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Abstract

Field experiments were carried out to study the effect of
three cucurbit crops, five planting dates and three levels of
fertilization rates on the population densities of Epilachna
chrysomelina F. (Coleoptera: Coccinellidae) during 2007and
2008seasons. The results indicated that, the two variables
(cucurbit crops and planting dates) had pronounced effects
on the numbers of E. chrysomelina on cucurbit plants.
Regardless the effect of planting dates and fertilizer rates,
sweet melon was more susceptible to the E£. chrysomelina
infestation than cantaloupe and watermelon harboring the
highest population of the pest (75.95 and 105.73 individuals
/ m?) during 2007and2008 seasons, respectively. Cucurbit
plants cultivated in the late times (end of May and August)
harbored relatively higher number of E£. chrysomelina (larva
and adults). Meanwhile, the plants of the early planting
dates (end of March, middle of April and beginning of May)
harbored relatively lower numbers of the pest.

Insignificant differences were found between the
numbers of the pest on cucurbit crops under different levels
of NPK rates during 2007 and 2008 seasons. In2007 season,
the highest population densities of the pest were recorded
on sweet melon plants (228.33, 152.67 and 143.00
individuals /m?) during the fourth planting date (end of May)
when the plants received double recommended, check and
recommended dose of NPK, respectively. During 2008
season, unfertilized sweet melon plants recorded the
maximum number of the pest (296.33 individuals / m?)
during the fourth planting date followed by cantaloupe
plants (296.00 individuals / m?) when cultivated during the
fifth planting date and received double recommended dose
of NPK.

INTRODUCTION

The melon ladybird beetle Epilachna chrysomelina F. (Coleoptera: Coccinellidae)
is considered a serious pest of cucurbit plants in the New Valley ( Bohlen and Freidel,
1979, Gameel, 2004, Gameel and Abdel-Gaid 2007 and Sayed and Gameel 2008 ) and
is widely distributed in Egypt (Ghabn,1951, El-Saeady,1978, Ali and El-Saeady,1986

and Abdel-Moniem et al., 2004). Both larvae and adults cause great damage in a short
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time. Its feeding habits are phytophagous and injurious. It feeds on leaves, flowers
and fruits of their host-plants, belonging mainly to the family cucurbitaceae. The
damage to the leaves reduces the vegetative production of the host-plant, the result
of which is a great loss in marketable crop yield. By feeding on the fruits, the beetles
make large holes on which patches of rotten tissue appear later on. In case of heavy
attack, the plants stop their growth, and even the whole plant may be entirely
defoliate. Hence the quality and amount of yield are considerably reduced (Ghabn,
1951 El-Saeady,1978, Bohlen and Freidel, 1979 and Nazarov, 1988 ). The cultural
practices such as cucurbit crops, planting seasons and fertilization rates play an
important role in the change of the population density levels of pests attacking the
plants. The growing of crop varieties which are less attacked than others or yield well
in spite of attack is a very good pest control measure. Once such varieties are
available, the control requires no extra labor and is therefore economical, moreover,
the environment does not suffer from side-effects of the control measure (van Emden,
1977). As well as the planting date can be an effective pest management tactic
because it results in a synchrony between the pests and crop (Albuguerque, 1993).
Little information were available in the literature concerning the effect of the
cultural practices on the population density of E£. chrysomelina and its importance.
Therefore, the present study was conducted to evaluate the effect of certain cultural

practices on the population density of the pest.
MATERIALS AND METHODS

Field experiments were conducted in the farm of the New Valley Experimental
Station, El-Kharga, to study the effect of cucurbit crops, planting dates and fertilization
rates on the population densities of £. chrysomelina during 2007 and 2008 seasons.
The cultivated cucurbit cultivars were watermelon ( Gitrullus lantatus L.), Giza |, sweet
melon (Cucumis melo var. aegytiacus L.), Balady and cantaloupe (Cucumis melo var.
cantaloupensis L.) California. Each cultivar was planted in three replicates (each was
42 m? during different five planting dates (end of March, middle of April, beginning
and end of May and end of August).

Nitrogen was applied in the form of ammonium sulphate (20.6%N), phosphor
was used in the form of calcium superphosphate (15.5%P,0s ) and potassium was
added as potassium sulphate (48%K,0 ). Nitrogen fertilizer was added in three equal
doses during thinning, flowering and fruit setting stages of the plants while phosphor
was only added during the thinning period and potassium was added in two periods,
during thinning and flowering stages of the plants. Fertilization rates (Kg / Feddan)

were, 1- Without Fertilization ( check), 2- Recommended rates of watermelon: ( N
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250, P 200, K 50 ) and sweet melon or cantaloupe (N 300, P150, K 100 ), 3-
Double recommended rates of watermelon (N 500, P 400, K 100 ) and sweet melon
or cantaloupe (N 600, P 300, K 200). The conventional cultural practices were used
and no chemical pesticides were applied during the present period. Simple square
wooden wire 0.25 m? (50x50 cm) was used as standard sample size. All stages of the
pest (eggs , larvae , pupa and adults) were counted directly on the plants in a set of
four square wires (one sample =1m?) (El-Saeady, 1978 and Gameel and Abdel-Gaid
2007). Samples were randomly taken weekly from each plot and continued from the
vegetative stage up to the ripening stage of the plants. Data were statistically
analyzed by F-test -and the means were compared according to Duncan's Multiple

Range Test (Snedecor and Cochran 1971).
RESULTS AND DISCUSSION

1. Effect of cucurbit crops

Data in Table (1) show the average number of E. chrysomelina (larva and
adults) recorded on three cucurbit crops (watermelon, sweet melon and cantaloupe)
during 2007and 2008 seasons regardless the effect of planting dates and fertilization
rates.

Table 1. Population density of Epilachna chrysomelina (adults and larva / m2) as
affected by cucurbit crops.

No. of individuals (adults and larva / m?)

Cucurbit crops
2007 2008
Watermelon 25.93 B 22.85C
Sweet melon 75.95 A 105.73 A
Cantaloupe 20.06 B 71.13 B
LSD (0.05) 10.19 14.45

Means followed by the same letter in each column are not significantly different at
0.05 level of probability.

There were significant differences between the number of the pest (larva
and adults ) on the three cucurbit crops during the two studied seasons.

During season 2007, the highest population level of the pest (75.95 individuals /
m?) was recorded on sweet melon plants and there no significant differences between
the number of insects on watermelon and cantaloupe plants. Sweet melon plants

harbored the highest number of the pest (105.73 individuals / m? followed by
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cantaloupe (71.13 individuals / m %) then watermelon (22.85 individuals / m® during
season 2008.

The previous results revealed that (regardless the effect of both planting dates
and fertilizer rates) sweet melon was more susceptible to the E£. chrysomelina
infestation harboring the highest  population  of the pest during 2007and2008
seasons. El-Saeady, 1978 found that, the generation period of E. chrysomelina was
usually shorter in case of feeding on snake cucumber than feeding on other
experimental hosts and Sayed and Gameel 2008 under the New Valley conditions
found that, snake cucumber was more susceptible to the pest infestation harboring
the highest population of the pest followed by cantaloupe. Meanwhile squash plants
were the least susceptible one. This indicates the presence of some sort of resistance
as recorded by Knipling (1979) Shukla and Upadhyay (1983) recorded that light had
little influence on the attraction of the coccinellid to its host-plants, it was thought that
chemical stimuli were involved. Meanwhile, Wilson( 1986) found that the development
of the first instar larvae of £. cucurbitae Richards was delayed by the leaf hairs on

pumpkin leaves, which prevented them from reaching the leaf surface to feed.
2, Effect of planting dates

Data in Table (2) showed that the effect of planting dates on the population
density of the pest during the two successive seasons of 2007 and 2008 regardless the
effect of cucurbit crops and fertilization rates. There were significant differences
between the numbers of the pest on the plants throughout the different planting dates
of 2007 and 2008 seasons.

Table 2. Population density of Epilachna chrysomelina (adults and larvae / m?) as
affected by planting dates, New Valley.

No. of individuals (adults and larva / m?)
Planting dates
2007 2008
1st ( end of March) 22.85 BC 0.15 C
2nd (middle of April) 9.22C 259 C
3rd (beginning of May) 36.59 B 11.70 C
4th (end of May ) 72.40 A 104.40 B
5th ( end of August ) 62.18 A 178.00 A
LSD (0.05) 14.39 30.20

Means followed by the same letter in each column are not significantly different at 0.05
level of probability.
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The obtained data showed that, during 2007 season, the plants of the fourth
and fifth planting dates showed relatively higher infestation levels compared to the
plants of the other three planting dates recording 72.40 and 62.18 individuals / m?
respectively.

Nearly the same trend of results was observed during season 2008 where the
plants of the fifth and fourth planting dates showed relatively higher infestation levels
compared to the plants of the other three planting dates recording 178..00 and 104.20
individuals / m? , respectively. Insignificant difference, however, was found between
the numbers of E£. chrysomelina recorded on the plants of first, second and third
planting dates.

Regardless the effect of cucurbit crops and fertilizer rates, it could be observed
that, the cucurbit plants cultivated in the late planting date harbored relatively higher
number of E. chrysomelina (larvae and adults). Meanwhile, the plants of the early
planting dates (March and April) harbored relatively lower numbers of the pest. El-
Saeady 1978 found that, the greatest numbers of E£. chrysomelina were recorded at
July, September and November. Sayed and Gameel 2008 under the New Valley
conditions found that, the cucurbit plants cultivated in the Nili plantation harbored
higher numbers of E. chrysomelina than summer plantation. Variations of seasonal
plantation can control pests, most of which show some seasonal frequency, either by
crop avoiding the egg-laying period of the pest or by allowing the plants to have aged
to resistant stage by the time the pest appears (van Emden, 1977). The time of
planting season can be an effective pest management tactic because it results in a
synchrony between the pests and crop (Albuquerque, 1993).

3. Effects of fertilization rates

Data in Table (3) show the effect of different levels of NPK regardless to the
effect of cucurbit crops and planting dates on the population density of E.
chrysomelinaduring2007and2008seasons.

Table 3. Population density of Epilachna chrysomelina (adults and larvae / m2) as
affected by fertilization rates, New Valley.

No. of individuals (adults and larva / m?)
Fertilization rates
2007 2008
Check 29.55 B 54.69 A
Recommended 44.06 A 74.62 A
Double recon. 48.33 A 70.40 A
LSD. 0.05 14.24 20.97

Means followed by the same letter in each column are not significantly different at 0.05
level of probability.
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In season 2007, the highest numbers of the pest (48.33 and 44.06 individuals /
m?) were recorded on cucurbit plants received the double and recommended
fertilization rates. The lowest number of E£. chrysomelina (larva and adults) (29.55
individuals / m?) was recorded on the check plants. During season 2008, insignificant
differences were found between the numbers of the pest on cucurbit crops under
different levels of NPK. Generally, it could be observed that, the infestation rates with
E. chrysomelina do not affected by the fertilization rates.
4. The interaction effects between cucurbit crops, planting dates and

fertilization rates

Data in Tables 4 and 5 show the effect of the three variables on the population
density of E. chrysomelina during seasons 2007and 2008. Data in Table (4) indicate
that, the highest population densities of the pest were recorded on sweet melon plants
(228.33,152.67and143.00 individuals /m?) during the fourth planting date (end of May)
when the plants received double recommended, check and recommended dose of NPK,
respectively. Followed by the cultivated plants during the third and fifth planting dates
when received recommended and double recommended dose of NPK where they
recorded (111.00and 109.33 individuals /m?), respectively.

Table 4. Population density of Epilachna chrysomelina (adults and larvae / m?) as
affected by cucurbit crops, planting dates and fertilization rates, 2007
season, New Valley.

No. of individuals (nymphs and adults / m?)-
Water melon Cantaloupe Sweet melon Cantaloupe
Planting
Average
dates o L o
Fertilization rates Fertilization rates Fertilization rates

Check Recom. | Double Check Recom. | Double Check Recom. | Double
First VaLYY YY.ry q.1v YAur s Vory Yo.ry YYLYY o0 YY.¥¢Y YY.Ao
Second oYY 1YY V.Y o.¥Y YA Vous (Y [EVN 4.YY
Third LYY ¥ .Y YY..o IR Avry YAV YLYY o.un Y104
Fourth £y Yo.vry YY.1Y yov.ny VEY. YYAYY N Add LrY o.yY VY.t
Fifth Y. ra.1y Ao.¥Y EAL 411y IRERdd YY.1Y oY.1Y VYLFY YA

Y..qy Yo.xy Ty £9.Y. AQLA AR YA.oF VLAY Ye.v4
Average £

Yo.4Y Ye.40 Yoot

LSD (0.05) =55.16
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The lowest numbers of the pest were recorded on cantaloupe plants (5.00,
0.00 and 0.33 individuals / m?) of the first, second and fourth planting dates when the
plants received the recommended dose of NPK, respectively. Also, low numbers of £.
chrysomelina (1.00 and 1.33 individuals / m?) were observed on sweet melon and
watermelon plants when cultivated  during the second and third planting dates and
received double recommended and check dose of NPK, respectively.

During season 2008, data in Table (5) clearly indicate that, the highest
numbers of the pest were observed on sweet melon and cantaloupe plants cultivated
during the late planting dates (end of May and August) under different levels of NPK.
Unfertilized sweet melon plants recorded the maximum number of the pest (296.33
individuals / m?) during the fourth planting date followed by cantaloupe plants (296.00
individuals / m?) when cultivated during the fifth planting date and received double
recommended dose of NPK.

Table 5. Population density of. Epilachna chrysomelina (adults and larvae / m?) as
affected by cucurbit crops, planting dates and fertilization rates , season

No. of individuals (nymphs and adults / m?)..
Planting Water melon Sweet melon Cantaloupe
Average
dates Fertilization rates Fertilization rates Fertilization rates
Check Recom. Double Check Recom. Double Check Recom. Double
First M v e
Second r.yY ) 'Y Ty R Y.y Y.y Y.04
Third Yoou ALY foae YALYY AR Y.YY foen VEYY Yo.lv AR
Fourth £)y.ay AR Vaury Yat.ry YA o YYy)y. vy yytaay AR AEAR AN AR ST
Fivth 1.y W WY VWi Yoq.yY YAY.YY Avty Y Y41 VYA
Yy.ay YV A Yo..v qv.ay AR Y ARAS-LY X224 Ao. g AY.ov
Average ey
YY.Ae Yeouvy vyay

LSD (0.05) =81.22

The lowest numbers of E. chrysomelina which ranged between 0.00 and 31.00
individuals / m? were recorded on watermelon sweet melon and cantaloupe plants in
early planting dates (end of March, middle of April and beginning of May) under
different levels of NPK.
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From the data of 2007 and 2008 seasons it is clear that, sweet melon was more
susceptible to £. chrysomelina infestation harboring the highest population of the pest.
Cantaloupe crop was moderately susceptible to the pest infestation, whereas
watermelon was the least susceptible cucurbit crop. Lower population density of the
pest was recorded on the plants of the early planting dates. In conclusion, to reduce
the damage caused by the E£. chrysomelina on the cucurbit plantations in the New
Valley it could by recommend to cultivate the cucurbit crops in the early planting

dates.
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