8.5kl 18.61 543 ¢

Fusarium solani 0.0p 0.0 p 21.9 gh 19.2 hi 30.0 de 1422 ¢

Mean Mean 00g 00g 439 f 7.58 ¢ 16.94 ¢ 5.78 b
Jojoba Alternaria alternata 0.0p 0.0p 19.4 hi 30.0 de 37.7b 17.42b
Aspergillus flavus 0.0p 0.0p 27.7 ef 28.8 def 435a 19.99 a
Aspergillus niger 0.0p 0.0p 10.6 jk 22.6¢g 31.7cd 12.99 cd

Fusarium oxysporum 0.0p 0.0p 0.0p 28.0 ef 34.7 bc 12.53 d

Fusarium solani 0.0p 0.0p 0.0p 19.4 hi 419a 12.24d

Mean 0.00 g 00g 11.52d 25.77b 37.88 a 15.04 a

Castor bean Alternaria alternata 0.0p 0.0p 0.0p 0.0p 0.0p 0.00 h
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Aspergillus flavus 0.0p 0.0p 0.0p 0.0p 0.0p 0.00 h
Aspergillus niger 0.0p 0.0 p 0.0p 1.9 op 6.3 Im 1.64 fgh
Fusarium oxysporum 0.0p 0.0p 0.0p 3.0 nop 133 327fF
Fusarium solani 0.0p 0.0p 0.0p 1.8 op 8.6 kl 2.08 fg
Mean 0.00 g 0.00 j 0.00 g 135g 5.64 139¢
Genaral mean 0.00d 0.00d 530c¢ 11.57b 20.15a

* Values followed by the same letter are not significantly
different at P > 0.05 according to Duncan's multiple range
test.

Results of the antifungal test of aqueous seed extracts of
jatropha, jojopa and castor oil showed broad spectrum of
activities by inhabiting the growth of the five fungi. Extracts
of many higher plants have been reported to exhibit
antifungal properties under laboratory trails (Aliero and
Afolayan, 2006 and Mohana et al., 2008). Exploitation of
plant metabolities in crop protection and prevent of
biodeterioration caused by fungi appear to be promising in
an eco-friendly way (Pawar, 2011).

4. Insecticidal Activity

4.1 Effect of Water and Ethanolic Seed Extracts in
laboratory

a- on Tuta absoluta

The activity of crude plant extract is often attributed to the
complex mixture of active compounds. Data in Tables (5
and 6) show the effect of the tested water and ethanolic
extracts against target pest of Tuta absoluta under laboratory
conditions. Data in Table (5) showed that the tested seed
extract of Ismailia Governorate having variable degree of
insecticidal activity. The ethanolic extract of jojoba showed
highest activity as the means numbers of eggs deposited
/female were significantly decreased to 42.9+3.4, 25+2.7 and
18.4+1.2 at concentrations of 0.5%, 2% and 3% respectively
compared to 11143.8 eggs laid/female in the control. The
study also showed that the aqueous extract of jojoba has also
led to a reduction in number of eggs/female (20.4+1.6) at
concentration of 3% followed by alcoholic extract of
jatropha which led to the reduction to 21.4+1.8 compared to
the control. Generally, when Tuta absoluta treated with
different seed extracts at concentrations of 0.5, 2, and 3%,
the eggs laid per female showed a significant decrease
compared to control

Table 5: Effect of water and ethanolic seed extracts of
Jatropha, jojoba and castor bean of Ismailia Governorate
agents against Tuta absoluta

Treztments Mean number of egos female £5.E.
0.5% 2% 3%
Tatropha w. extract 604=14 | 404=190 30443
Jatropha ethy. extract 352=17 | 28764 214=18
Castorbean w. extract | 82.9=34 | 7iz24 6042 9

Castor bean gthy. extract| 729535 634 4 04=118
Jojobaw. extract 52341 35228 204=16
Jojoba gthy. extract 42034 | 23=27 18 4=12
Control (untreated) 111+3.8

F wvalue 12.1

L5D zt 5% 10.5

The same trends were also observed when Tuta absoluta
treated with all different concentrations of seed extracts
obtained from Al-Gabal Alasfar region, where the eggs laid

per female showed a significant decrease compared to
control (Table, 6). Alcoholic and aqueous extracts of jojoba
seed of Al-Gabal Alasfar region showed the higher effect
against Tuta absoluta insect led to a reduction in number of
eggs/female compared to the control. Since, the eggs
laid/female significantly decreased to 32.14+ 9.4, 254 + 5.6
and 20.7+ 1.8 eggs/female in jojoba ethanolic extract and
42.0+£7.4, 35.3+2.4 and 30.6£6.4 of jojoba w. extract at
0.5%, 2% and 3% respectively compared tol122+6.8
eggs/female in the control. The study also showed that the
aqueous extract of cast r oil was weaker in its effect on the
Tuta absoluta insect compared to the other treatments, as the
eggs laid/female were 88.4+1.8, 65.4£9.0 and 45.5+£2.7 at
concentrations of 0.5, 2 and 3%, respectively.

Table 6: Effect of water and ethanolic seed extracts of
Jatropha, jojoba and castor bean of Al-Gabal Alasfar region
agents against Tuta absoluta

Treatments Mean number of eggs/female +5.E.
0.5% 2% 3%

Jatropha w. extract 6l4=14 | 334=17 ([38.3=490

Jatropha gthy. extract J08=T4 | 40464 | 3546284
. Extract 38.4=18 | 634=00 |455=27

Castor bean ethy. extract| 72.9=3.6 | 357=24 40.4=14

Jojoba w. extract 420=74 | 35322 J0.6=6.4

Jojoba gthy. extract 32.1=04 | 254346 20.7=1.8

Control{untreated) 122+6.8

F value 104

LSD at 5% 89

b- on Phthorimaea operculella:

During present study it was found that all seed extracts of
Ismailia Governorate were exhibiting potent insecticidal
action against Phthorimaea operculella insect (Table, 7).
The highest reduction in number of eggs/female was found
when P. operculella treated with ethanolic extract of jojoba
seed, followed by ethanolic extract of jatropha. from
Ismailia Governorate. The means number of the eggs laid by
the female were decreased to 45.7+7.4, 39.4+2.8 and
28.8+1.9 eggs/female at the concentrations of 0.5, 2 and 3%
of jatropha water ext,. respectively. While, jatropha
ethanolic extract at corresponding concentrations recorded
39.4+4.4, 31.4+2.5 and 24.1+5.1 eggs/ female, respectively.
On the other hand, the treatment with 3% of castor and
jojoba ethanolic extracts, number of eggs laid / female were
significantly also decreased to 29.4+4.4, and 20.4+1.9
eggs/female as compared tol23+3.1 eggs/female in the
control (Table 7).
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Table 7: Effect of water and ethanolic seed extracts of
Jatropha, jojoba and castor bean of Ismailia Governorate
agents against Phthorimaea operculella
Treatments Mean mumber of egge female £5E

0.5% 2% 3%

T58=10

Jztropha w. extract 45774 30423

Jatropha eth. extract 30444 314225 241£51
Castorbean w, extract | 58.8=7.1 272234 224=14
Castorbean eth. extract| 424234 320=30 204=44
Jojobaw. extract 404=1.4 30464 204=84
Jojobasth. extract 383248 28418 204=19
Control{untrezted) 12331

F value 11.5

L5Dat 5% o9

The same trends were also observed when P. operculella
treated with all different concentrations of seed extracts
obtained from Al-Gabal Alasfar region, where the eggs laid
per female showed a significant decrease compared to
control (Table 8). The ethanolic extract of jatropha showed
highest activity as the means numbers of eggs deposited
/female were significantly decreased to 40.1£5.4, at
concentration of 0.5% compared to 139+1.5 eggs
laid/female in the control. Result also showed that the means
numbers of eggs laid/female were significantly decreased to
55.3+8.1, 22.4+1.7 and 20.4+7.7 eggs/female of Jojoba
ethanolic extract at the concentrations of 0.5, 2 and 3%,
respectively as compared to 139+1.5 eggs/female in the
control. This could lead to an assumption that there is same
general metabolites in all extracts that could be having an
effect. The study also showed that the aqueous extract of
castor oil was weaker in its effect on P. operculella insect
compared to the other treatments, as the eggs laid/female
were 85.7+3.3 and 69.4+1.3 at concentrations of 0.5% and
2%, respectively.

Table 8: Effect of water and ethanolic seed extracts of
Jatropha, jojoba and castor bean of Al-Gabal Alasfar region
agents against Phthorimaea operculella
Treztments Mean number of eges female £5.E.

0.3% 2% 3%
T14=74[554=14| 30718
Jatropha eth. extract 401£54|304=12| 304=11
Costorbean w. extract | 85.7=3.3| 604213 304=44
Castorbean eth. extract| 63 3=14| 49 4=64| 28.1=23
Jojobaw. extract 652=24(404=16) 274214
Jojobasth. extract 553=8.1(224=17| 20477
Control{untreated) 139=15
F value 113
LSD at 5% 113

Jatropha w. extract

In this research, the results obtained with jatropha, jojopa
and castor oil seed extracts of all treatments showed that a

promising tool for control of Tuta absoluta and Phthorimaea
operculella insect pests was found. Similar results were
obtained by Bashir and El-Shafie (2013)on jatropha against
desert locust. Sabbour and Abde El-Rahman (2013) reported
that jatropha and jojoba seed oil acted not only as
oviposition deterrents but also adversely influence fecundity
against Callosobruchus maculates. Bhagat and Kulkarni
(2012) reported that the jatropha species were exhibiting
potent insecticidal activity against S. litura.

5. Effect of water and ethanolic seed extracts in the
field:

Field trials were carried out at Ismalia Governorate and El-
Gabal Alasfer region (Giza Governorate), Egypt to study the
effectiveness of the tested water and ethanolic seed extracts
of jojoba, jatropha and castor oil on tomato yield under
natural conditions. Data in Table (9) showed that all
treatments in the two locations exhibited significant increase
in the tomato yield /feddan compare with the untreated
control. The same results obtained by, Sabbour 2008, 2009,
2012, 2013; Sabbour, and (Nayera 2014. a&b), Sabbour, and
Abdel-Rahman,. (2007 &2013), Sabbour,. and Sahab
(2005&2007). Sabbour, and Shadia, (2010 &2014). At El-
Gable Alasfer region, application of Jatropha water and ethy.
extracts significantly increased the tomato yield which
increased on average from 2009+ 31.12 kg/feddan in the
control to 3210+ 16.32 (59.78% increase)and 3410+ 46.02
kg/feddan (69.74% increase) respectively. The same trend
was also observed in Ismailia Governorate, as the estimated
weights of tomato yields were 3319+ 34.52 (83.37%
increase) and 3599+ 16.12 kg/feddan (98.83% increase) in
treated plants with Jatropha water and ethy. Extracts,
respectively compare with control. Application of jojoba w.
and ethy. extracts in El-Gabal Alasfer region also
significantly increased the tomato yield which increased on
average to 3540+86.22 (76.21 increase) and 3881+76.72
kg/feddan (93.18% increase) respectively. The same trend
was also observed in Ismailia Governorate compare to the
untreated plants. Whereas, application of castor oil as
aqueous or ethanlic extracts led to an increase in tomato
yield crop than the control, in the two regions, but to a lesser
extent from the use of jatropha and jojoba seed extracts.
Data also showed that the yield loss in El-Gabal Alasfer
region ranged between 8 to 22% in all treatments as
compared to 48% in the control plot. In Ismailia
Governorate the yield loss ranged between 7 to 20% as
compared to 53% in the control.
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Table 9: Weight of harvested tomatoes and percentage of yield loss after treatment with water and ethanolic seed extracts
against T. absoluta and P. operculella in farms from two regions.

Treztments Al-Gabal Alazfar region Izmailiz Governorate
Weight tomatoes | % of vield| Weight tomatoes | %% of vield
(Kg/feddan) loss | (Kg'feddan) loss
Jatropha w. extract 3210=16.32 17 3319=34.32 14
Jatropha ath. extract 3410=46.02 12 3300=16.12 7
Castor bean w. extract J000= 30.82 22 3110= 56.62 20
Castorbean oth. extract 3010=30.42 2 3118+26.82 20
Jojobaw. extract 33408622 g 36207622 7
Jojobaeth. extract Contrel| 3881=76.72 - 3899=86.29 -
2000+31.12 43 1810=38.81 33
F values 3142 32.62
LSD at 3% 83 80

The same results were also reported by Sabbour et al (2013)
who studied the repellency test of three extracted oils
(jatropha, canola and Jojoba seed oils, against Ephestia
cautella and Plodia interpunctella pests and Sabbour and
Abd El-Raheem (2013) against stored product insect pests.
Many reports revealed that plant metabolites and plant based
pesticides appear to be one of the better alternatives as they
are known to have minimal environmental impact and
danger to consumers in contrast to synthetic pesticides
(Gottlieb et al., 2002 and Pawar, 2011). Toxicity of seed
extracts may be attributed to several components including
saponins, lectins, phytates, protease inhibitors, curcalonic
acid and phorbol esters ( Makkar et al., 1997). Based on
results of the present studies, it can be concluded that
alcoholic or aqueous extracts of seeds can be used for
isolating the toxic active fraction which have exhibited not
only toxic action to insects but also to phytopathogenic
fungi.
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