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ABSTRACT

Field experiments were carried out at Kaha, Qalyoubia Governorate, to
study the infestation of squash and cantaloupe plants by eggs, nymphal and adults of
whitefly Bemisia tabaci Genn., the two-spotted spider mite, 7etrampchus urticae Koch
and aphids, Apkis gossypii Glov., and virus diseases. Two different biofertilizers for
each crop were used and different alternative pesticides. Mineral oil (KZ) was the
most effective against the threc pests and diseases. For squash, the effect of plant oil
jojoba was more expressive on the feeding stages and the neem extraction on eggs. for
cantaloupe citronella oil was more effective on all the stages after the mineral oil KZ.
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INTRODUCTION

Cucurbit vegetable crops especially squash and cantaloupe are important
vegetables in Egypt for local consumption and export. For increasing the production,
the use of large doses of chemical fertitizers and insecticides that cause environmental
pollution. The positive interaction between plants and the rhizosphere microorganisms
can improve plant mutrition, nitrogen fixation, plant tolerance to environmental
stresses and biologically control pathogen. These could reduce the need for chemical
fertilizers and pesticides, it is often assumed that entrancement of plant growth after
inoculation is a direct response to the introduce of microorganism. This was studied
by Abd El-Rahman (2000) and Abd-Allah et a/. (2004). Improvement in seed
germination, plant growth or yield after soil or seed inoculation have been attributed
solely to N-fixation (Mishustin, 1970). Also, the effect of biofertilizer on yield and
infestation by insects was studied by El-Shimi ef a/. (2002) and Abd Ei-Malak (2006).

Many researchers are using alternative compounds as pesticides, for several
decades ago, it is emphasized that the indiscriminate use of insecticides give rise to
adverse consequence as 5o festifies that new approaches to insect control are urgently
needed. One of the most promising approaches to the use of new altematives, safe to
environment. Different studies are set out by Bachatly (1992), Metwally ef al. (1994),
El-Dvweini and Sedrak (1998) and Mahgoub (1998). Thus, this work was planned (o
study the effects of different biofertilizers and alternative pesticides on the infestation
of squash and cantaloupe by Bemisia tabaci (genn.). Tetranychus urticae Koch and
Aphis gossypii Glov.
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MATERIALS AND METHODS

The experiment was conducted at Kaha Station, Horticultural Research
Instinste, Qalyoubia Governorate, for two successive summer scasons of 2004 and
2005. The squash, Cucurbita pepo_and cantaloupe, Cimelo var.cantaloupensis were
planted at the beginning of April for each season. The experiment design used was
split plots. The main plots were occupied by the fertilizers and the sub-plots by the
alternatives. The plot area was [(4.5 m length x 0.95 m width) x 3 rows], replicated
three times. To prevent contamination among freatments an emply row was left
between each treatment.

For squash, there were cight applications of alternatives and insecticides
with two biofertitizers [Rhizobacterin (A) and Phosphorin (B)). For cantaloupe, the
two biofertilizers were [Biogein (A) and Microbein (B)] with nine applications of
alternatives and insecticides.

For both squash and castaloupe there was the unfertilized treatment (C)
without biofertilizer but all the treatments had the normal agricultural practices of
minerat fertilizers (300 kg/fed.), ammmondum sulfate 20.5 % N (150 kgffed.), calcium
superphasphate 15.5 % PXs (100 kg/fod.) and potassium sulfate 48 % P,0.

The biofertilizers are locally produced under commercial name:

1- Rhizobacterin (Azospirillum + Azotobacter) live cells of efficient bacteria which
is capable to nitrogen fixation inoculated soil,

2- Phosphorein: (Bacillus megatorium) live cells of efficient bacteria capable to
convert tricalcium phosphate to monocalcium phosphate (PSB).

3- Biogein: (Azotobacter) live cells of bacteria capable to nitrogen fixation.

4- Microbein: live cells of efficient bacteria strains, for nitrogen fixation and
phosphorus solubilizing bacteria (PSB).

The soil was inoculated with the biofertilizer at the begin of cultivar into the
absorption zone of plant roots after 21 days, the biofertilizer was mixed with wet soft
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crops.

1- (N;) plant water extract of 50 g, Melia azedarach / L water (1 L concentrate + 3
L water — 4 L solution) of rate 50 g/L. neem,

2-  (N) plant water extract of 75 g Melia azedarach/ L. of water(1 L concentration +
0.665 L water) rate of 75 g/L neem.

3-  (h) plant oil extract; Simmmondsia chinensis (1 % jojoba oil) of rate 10 mi/L.

4- (i) plant oil extract: ﬁMachmnﬂs(ls%jqobaod)ofmﬁm

5- (KZ,) mineral oil KZ 1 % of mate 10 mi/..

6- (KZ;) mineral oil KZ 1.5 % of rate 15 mi/L.

7- (M) Malathion 57 % (1 LAAOO L water) of rate 2.5 ml/L.. -

£~ (C) control treatment without any application or biofertilizer.

9- {Ci) plant oil extract, citronella oil Cymbopogon citratus of rate 1 mlL for
cantaloupe only.
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continned weekly (six applications) for controlling whitefly (cggs, mymphs and
adults), Acari (eggs and moving stages) and aphids (apterous and alates). The samples
were taken weekly of application (3 leaf per plot) before application of treatment. All
the obtained data were statistically analyzed for variance atcording to Snedecor and
Cochran (1967), the mean value was compared at 5 % level of least significant
differences for each season and crop. The sample of squash was examined ind./sq*
inch and for cantaloupe ind./leaf because the squash leaf is large while that of
cantaloupe is small.

RESULTS AND DISCUSSION

I- Squash crop:
Data recorded in Tables (1, 2 & 3) showed that;

1- Effect of fertizers:

The mean numbers of the three studied pests differed significantly among
the three treaiments of fertilizers during the two scasons. Rhizobacterin fertilizer
treatment (A) was catcgorized as the first one of high population of the three pests
followed by the unfertilized treatment (C) and phosphorein fertilizer.treatment (B)
was the least treatinent infested, with exception, the whitefly eggs were of high
numbers in treatment (B) than in (C). This result may be referred io that phosphorein
fertilizer causing thickness of the leaf which make the feeding not easy to the pests.

1- Effect of insecticides and the altematives;
Data showed that the eighteen applications differed significantly in eggs and
feeding stages numbers of the pests during the two seasons,

2 Whitefly:

During both seasons, the most effective alernatives, the plant oil jojoba (j2)
as follows: (3.88 and 8.00 eggsfinch) and (9.66 and 21.80 ind /inch) for nymphs and
adults followed by the mineral oil (KZ,) for both stages and both seasons. In opposite,
the highest population was malathion application (21.71 and 42.66 ind.finch) for
nymphs and adults during 1¥ and 2™ seasons, respectively, and was of moderate
numbers of eggs during the first season (6.22 eggs/inch).

b- Acari:
and moving stages through the two scasons. The mineral oil (KZ,) application was the
most effective on moving stages (8.33 and 10.22 ind finch) for 1* and 2* scason,
respectively. Also, the plant extract (N) application gave high influence on cggs
(10.33 egpsfinch) through the second season. Malathion was of negative effect on
them.

c- .
The least infested application during the two scasons was the plant
extraction (N) and of low virus infection, the number recorded during the 1 and 2™
scason was (3.77 and 7.55 ind/inch), respectively. Malathion was of moderate
population during both seasons and low virus infestation in the 2™ scason.
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and adults & ind./inch)] on during 1” and 2™ seasons and
Seasons 1 season . 2" season ‘
_Eppp Nymphs and adults Eggs Nymphs and adulty
e | A| B! . C |Man| A | B | C (Mean| A { B | C |Mean] A | B | C |Mean
Jejoban1% [30.00| 5.00 | 6,00 | 13,66 | 13.33]10.33|27.66( 17.11 | 57.00 11.00113.00] 27.17 [ 26.33]22.33 | 55.00 | 34.55
Jojoba15% [3.33] 433 4.00 | 388 [13.30]1433] 166 | 966 | 6.33 | 933 ] 833 | 8.00 [29.66|27.33| 6.00 | 21.80
| KZ1% 18.00| 3.00 | 3.33 | 8.11 |19.00| 13,33 |14.33| 15.55]34.00] 6:33 | 7.33 | 15.89 | 39.66 | 26.66 | 30.33 } 32.21
KZ 1.%% 5331400 | 2661 399 110.33|1666{13.0113.33{10.66]| 933 | 500 | 8.33 [2233(37.00(28.33] 29.22
NeemSomi1. | 4.00 12000 500 | 966 |21.00]1833|1300117.44 |'15.66113.661 7.66 } 1566 |44.00|38.33(29.00| 37.11}Q
NesmTSmlL [ 433|500 1366 ;| 433 |14.66] 7.33 |2733[1644[ 833 111.00| 7.00. | 878 |29.00}15.33{53.00) 32.44
Malathilon 8331666 | 366 622 12466(20.0012066]21.711 6.66 14500)110.66]20.77 |47.6639.66}40.66] 42.66
Control 20.00]| 6.33 |11.66112.66 12900|23.66113.66) 22.11 |36.66|11.66(2100| 23.11 {54.66|5(.66[29.00]| 44.77
Mean 1166 679 | 499 18.1211549116.41 2191114.31110.04 36.66132.16133.91 E
F . L.S.D. F L.S.D, F L.S.D. F - L.S.D.
Fertiizers 4.52 0.46 - 3039 0.70 747.71 0.62 59.95 0.87
Insecticides 206.48 0.81 87.96 1.28 456,62 1.04 321.96 1.27
Fertillaers & i
held 211 84 1.32 97 31 197 460,94 1.77 24773 235
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pes & ind./inch)] on squash plant during l"andz"‘semns 2004) and 2005).

Table (2) Eﬁect of 3 fertilizer treatments and alternative pesticides on the mean number of Tetranychus urticae Koch [eggs and

Nymphs and adulty

A B

A B

C
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A B

C
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13.66

11.22

20.33117.33

17.00 | 7.33

18.13

11.66{ 5.33

533 [14.00

12.33

10.55

23.66 | 8.66

7.33 {1666

16.66

13.33}18.33

10.00¢ |26.00

12.00
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26.00110.00
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17.00{21.00

14.66 { 6,00

10.00

7.00 11233

18.66 |21.33

28.00

22.65

12.66]17.00

25.00 28.00

29.66

1.66 ) 4.33

13.33 11333

17.00

14.55

400 ; 6.66

16.00 | 17.33

19.66

47.66 13066

29.00 129.00

14.66

U4

39.33143.00

32.66 ;30.66

16.33

52.0049.00

126.66 [ 57.33

88.33

%0.77

60.00 {54.33

132.33 1 60.66

93.33

21.16117.37

28.66 (2145

24.30

25.37]18.62

32.29 12425

27.37

F

F

L.8.D.

F

F

L.S.D.

30.38

61.43

1.32

95.44

281.73

0.64

1148.18

1092.13

249

3114.49

1633.13

0.66

74.24

113.62

313

188.25

424 48

1.95
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2- The interaction between fertilizers and alternatives:

Statistical analysis showed a significant difference between the average
number of pests due to the interaction between the 3 fertilizer treatments and the eight
applications.

a- Whitefly:

The high concentration of the alternatives was of least population as (j2)
(9.66 and 21.80 ind./inch) for 17 and 2™ season, respectively. The same alternative
was for eggs, followed by the two mineral oil concentrations (KZ, and KZ,) for both
seasons when fertilized with rizobacterin (A).

This result differs with phosphorein fertilizer (B) where the plant extraction
(N:) was of least population of mymphs and adults (7.33 and 15.33 ind./inch) for 1*
and 2™ season, respectively, followed by (j;) and () 15.33 ind/inch) for 1" and 2™
season, respectively, followed by (j)) and () for both seasons and the mineral oil
(KZ,) during the two seasons for eggs.

While the unfertilized treatment (C), the least number was detected with
plant oil jojoba (j) (1.66 and 6.00 ind./inch) for 1™ and 2™ seasons, respectively. The
control treatment (C) was of moderate infestation through the both seasons. The high
infestation was observed with (5,) and (N:). The low number of eggs was recorded
using (KZ,) during the two seasons and the high number was in the control treatment.

b- Acari:

Data showed that the control treatment (C) in both scasons was of high
average numberforbotheggsandmvingsmg&smﬂnﬂneﬂmfmﬁﬁwﬂmmwms,
followed by Malathion application. The least infestation by the moving stages was
detected with (j;) (5.33 and 7.33 ind./inch) for 1™ and 2™ scasons, respectively, when
using rhizobacterin fertilizer (A} and (KZ,) during the two seasons with phosphorein
{B) and unfertilized (C) treatments, while for eggs, the least number was in (N;)
application for both rhizobacterin (A) and phosphobacterin (B) fertilizer for both
seasons but it was (jz) application for the unfertilized treatment (C).

¢- Aphids:

The least number of aphid using rhizobacterin (A} was with the plant oil ;j,)
for both seasons (5.33 and 11.66 indfinch), while when using phosphorein (B} the
least infestation was with the mineral oil (KZ,) for both scasons (1.33 and 2.33
ind./inch), followed by {J2). The plant extraction (N,) was of low populanon under the
unfertilized treatment (C) recording (2.00 and 4.33 ind /inch) for 1¥ and 2™ seasons,
respectively, followed by the mineral oil (KZ,). The Malathion application showed
moderate population, while the control on¢ was of high population for both seasons.
The disease was more detected with Malathion application.

Ii- Cantaloupe crop:
Data recorded in Tables (4, 5 & 6) showed that:

1- Effect of fertilizers:
The statistical analysis showed significant difference between the number of
pests duc to the fertilizer treatments.



Table (4): Effect of Sferﬂlizer trutments and alternative pesticides on the mean number of Bemisia tabaa Genn. [eges, nymphs
T lant during 1* and 2™ seasons

G
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Table (5): Effect of 3 femlizer treatmcnu and alternative pesticides on the Mmean number of Bemrisia tabaci Genn. [eggs, nymphs

Eggs
A B C
4878 | 22.44 . i ) . 1515078 {24331

53.00 | 49.00 . ] . 07 ! 54.67 | 51.00
4367 | 28.89 . . 66| 2. 18 [ 43.00 | 31.00

61.67 | 5633 / . . . . . 63.33 | 5813
48.00 1 32.44 . . . . . 50.00 | 34.33

50.67 | 56.89 . . . . . 51 1-52.67 | 5845

62.89 | 6167 . . . . ; . 64.67 | 63.67
59.56 | 70.11 . . ) . . 2216167 | 71.67

51.44 1105.33 55. . . . . .36 53.00 1107.00

5330 | 53.03 . . ; : 54.86 | 55.53
F .D. D F

272475 ) . . 962.26
69.78 . . . £1.58

3705.16 . . 2714.87
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Table (6): Effect of 3 fertilizer treatments and aiternative pesticides on the mean namber of Aphis gossypii Glov. (apterous and

P61

alates in on cantaloupe plant during 1% and 2* seasons (2004) and (2
Sexsoms 1" season 2" season
Aphids Diseases Aphi Diseases

hsbrryin A | B | C |Mean| A | B | C |Mean| A | B | C |Mean| A | B | C |Mean
Qirowell 1478 | 133 | 233 | 2.81 {10.00{10.00[10.00 | 10.00 | 6.44 | 2.55 | 3.33 | 4.11 [ 15.00{10.00{ 6.66 | 10.55
Jojeba 1% | 5.22 | 6.33 | 3.78 | 5.11 | 10.00] 10.00 | 10.00 | 10.00 | 6.22 | 7.22 | 4.89 | 6.11 | 13.33] 11.66 10.00| 11.66
Jojoba 15% | 333 | 3.99 | 6.67 | 2.66 | 10.00]10.00|13.33 | 1L.11| 4.55 | 4.78 | 1.89 | 3.74 | 10.00] 11.66| 13.33 | 11.66
KZ1% | 576 | 5.10 | 1.00 | 3.95 (13.33]10.00|10.00 | 11.11] 6.89 | 5.89 | 2.33 | 5.04 |13.33 | 11.66|11.66 | 12.22
KZ15% | 0.86 | 2.22 | 2.44 | 1.84 | 10.00]13.33110.00| 11.11| 1.89 | 3.00 | 3.45 | 2.78 | 11.66 | 13.33 | 11.66| 12.22
NeemSomL | 5.22 | 4.55 | 4.11 | 4.63 | 10.00] 10.00 | 16.66| 12.22 | 6.56 | 5.45 | 4.89 | 5.63 | 11.66] 11.66] 15.00] 12.77
Neem 75miL | 5.00 | 1.77 | 2.67 | 3.15 | 10.00 | 16.66 | 10.00 | 12.22 | 5.89 | 2.78 | 3.33 | 4.00 | 10.00|13.33 | 10.00| 11.11
Malathlon | 3.67 | 2.67 | 467 | 3.67 | 1333|1000 10.00| 11.11| 4.44 | 3.67 | 5.56 | 4.56 | 10.00] 10.00] 10.00 | 10.00
Control 567 | 533 | 9.22 1 6.74 |10.00| 10.00|10.00| 1000 | 6.33 | 6.22 | 10.00] 7.52 110.00 10.00| 10.00] 10.00

Mean 3951 (33.29]3089] 1074 {1011 1111 4921 | 41.56 | 39.67 1166 | 11.48 | 10.92

F L.S.D. F L.S.D. F L.S.D. F L.S.D.

Fertlizers 66401 .63 0.837 0.49 - 367.11 1.065 2.04

Insecticides 573 1.793 0.03 - 53.88 0.805 0.08
Fertlen & 227 3.106 1.49 - 1.48 1.39 0.93
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Biogein fertilizer (A) was characterized by the high population of pests
followed by microbein fertilizer (B) and the unfestilized treatment was of low
population. These results were for nymphs and adalts, while for eggs of whitefly the
biogein treatment (A) was followed by the unfertilized treatment (C) and phosphorein
treatment (B) was for eggs of Acari followed by biogein treatment (A).

2- Effect of insecticide and alternatives:
Dataslwwedﬂmtﬂuem:ﬁeenapphcaﬂmsd:ﬁeredsngmﬁmnﬂymme
number of eggs, nymphs and adults of the three pests during the two seasons. -

a- Whitefly:

Thcmosteﬂecmeapplmnonfornymphsamwultswasmeplam
extraction (N2) (26.78 and 29.08 ind/leaf) for 17 and 2™ seasons, respectively;
followed by the high concentration of the mineral oil (KZ,) and plant oil (j,) for both
seasons, the high population was observed for the control treatment(C) and Malathion
M) was of moderate population for both scasons. The most active application on
eges for the two seasons was (KZs) (3.96 and 4.81 eggs/leaf). Also, citronella oil was
of great effect on the eggs number (7.03 and 8.33 eggs/eaf) for 17 and 2™ seasons,
respectively. But for both control and Malathion applications a high number of eggs
was recorded for the two seasons.

b- Acari:

' The low population of the moving stages was detected with the two mineral
oil concentrations (KZ; and KZ;) for both seasons (63.26 and 70.33 ind-/lcaf) for
(KZ,) and (64.48 and 72.15 ind fleaf} for (KZ,). The result was followed by citronella
oﬂ(c:), It was also the most effective on the eggs (36.67 and 38.39 eggs/ieaf) for 17
and 2™ season, respectively. The both alternative (j,) and (K.Z;) were of great effect to
decrease the egg numbers, while the control and Malathion applications were of high
number of eggs and moving stages through the two seasons.

c- Aphids:

The most harmful alternative fo aphids was (KZ,) followed by the two plant
ails (j;) and {ci). The control treatment was of high population, while Malathion was
of moderate infestation.

3- The interaction between fertilizers and alternatives;
Statistical analysis showed significant differences betwecn the average
namber eggs of whitefly and Acari in addition to aphids.

& Whitefly:

The two concentrations of the mineral oil (KZ) were effective on the
nymphs and adults followed by citronella oil (ci) (31.33 and 32.67 ind./leaf) for both
seasons. Also, citronella otl (ci) was of high effect for decreasing the egg numbers
(3.99 and 5.00 eggs/ieaf) for I* and 2™ seasons, respectively; followed by ;) and
(KZ;) for both seasons when using biogein fertilizer (A), the usc of microbein
fertilizer (B), the second concentration of alternatives was of high influence to-reduce
dwwh:tnﬂypopﬂaum(NzkandKZg)forbmhmhmtdnﬂ‘mforeggswhere
@iz KZ, and KZy) (1.22, 3.00 and 4.89 cggs/ieal) for the 1* scason and for the 2™



1916 Annals Of Agric. Sc., Moshtohor, Vol. 44(4), 2006

season was (j, j and KZ,) (2.56, 3.73 and 4.44 eggs/leaf), raspectively, while for both
nymphs and eggs, Malathion (M) application was of moderate population and the
control treatment was of high population for both seasons. In the unfertilized
treatment, there was a difference for the nymphs and adults, (N>) was the alternative
causing reduction in whitefly but for eggs it was (N;); also {KZ,) was of lcast egg
numbers in contrary for nymphs and aduits was the highest population afler the
control treatment for the both scasons.

b- Acari:
The same result of that of whilefly under biogein treatment (A), where the

two ooncentratlons of the minerat oil (KZ; and KZ,) were of high reduction of

moving stages followed by (N.) for both seasons. While for eggs (j;) was the least
altcmauve of eggs number (43.67 and 43.00 cggs/leaf) for 1* and 2™ scasons,
-respectively, followed by (KZ;) and citronella oil (ci).

In the microbein treatment (B), the most effective alternative was (j) for the
moving stages (70.89 and 72.67 ind./leaf) and citronella was for eggs (22.44 and
24.33 eggs/leal) for 1¥ and 2™ seasons, respectively. Also, the two concentrations of
(KZ) were of high influence to decrease the mumber of moving and egg stages during
the two seasons. As usual, both the control and Malathion applications were of high
muembers for both stages and for both scasons.

The plant oil citronella (ci) was the best alternative applied for both stages
followed by (N,) through the two seasons in the unfertilized treatment (C). But the
control and Malathion applications were of moderate number of eggs.

c- Aphids:
Whenbmgemfcmhzer(A)wasused,memwasadlslmctoonuastbaween

the two concentrations of the mineral oil, where (KZ;) was the least population of
aphid recorded in both seasons, while (KZ,) was of the highest population ofaphld in
both seasons, followed by () (3.33 and 4.55 ind./leaf) for 1 and 2™ scason,
respectively. Malathion application was of slight effectiveness on aphid's population
in case of biogein (A) and microbein (B) fertilizers. Also, for microbein (B) treatment,
the plant oi} citronella {(ci) was the most effective alternative on the aphid numbers
(1.33 and 2.55 ind./fleaf) for 17 and 2™ seasons, respectively, followed by (N;) and
(KZy).

The two plant oil (jz) and (ci) had effectiveness on aphid numbers when
cantaloupe was not offer the biofertilizers and the mineral oil (KZ,) (1.0¢ and 2.33
ind.fleaf) for 1" and 2™ season, respectively. But, Malathion here was of high
population.

From the previous results, the populations of whiteflics, Acari and aphids
were high in the treatment of high N, concentration as in case of rhizobacterin
fertilizer for squash and biogein for cantaloupe. There were confirmed by El-Shimi ef
al. (2002) and Abd Ei-Malak (2006), where biofertilizer increase the infestation by
pests due to the efficiet of bacteria for nitrogen fixation. In the case of phioem
sucking insects, mineral and natoral oils might be used in alternation with other
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effective compounds for preserving the natural enemies. The results obtained after
using the alternative of pesticides showed that the mineral oil (KZ) of both
concentrations was the best alternative could be applied with the three pests studied.
Bachatly et of. (1995) found that KZ during awtumn squash season, reduces the
whitefly and aphids population and virus discases, also Hayder ef al. (1996) detected
that KZ oil was most potent for Aphis than Malathion on' cucumber; also El-Dabi
{1999) concluded that KZ was effective on aphids and whitefly for squash. Other
study showed that, in general, mineral oil was of great effect as Hesler and Plapp
(1986), Mohamexd (1996) and Metwally ef of. (1999). The plant oil had a distinct role
for controlling the pests, as citronella oil (ci) was effective for egg stages of whitefly
and- Acari; also sindies by Amer ef af. (2001). Jojoba oil (j) act vigorously on the threc
pests infesting squash while for canaloupe on aphids and eggs of whitefly and Acari
only. Also, El-Bessony (1998) on tomato, El-Duweini and Sedrak (1998) on cotton,
Habashy (2000) on leguminous crops and Bachatly ef af. (2001) on tomato all studied
the effect of jojoba. While for the neem extraction (N) was of moderate efficiency on
the whitefly (nymphs, adults and ¢ggs) and Acari moving stages for both plants, but it
was more cffective for eggs of Acari on squash and eggs of whitefly on cantaloupe,
the result was nearly to that found by Dimetry ef af. (1996), Bachatly et al. (2001), El-
Amaouty ef al. (2003) and Kelany (2005) deduced that neem was strongly repelient
and reduce the egg laying.
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