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ABSTRACT

Studies on some ecological aspects of Kilifia acuminata (Signoret) (Hemiptera:
Coccidae) and its parasitoids on mango trees were carried out in Inshas El- Raml dis-
trict, Sharkia Governorate, Egypt during two successive years (2007-2008 and 2008-
2009). The obtained results revealed that total alive stages had two to three peaks of
activity yearly in both top and bottom levels of the trees. Metaphycus sp. and Cocco-
phagus sp. were recorded as parasitoids of K. acuminata. The pest activity appeared
three generations annually either in the top and bottom levels of mango trees. Each
generation was lasted about 4 months. They periods were from March to June, July to
October and November to February, respectively. The total effects of a biotic factors
(Temp.°C, RH% and Light intensity Lux) under this study on the total numbers of
alive stages during the two years were 84.17 and 38.30 % in the top level and 85.87
and 43.76 % in the bottom one, successively. Preferable level and preferable leaf sur-
face of K. acuminata and its associated parasitoids were studied.

Keywords: Ecological aspects, Kilifia acuminata ,parasitoids, mango trees , Egypt.
INTRODUCTION

Mango fruits, Mangifera indica Linnaeus (Anacardiaceae) are one of the most
popular fruits in Egypt. It contains a high percent of sugar, protein, fats, salts, vita-
mins and it plays an important role in food industrialization such as juices, which
wanted with large amounts to export according to good reputation of Egyptian varie-
ties.

Now, the Egyptian agricultural strategy is to increase the quality level of ex-
ported crops to certain European countries, for this reason many efforts has been done
to increase the total cultivated areas of mango in Egypt, as a favorable fruits in many
countries. The total cultivated areas in Egypt has been rapidly increased and reached
about 129073 feddans in 2007, producing a yield of approximately 497771 tons. In
Sharkia Governorate, cultivated areas were 20873 feddans producing a yield of ap-
proximately 95428 tons. (Economic Agricultural Report (2007), from Central Admin-
istration for Economic Agriculture, Ministry of Agriculture, Egypt, 2007).Scale in-
sects are usually considered as one of the most important pests which infesting mango
trees in many countries of the world.

Kilifia acuminata (Signoret) (Homoptera : Coccidae) is one of the most impor-
tant soft scale insects in Egypt. It attacks mango, Mangifera indica L., Psidium guaja-
va L., Pyrus communis L., Citrus spp., other hosts of fruit trees and ornamental plants
(Ezzat and Hussein, 1969; Hamon and Williams, 1984; El-Dash, 1997; El-
Dash et al., 2002 and Soliman et al., 2007). According to its economic importance in
Egypt especially on mango trees, the present work was carried out to study the sea-
sonal fluctuations of this pest, its parasitoids, and the effects of biotic factors (temper-
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ature °C, relative humidity RH% and light intensity Lux) on both insect and its parasi-
toids. Such study may help in determination the proper time of chemical application
against this pest without any objection with natural biological control activity.

MATERIALS AND METHODS

Field experiments were carried out in mango farm located in Inshas El-Raml
district, Sharkia Governorate, Egypt. The study was continued for two successive
years, from March 2007 until February 2009. The farm received normal agricultural
practices and no chemical control was applied. The study was conducted in an area of
about one feddan for mango, Mangifera indica L. variety Balady. Five trees were se-
lected and labeled. These trees were nearly similar in size, age and vegetation. Each
tree was divided into top and the bottom levels and every level was divided into four
main directions (east, west, north and south).

For sampling, five leaves were picked up at random once a month from each
direction, i.e. 200 leaves per sample (5 trees x 4 directions x 5 leaves x 2 levels of the
tree). The samples were put in polyethylene bags and transferred into the laboratory
for carefully inspection. These samples were examined in the same day using a ste-
reomicroscope whereas the different stages of Kilifia acuminata (Signoret) were
counted and recorded. The formula proposed by Audemard and Milaire (1975) and
emended by Jacob (1977) was applied for estimating the number of K. acuminatum
annual generations and their durations. Data of monthly counts of nymphal stage were
indicated on millimeter papers.

To study the parasitism ratios of K. acuminata, the insects on each sample
were separated into healthy alive insects and parasitized ones which bearing emerging
holes of parasitoid adults or including parasitoids larvae or pupae. Each healthy alive
insects or parasitized ones were counted and recorded. Parasitized insects were pre-
served in glass jars covered with muslin cloth by the aid of rubber bands and kept un-
der laboratory conditions until parasitoids emergence. The total parasitism percentage
for each sample was estimated. All emerging parasitoids were mounted in canada bal-
sam and identified with helping of Dr. A.R. Hamed, Chief Researcher, Biological
Control Department, Plant Protection Research Institute, Agricultural Research Cen-
ter, Giza, Egypt.

The prevailing means of air temperature (°C) and relative humidity (RH%) in
the experimental area during the periods of the present study were obtained from the
Central Laboratory for Agricultural Meteorology, Agricultural Research Center, Min-
istry of Agriculture. Light intensity (Lux) in outer zone of the trees was measured at
the sampling days using Luxmeter at mid-day (12 a.m.), when the sunlight was per-
pendicular with the earth to obtain the highest light intensity. The relationships be-
tween the tested climatic factors and each insect populations and parasitism ratios
were studied. Simple correlation, partial regression values and explained variance
were calculated using COSTAT Computer Program (2005).

RESULTS AND DISCUSSION

1. Seasonal abundance
1.1. Total number of alive stages

As shown from obtained data in Tables (1 and 2) the total numbers of alive stag-
es in the top level of mango trees showed three peaks of activity during the first year.
They were in June, August and December with values of 177, 547 and 2046 individu-
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als respectively. During the second year, two peaks of activity were recorded in July
(1889 individuals) and December (665 individuals). In general, the population of alive
stages during the second year (9562 individuals) was relatively higher in
comparison with that during the first one (8672 individuals).

Table 1: Seasonal abundance of Kilifia acuminata and its parasitoids in the top level of mango trees,
variety Balady, in Inshas El-Raml district, Sharkia Governorate during the first year (2007-

2008).
Number of insects / 100 leaves Monthly average of climatic factors
Month Alive stages Dead stages Mortality % Parasitoids Temp. (°C) RH (%) ngh(tli:;;%ns“y
Females | Nymphs | Total No. %o
%‘;‘);" 20 553 573 146 2031 0 | 0.00 24.7 60.7 74000
Apr. 8 302 310 79 20.31 0 0.00 22.6 57.6 85000
May 6 128 134 29 17.79 0 0.00 27.9 56.9 87000
Jun. 6 171 177 31 14.90 0 0.00 30.6 58.9 90000
Jul. 4 152 156 55 26.07 2 0.95 31.8 65.6 86000
Aug. 3 544 547 102 15.72 2 0.31 31.9 67.1 85000
Sep. 6 376 382 47 10.96 1 0.23 30.2 65.4 84000
Oct. 9 308 317 78 19.75 2 0.51 29.0 62.2 73000
Nov. 25 778 803 93 10.38 0 0.00 24.2 62.6 55000
Dec. 12 2034 2046 147 6.70 1 0.05 19.2 63.2 60000
Jan., 2008 12 1906 1918 164 7.88 1 0.05 15.6 65.2 50000
Feb. 6 1303 1309 212 13.94 1 0.07 17.3 65.5 60000
Total 117 8555 8672 1183 10
Mean 12.00 0.10
Table 2: Seasonal abundance of Kilifia acuminata and its parasitoids in the top level of mango trees,
variety Balady, in Inshas El-Raml district, Sharkia Governorate during the second year (2008-
2009).
Number of insects / 100 leaves Monthly average of climatic factors
Month Alive stages Dead stages Mortality % Parasitoids Temp. (°C) RH (%) nght(]il:::)ll sity
Females Nymphs | Total No. %
Mar., 2008 5 989 994 206 17.17 0 0.00 22.9 62.2 70000
Apr. 2 457 459 128 21.81 0 0.00 27.8 56.8 87000
May 4 237 241 31 11.40 0 0.00 27.9 65.6 86000
Jun. 3 1013 1016 52 4.87 0 0.00 32.0 58.9 90000
Jul. 13 1876 1889 166 8.08 0 0.00 32.7 66.1 91000
Aug. 27 1314 1341 321 19.31 0 0.00 33.5 67.7 85000
Sep. 18 811 829 317 27.66 0 0.00 31.8 63.3 80000
Oct. 12 534 546 222 28.91 2 0.26 27.7 63.3 72000
Nov. 10 553 563 208 26.98 2 0.26 25.0 60.0 75000
Dec. 7 658 665 156 19.00 4 0.49 20.0 61.7 70000
Jan., 2009 1 565 566 175 23.62 0 0.00 17.7 60.3 65000
Feb. 5 448 453 104 18.67 1 0.18 18.9 60.8 55000
Total 107 9455 9562 2086 9
Mean 17.91 0.08

Data given in Tables (3 and 4) revealed that the total number of alive stages in
the bottom level of mango trees indicated two and three peaks of activity during the
first and second years, respectively. they took place in September and January, and in
August, November and January with counts of 719, 2129, 1979, 922 and 1016 indi-
viduals, respectively. Generally, the total number of alive stages during the second
year (12091 individuals) was clearly higher as compared with recorded during the
first one (10308 individuals).

These finding are in agreement with those of following workers Habib et al.
(1971) who noticed that the highest insect population tended to occur in the middle
and upper zones of the tree in August. Salama and Saleh (1971) who mentioned that
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the coccid reaches its peak of seasonal abundance in October-November. Shahein
(1974) who reported that K. acuminata had three periods of activity, the 1* one occu-
pied at October and lasted for February, while the 2™ period was found from April to
May and the last period occurred from July to September. El-Dash (1997) who re-
vealed that the total average of total monthly count indicated three peaks of abun-
dance in May, July and October- November.

Table 3: Seasonal abundance of Kilifia acuminata and its parasitoids in the bottom level of mango

trees, variety Balady, in Inshas El-Raml district, Sharkia Governorate during the first year
(2007-2008).

Number of insects / 100 leaves Monthly average of climatic factors
Month Alive stages Dead MOl'Ot/f)l lity Parasitoids Temp. (°C) RH (%) ngh(tlil:l?)nmy
Females Nymphs | Total stages No. %

Mar., 2007 79 1013 1092 234 17.65 0 0.00 24.7 60.7 74000
Apr. 67 595 662 160 19.46 0 0.00 22.6 57.6 85000
May 31 267 298 86 22.40 0 0.00 27.9 56.9 87000
Jun. 31 254 285 24 7.77 1 0.32 30.6 58.9 90000
Jul. 78 270 348 61 14.91 3 0.73 31.8 65.6 86000
Aug. 136 410 546 119 17.89 1 0.15 31.9 67.1 85000
Sep. 117 602 719 145 16.78 1 0.12 30.2 65.4 84000
Oct. 70 439 509 91 15.17 1 0.17 29.0 62.2 73000
Nov. 136 792 928 81 8.03 1 0.10 24.2 62.6 55000
Dec. 145 1467 1612 154 8.72 0 0.00 19.2 63.2 60000
Jan., 2008 107 2022 2129 210 8.98 0 0.00 15.6 65.2 50000
Feb. 34 1146 1180 264 18.28 0 0.00 17.3 65.5 60000
Total 1031 9277 10308 1629 8

Mean 13.65 0.07

Table 4: Seasonal abundance of Kilifia acuminata and its parasitoids in the bottom level of mango
trees, variety Balady, in Inshas ElI-Raml district, Sharkia Governorate during the second year
(2008-2009).

Number of insects / 100 leaves Monthly average of climatic factors
Month Alive stages Dead Mortality % Parasitoids Temp. (°C) RH (%) ngh{ﬁzt:)nsnty
Females Nymphs [ Total stages No. %

Mar., 2008 67 957 1024 235 18.67 0 0.00 22.9 62.2 70000
Apr. 64 516 580 122 17.38 0 0.00 27.8 56.8 87000
May 32 355 387 84 17.83 0 0.00 27.9 65.6 86000
Jun. 98 635 733 35 4.56 0 0.00 32.0 58.9 90000
Jul. 318 1489 1807 203 10.10 0 0.00 32.7 66.1 91000
Aug. 293 1686 1979 419 17.47 0 0.00 33.5 67.7 85000
Sep. 111 979 1090 314 22.36 0 0.00 31.8 63.3 80000
Oct. 75 751 826 374 31.17 1 0.08 27.7 63.3 72000
Nov. 49 873 922 336 26.71 0 0.00 25.0 60.0 75000
Dec. 22 695 717 158 18.06 0 0.00 20.0 61.7 70000
Jan., 2009 14 1002 1016 166 14.04 2 0.17 17.7 60.3 65000
Feb. 14 996 1010 121 10.70 2 0.18 18.9 60.8 55000
Total 1157 10934 12091 2567 5

Mean 17.51 0.03

1.2. Percentages of total mortality

As shown from obtained data in Tables (1 and 2) in the top level of mango trees
during the first year, the percentages of total mortality indicated two peaks. There
were in July (26.07%) and October (19.75%). While, during the second year, three
peaks were recorded in April, October and January with values of 21.81, 28.91 and
23.62% mortalities, consecutively. The mean percentage of total mortality during the
second year (17.91%) was relatively higher as compared with that during the first one
(12.00%).

Data presented in Tables (3 and 4) show the percentages of total mortality in the
bottom level of mango trees. Two peaks of mortality were recorded during the two
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respective years. They took place in May and August during the first year and in
March and October during the second one, with values of 22.40, 17.89, 18.67 and
31.17%, successively. The mean percentage of mortality during the second year
(17.51%) was relatively higher as compared with that noticed during the first one
(13.65%).

1.3. Percentages of parasitism

Data presented in Tables (1,2,3 and 4) showed that parasitism was very rare in
the top and bottom levels of mango trees during the two successive years. The percen-
tages of parasitism indicated one peak in July in the top and bottom levels of mango
trees during the first year, with values of 0.95 and 0.73% parasitism, respectively.

This finding are in agreement with those of Salem (1994) who reported that hy-
menopterous parasite belonging to family Encyrtidae was more associated with K.
acuminata in Egypt. The percentages of parasitism on this insect were low during the
two seasons. The parasite had one to four periods of activity.

2. Effects of some climatic factors
2.1. Total number of alive stages

Data in Table (5) showed that in the top level of mango trees only during the
first year, there were negative highly significant effects between the total number of
alive stages and each of temperature and light intensity whereas r= -0.838** and -
0.847**  consecutively. Statistical analysis showed that E.v. % affected this stage by
84.17 and 38.30%, respectively.

Data given in Table (5) revealed that in the bottom level of mango trees during
the first year, there were negative highly significant effects between total number of
alive stages and each of temperature and light intensity whereas r= -0.868** and -
0.856**, successively. During the second year, there was a positive significant effect
between total number of alive stages and relative humidity whereas r= 0.606*. E.v. %
influenced the total number of alive stages by 85.87 and 43.76% during the first and
second years, consecutively.

Table 5: Statistical analysis based on correlation coefficient (r) indicating the effects of climatic fac-
tors on different stages of Kilifia acuminata and its parasitoids on mango trees, variety Balady,
in Inshas El-Raml district, Sharkia Governorate during the two successive years (2007-2008
and 2008-2009).

Temp. RH . . . Explained variance .
¢C) %) Light intensity (Lux) (E.v. %) Combined effect
Top Bottom Top Bottom Top Bottom Top Bottom
T year (2007-2008)
Number of females 0373 20.080 0148 | 0546 | 0.604* | -0391 68.48 40.69
— L
Number of nymphs 0837+ | -0.888** | 0400 | 0316 | -0.843% | -0.852%% | 84.00 87.15 RH(%) Light Z‘i‘lf;‘)s"y
Total number of alive stages | 0.838"* | -0868** | 0398 | 0347 | -0847% | 0856 | 84.17 8587 | Temp.('C) 0048 | 0817
Total number of dead stages | 0.807* | -0.730%* | 0431 | 0260 | -0.764* | 0516 80.57 6773 |RH(%) 0347
Total mortality % 0.539 0.232 0258 | 0.186__| 0.638* | 0502 4118 36.59
Parasitism % 0.529 0618 | 0467 | 0246 | 0301 0434 52.48 45.89
2" year (2008-2009)
Number of females 0596~ | 0743 | 0.707* | 0.644* | 0259 0600+ | 7550 6832
Number of nymphs 0.548 0.267 0477 | 0568 0.458 0.023 37.46 4028 RH(%) Light (‘L‘f“;‘;s"y
Total number of alive stages 0.553 0.383 0.484 0.606* 0.458 0.152 38.30 43.76 Temp.(°C) 0.428 0.868**
Total number of dead stages | 0.242 0271 037 0469 | 0.065 20,054 38.40 4624 | RH(%) 0.235
Total mortality % 20.289 20.032 0152 | 0125 | 0477 20.183 3231 10.27
Parasitism % 20.463 2049 0144 | 0192 | 0473 0344 2351 28.29

2.2. Percentages of total mortality
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Data presented in Table (5) showed that in the top level of mango trees during
the first year, there was a positive significant effect between the percentages of total
mortality and light intensity whereas (r) value was 0.638*. Statistical analysis showed
that E.v.% affected percentages of total mortality in the top level by 41.18 and
32.31% during the first and second years, respectively. While, in the bottom level
E.v.% influenced the percentages of total mortality by 36.59 and 10.27% during the
first and second years, consecutively.

2.3. Percentages of parasitism

As shown from obtained data in Table (5) in the bottom level of mango trees
during the first year, temperature had positive significant effect on percentages of pa-
rasitism whereas (r) value was 0.618*. In the top level of mango trees E.v.% affected
percentages of parasitism by 52.48 and 23.51% during the first and second years, re-
spectively. In bottom level E.v. % influenced percentages of parasitism by 45.89 and
28.29% during the first and second years, successively.

3. Number of generations

As K. acuminata is known to have overlapping generations, it was necessary to
utilize the formula proposed by Audemard and Milaire (1975) and emended by Jacob
(1977) for estimating the number of generations and their annual durations. Data of
monthly counts of nymphal stage were indicated on millimeter paper.

As shown from the obtained data in Figs. (1 and 2), K. acuminata had three gen-
erations annually in the top and bottom levels of mango trees during the two succes-
sive years. In General, every generation took about four months. The first generation
was during the period extended from the beginning of March till the end of June. The
second one occurred from the beginning of July till the end of October. The third gen-
eration occupied the period from the beginning of November till the end of February.
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Fig.1: Annual generations and their durations of Kilifia acuminata in the top and bottom levels of man-
go trees, variety Balady, in Inshas El-Raml district, Sharkia Governorate, Egypt during the first
year (2007-2008).
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Fig.2: Annual generations and their durations of Kilifia acuminata in the top and bottom levels of man-
go trees, variety Balady, in Inshas El-Raml district, Sharkia Governorate, egypt during the
second year (2008-2009).

4. Preferable level and preferable leaf surface

Data given in Table (6) showed that during the two successive years, all stages
did not infest the upper surface of the leaves. The total number of alive stages was rel-
atively higher (10308 and 12091 individuals) than those in the top level (8672 and
9562 individuals) during the first and second years, consecutively. While, the mean
percentage of parasitism in the top level of mango trees was higher (0.10 and 0.08%)
as compared with that in the bottom one (0.07 and 0.03%), during the first and second
years, respectively.

Table 6: Monthly numbers of Kilifia acuminata and its parasitoids on lower surface of mango trees,
variety Balady, in Inshas El-Raml district, Sharkia Governorate during the two successive years
(2007-2008 and 2008-2009).

First year (2007-2008) Second year (2008-2009)
Top Bottom Top Bottom
Month Alive Dead Parasitoids Alive Dead Parasitoids Alive Dead Parasitoids Alive Dead Parasitoids
stages stages No. ™ stages stages No. ” stages stages No. ™ stages stages No. o

Mar., 2007 * 573 146 0 0.00 1092 234 0 0.00 994 206 0 0.00 1024 235 0 0.00
Apr. 310 79 0 0.00 662 160 0 0.00 459 128 0 0.00 580 122 0 0.00
May 134 29 0 0.00 298 86 0 0.00 241 31 0 0.00 387 84 0 0.00
Jun. 177 31 0 0.00 285 24 1 0.32 1016 52 0 0.00 733 35 0 0.00
Jul. 156 55 2 0.95 348 61 3 0.73 1889 166 0 0.00 1807 203 0 0.00
Aug. 547 102 2 0.31 546 119 1 0.15 1341 321 0 0.00 1979 419 0 0.00
Sep. 382 47 1 0.23 719 145 1 0.12 829 317 0 0.00 1090 314 0 0.00
Oct. 317 78 2 0.50 509 91 1 0.17 546 222 2 0.26 826 374 1 0.08
Nov. 803 93 0 0.00 928 81 1 0.10 563 208 2 0.26 922 336 0 0.00
Dec. 2046 147 1 0.04 1612 154 0 0.00 665 156 4 0.49 717 158 0 0.00
Jan., 2008 1918 164 1 0.05 2129 210 0 0.00 566 175 0 0.00 1016 166 2 0.17
Feb. 1309 212 1 0.07 1180 264 0 0.00 453 104 1 0.18 1010 121 2 0.18
Total 8672 1183 10 10308 1629 8 9562 2086 9 12091 2567 5
Mean 0.10 0.07 0.08 0.03
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ARABIC SUMMARY
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