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CERTAIN CITRUS AND GUAVA TREES

Fatma A.l. Abo-Alnor®’, Ola .M. Hegab? A.M. Hegab?and A.A. Abd-Elsamad®
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ABSTRACT

The present work was conducted during the two successive seasons of 2012/ 2013 and 2013/2014
in order to survey and study the population density of aphids, leafhoppers and whitefly insects
infesting navel orange (Citrus sinensis), mandarin (Citrus reticulate) and guava (Psidium guava) trees
in Diarb-Nigm District, Sharkia Governorate, Egypt. Aphid species were Aphis citricolla (Goot) and
Aphis gossypii (Glover). Leafhopper insect species included Empoasca decipiens (Paoli), Empoasca
decedens (Paoli), Cicadulina chinai (Ghauri) and Planthoppers were Sogatella vibix (Haupt) and S.
furcifera (Horv), while whitefly species was Bemesia tabaci (Genn.). The aforementioned insects were
collected by three different sampling techniques from navel orange, mandarin and guava trees i.e.,
plant sample, sweeping net and yellow sticky board trap. The obtained results showed that the plant
sample proved to be the best method to collect both aphid and whitefly insects of the present work,
while sweeping net proved to be the best technique to collect the leafhopper and planthopper insects.
The seasonal abundance of A. citricolla on navel and mandarin trees showed one peak of population
density, which occurred at the 4™ week of March, for the two investigating seasons. While, A. gossypii
on navel orange and mandarin trees showed three peaks of population density. The first one occurred
at the 4™ week of November. The second peak was recorded at the 4™ week of March for both seasons.
The third peak was recorded at the 4™ week of June (2012/ 2013) and the 2" week of July (2013/2014)
on navel orange trees but on mandarin trees, it was at the 2" week of June in both seasons. While, on
guava trees two peaks of population density were recorded at the 4™ week of August and the 4™ week
of June in both seasons. Whitefly B. tabaci showed three peaks on citrus trees which were at the 4"
week of November, the 2™ week of April and August in both seasons, respectively, but on guava trees
they were at the 4™ week of October and April in both seasons, the third peaks were at the 2™ week of
February (2012/2013) and the 2™ week of January (2013/2014). Three peaks, the first two peaks for E.
decipiens and E. decedens on citrus trees were occurred at the 4™ week of October and the 2™ week of
June during the two seasons and the third peak was at the 2" week of July for E. decipiens in both
seasons and for E. decedens at the 4™ week of June and the 2™ week of July, but on guava trees were
at the 4™ week of October and April in the two seasons, respectively. C. chinai, S. vibix and S.
furcifera had two peaks occurred at the 4™ week of October and the 2™ week of September for the
two seasons on citrus trees and the third peak of C. chinai was on navel orange trees at the 2™ week of
June and the 4™ week of May at the two seasons, but on mandarin trees was at the 4" week of June.
The third peak of S. vibix on navel orange trees and S. furcifera, was at the 2™ week of May while it
was at the 2" week of May on the season of (2013/2014), but the third peak of S. vibix was on
mandarin trees at the 4™ week of March, and the 2™ week of April and for S. furcifera the third peak
was at the 4™ week of March in both seasons, respectively.

Key words: Ahpids, leaf hoppers, plant hoppers, whitefly, citrus trees, guava trees, population
fluctuations, sampling techniques.
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INTRODUCTION

Aphids, leafhoppers and whitefly insects are
considered serious pests infesting navel orange,
mandarin and guava trees. Several investigators
recorded the role of certain homopterous insect
species in transmitting the pathogens of plant
diseases (Nielson, 1968; Maramorosch and
Harris, 1979; Hegab, Ola, 1997 and 2001). The
faunae of these insects on most navel orange,
mandarin and guava trees as well other fruit
trees were studied in Egypt (Herakly,1970; Abd-
Elsamad, 1999; El-Serafi et al.,, 2004; Al-
Moaalem et al., 2005; Malik et al., 2010) who
reported considerable data on the aphids,
leafhoppers, planthoppers and whitefly infesting
navel orange, mandarin and guava trees. The
aim of the present work was to determine the
population density of aphids, leafhoppers,
planthoppers and whitefly on navel orange,
mandarin and guava trees using three different
sampling techniques, as well as to clear the
population fluctuations of these species during
2012/2013 and 2013/2014 seasons in Diarb-
Nigm District, Sharkia Governorate, Egypt.

MATERIALS AND METHODS

These experiments were carried out in Diarb-
Nigm District, Sharkia Governorate, during the
period from October to September on navel
orange (Citrus sinensis), mandarin (Citrus
reticulate) and from August to July on guava
(Psidium guava) trees (2012/2013 and 2013/
2014).

Three different sampling techniques for
colleting each group of the tested insect pests
infesting navel orange, mandarin and guava
trees were conducted and continued at biweekly
intervals throughout the seasons. The following
three procedures of sampling were used:

Plant Sample

Five trees were chosen randomly from each
species of citrus trees (navel orange and
mandarin) and guava trees. From each tree
twenty five newly emerged shoots were taken
randomly at biweekly intervals during the period
ranged from October to September from citrus
trees. Weeds growing among the trees were
permuda grass (Cynodon dactylon), common
grounded  (Senecio  vulgaris), common
lampsauarters (Chenopodium albom), common

purslane, jungle rice (Echinchlea colonum) and
yellow foxtail (Citaria viridis L.) and from
September to July from guava trees during the
two studied seasons. These sampling (25 newly
emerged shoots) were replicated three times and
the samples were placed in paper bags and
transferred to the laboratory for inspection. The
biweekly total numbers of individuals of aphids
and whitefly (adult stage) were separately counted
using a hand lens, according to (Hegab et al.,
1987).

Sweeping Net

A sweeping net (35 cm diameter and 60 cm
deep) was used and each sample consisted of
100 double strokes taken randomly. The sample
was replicated three times in the orchard during
the investigated seasons 2012/2013 and 2013/
2014.

Yellow Sticky Board Trap

Board traps (20 x 20 cm for each) coated with
sticky material was hung in the aforementioned
orchards. Counts of captured leafhoppers and
winged aphids were done.

For clearing the effect of certain weather
factors such as the means of temperature and
relative humidity on the population density of
the studied insects, the daily means of the two
factors were provided by the Meteorological
Central Laboratory for Agricultural Climate,
Agricultural Research Center during the whole
period of navel orange, mandarin and guava
orchards during the seasons of 2012/2013 and
2013/2014. To show the effect of each factor as
well as their total effect on insects population
density, the values of simple correlation
coefficient (r), partial regression coefficient (b)
and coefficient of determination (C.D.%) were
calculated using Costat Software Microcomputer
Program (Anonymous, 1990) .

RESULTS AND DISCUSSION

Insects Population Density as Influenced
by Three Sampling Techniques

The obtained results in Table 1, clearly show
the total numbers of some homopterous insect
species estimated by using three different
sampling techniques on navel orange, mandarin
and guava trees at Diarb-Nigm District during
the two successive seasons of 2012/2013 and
2013/2014. The obtained results can be
presented and discussed as follows:
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Table 1. Total numbers of some homopterous insect species collected from navel orange,
mandarin and guava fruit trees using three sampling techniques during 2012/2013and

2013/ 2014 seasons
Insect species  Fruit trees 2012/2013 2013/2014
Plant  Sweeping Yellow sticky  Plant Sweeping Yellow sticky
sample net boardtrap  sample net board trap

Aphis Navel orange 1523 175 177 3637 202 135
citricolla Mandarin 2957 95 122 4416 112 143
_ Navel orange 6973 215 310 7744 295 344
gﬁfsr)]llpsii Mandarin 5203 152 264 5447 424 297
Guava 3773 95 127 4113 184 130
Navel orange 191 3427 198 189 4072 240
%?C?Eisgf Mandarin 170 2172 175 182 2615 197
Guava 125 1411 94 142 1459 124
Navel orange 137 2309 165 194 2487 192
“MORESCA Mandarin 128 1213 138 156 1799 158
Guava 104 637 131 110 840 134
Cicadullina  Navel orange 144 1608 138 150 1735 140
chinai Mandarin 126 1338 111 115 1384 124
Sogatella Navel orange 92 1657 92 100 2040 130
vibix Mandarin 83 1326 94 08 1333 114
Sogatella Navel orange 80 1548 89 89 1668 137
furcifera Mandarin 78 1272 100 76 1318 112
Navel orange 5719 134 102 6431 140 132
Bemisia Mandarin 5113 125 89 5401 132 129
;?jbue}(t:; Guava 2507 121 62 2674 127 137

Aphid insects

From the data given in Table 1, it is very
obvious that plant samples proved to be the best
method for the studying of aphids population
density showing the highest total numbers of
1523, 3637 and 2957, 4416 individuals/twenty
five newly emerged shoots samples for aphid
species Aphis citricolla on navel orange and
mandarin during 2012/2013 and 2013/2014
seasons, successively. The highest total numbers
of 6973, 7744 and 5203, 5447 individuals/
twenty five newly emerged shoots for A.
gossypii  were recorded on navel orange and
mandarin trees, but the lowest ones of 3773 and
4113 were found on guava trees during
2012/2013 and 2013/2014 seasons, respectively.

Leafhopper insects

As clearly shown in Table 1, the collected
leafhopper insect species can be descendingly
arranged according to their abundance as
follows: E. decipiens followed by E. decedens
and C. chinai during 2012/2013 and 2013/2014
seasons excepting that concerning plant samples
in the second season wherein a switch in
position occurred in case of the two latter
species. The total numbers of 3427, 2309 and
1608 insects/100 double strokes during 2012/
2013 by using sweeping net and 4072, 2487,
1735 for leafhopper species E. decipiens,
E. decedens and C. chinai insects/ 100 double
strokes during 2013/2014 on navel orange trees.
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The highest total numbers of these insects on
mandarin trees were 2172, 1213, 1338,
insects/100 double strokes during 2012/ 2013
season and 2615, 1799 and 1384 insects/100
double strokes at 2013/2014 for leafhopper
species E. decipiens, E. decedens and C. chinai
on mandarin but the total numbers of
E. decipiens and E. decedens recorded on guava
trees were 1411, 637 and 1459, 840 insects/ 100
double strokes during 2012/2013 and 2013/ 2014
seasons, respectively. Regarding, planthopper
species S. vibix and S. furcifera, the total
numbers recorded 1657, 1548 and 2040, 1668
insects/100 double strokes were recorded on
navel orange trees, but on mandarin trees they
were 1326, 1272 and 1333, 1318 in both
seasons, respectively. Both leafhoppers and
planthoppers were collected in high numbers by
using sweeping net technique as compared to the
other two tested techniques.

Whitefly insect

The highest populations of B. tabaci adults
were obtained in case of plant samples
exhibiting 5719, 6431 and 5113, 5401 insects/
twenty five newly emerged shoots in navel
orange and mandarin trees in 2012/2013 and
2013/2014 seasons, consecutively. But, in guava
trees the insect populations were 2507and 2674
whitefly adults/twenty five newly emerged
shoots for the two seasons, respectively.

These results agreed with the findings of
Hegab et al. (1987) who found that sticky board
and yellow pan traps have a remarkable
selectivity for attracting certain leafhoppers
species from different field crops, vegetable
crops and fruit orchards.

Seasonal Population Fluctuations of the
Dominant Insect Species

Navel orange trees
Aphis citricolla

Samples (twenty five newly emerged shoots)
were taken biweekly from navel trees during
2012/2013 and 2013/2014 seasons. The seasonal
population fluctuations of A. citricolla on navel
orange trees are shown in Tables 2 and 3. One
peak of the population density was recorded for
A. citricolla. The peak occurred at the fourth
week of March with total numbers of 930 and

1493 insects/sample for A. citricolla at means of
20.04°C and 19.15°C, with 43.97% and 53.22%
R.H. for the two seasons, respectively.

Aphis gossypii

The seasonal population abundances of
A. gossypii on navel orange trees in 2012/2013
and 2013/2014 are shown in Tables 2 and 3.
Three peaks of population density were recorded
for A. gossypii. The first one occurred at the
fourth week of November with total number of
1177 and 2237 insects/twenty five newly
emerged shoots at means of 16.35°C, 20.7°C
with 62% and 68.0% R.H. for the two seasons,
respectively. The second peak occurred at the
fourth week of March with total number of 1375
and 1728 insects/sample at means of 20.04°C
and 19.15°C with 43.97% and 53.22% R.H. for
the two seasons, respectively. The third peak
occurred at the fourth week of June with total
number of 110 insects/sample at mean of
28.19°C with 50.77% R.H. for the first season
(2012/2013) and the total number of 210 insects/
sample for 2013/2014 season occurred at the
second week of July at means of 29.28°C with
52.92% R.H.

Leafhopper insects

The leafhopper species Empoasca decipiens ,
E. decedens and Cicadulina chinai were the
most abundant species on navel orange trees.
Three peaks of population density were recorded
for E. decipiens and E. decedens on navel
orange trees. The first peak occurred at the
fourth week of October with a total number of
399, 441 and 282, 345 insects/100 double stroke
respectively, at means of 22.2°C, 24.45°C with
56.25% and 66.0% R.H. The second peak was
recorded at the second week of June with a total
number of 444, 508 and 255, 239 insects/
sample for E. decipiens and E. decedens at mean
temp. 28.15°C, 26.71°C with 42.29% and
45.64% R.H. The third peak was recorded at the
second week of September of 159, 213 and 85,
98 insects/sample for E. decipiens and E.
decedens at means temp. 24.75°C, 28.85°C with
66% and 51.85% R.H. for the two seasons,
respectively. While, the first peak of C. chinai
204 and 235 insects/sample was recorded at the
fourth week of October at mean temperature of
22.2°C, 24.45°C with 56.25% and 66.0% R.H.
for the two seasons, respectively. The second peak
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Table 2. Seasonal population fluctuations of aphid, leafhopper, planthopper and whitefly insects
infesting navel orange trees in Diarb-Nigm District, Sharkia Governorate during 2012/
2013 season

Date of Total number of insects Mean Mean
(IE?\?V%?&?S Aphid Leafhopper Planthopper Whitefly Temp."C I?o/ti)
v— [%2] [%) (4]
= g 2 g 5 > 5 IS
< < w ow 9 2 4 @
Oct. 2™ 0 189 231 209 69 73 179 260 26.00 49.8
4" 0 119 399 282 204 243 181 237 22.20 56.25
Nov. 2™ 0 296 291 249 158 166 167 278 19.30 59.80
4" 0 1177 204 154 130 106 102 627 16.35 62.00
Dec. 2™ 0 699 71 75 98 29 48 379 1525 64.85
4" 0 280 22 27 28 0 12 151 1460 64.10
Jan. 2™ 0 30 39 22 16 0 0 53 13.40 62.18
4" 0 105 19 12 0 0 0 54 16.65 45.66
Feb. 2™ 0 340 10 0 0 0 0 0 1593 50.50
4" 30 568 10 6 0 0 0 0 14.85 53.00
Mar. 2™ 370 940 34 19 0 0 0 119 20.05 4357
4™ 930 1375 103 78 0 0 8 209 20.04 43.97
Apr. 2" 193 497 104 95 4 16 10 356 21.29 46.58
4" 0 91 72 136 11 25 16 273 20.59 4338
May 2™ 0 151 138 17 28 22 246 2593 4522
4" 0 0 309 249 31 30 27 126 27.38 39.10
Jun. 2™ 0 53 444 255 42 42 31 0 28.15 42.29
4" 0 110 248 57 5 48 48 60 28.19  50.77
Jul. 2™ 0 81 157 52 93 66 55 330 27.44 59,57
4" 0 23 85 14 105 65 63 423 28.13 54.68
Aug. 2™ 0 0 57 13 129 134 70 570 27.40 67.00
4" 0 0 89 20 137 161 98 389 25.85 66.00
Sept. 2"d 0 0 159 85 229 221 230 374 24.75  66.00
4" 0 0 119 62 102 204 178 205 24.15 66.00
Total 1523 6973 3427 2309 1608 1657 1545 5719
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Table 3. Seasonal population fluctuations of aphid, leafhopper, planthopper and whitefly insects
infesting navel orange trees in Diarb-Nigm District, Sharkia Governorate during 2013/
2014 season

Date of Total number of insects Mean Mean
(Ig?\?vee(;i?g Aphid Leafhopper Planthopper Whitefly Temp."C '?(ytl)
v— n n ©
s £ g § 5 > 5 ¢
< < L L © @ 4 @

2" 0 0 385 316 100 22 209 25 24.15  66.0
oct 4" 0 0 441 345 235 299 291 171 24.45  66.0
Nov. 2" 0 573 386 212 118 255 138 313 23.8 67.0

4" 0 2237 161 96 183 132 90 556 20.7 68.0

2" 0 658 86 89 113 76 49 385 18.8 66.0
pec 4" 0 208 31 29 44 22 34 348 1525 65.0

2" 108 0 37 33 10 12 0 381 14.15 67.57
Jan. 4" 20 0 23 25 2 7 0 112 16.05 52.34

2" 0 30 16 0 0 0 0 215 15.28 60.16
Feb. 4™ 248 299 22 19 0 0 0 189 16.15 625

2 678 763 42 44 4 6 8 243 18.49  44.33
Mar. 4™ 1493 1728 76 62 15 22 14 286 19.15 53.22
Apr. 2" 784 455 81 81 22 27 17 415 20.28  47.0

4™ 306 343 146 111 24 34 38 311 2412 4538
May 2™ 0 69 157 176 31 70 64 255 2471 37.0

4" 0 0 201 143 80 49 45 96 26.02 4238
Jun. 2™ 0 0 508 239 55 43 12 108 26.71 45.64

4" 0 129 385 81 74 62 39 311 28.95 43.92
Jul. 2™ 0 210 271 77 80 76 55 370 29.28 5292

4" 0 42 103 43 93 64 64 372 28.33 54.34
Aug. 2™ 0 0 65 33 62 120 88 518 29.35 53.28

4" 0 0 92 46 109 149 103 202 29.81 55.82
Sept. 2™ 0 0 213 98 201 258 178 136 28.85 51.85

4" 0 0 144 89 80 235 132 113 28.15 49.93

Total 3637 7744 4072 2487 1735 2040 1668 6431
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of C. chinae was recorded at the second week of
June with a total number of 42 at mean
temperature of 28.15°C with 42.29% R.H
(2012/ 2013) and at the fourth week of May with
total number of 80 at mean temperature of 26.02
with 42.8% R.H. (2013/2014) The third peak of
C. chinae was noticed at the second week of
September with a total number of 229, 201
insects/ sample at a means temperature of 24.75,
28.85°C with 66.0% and 51.85% R.H. (Tables 2
and 3).

These results are in harmony with the
findings of Baspinar and Uygun (1991), Hegab
et al. (2003) and Menegatti et al. (2008) who
mentioned that leafhopper insects have three
peaks on citrus trees.

Planthopper insects

Three peaks of S. vibix and S. furcifera
population density were recorded on navel
orange for the two seasons. The first one
occurred at the fourth week of October with
total numbers of 243, 299 and 181, 291 insects/
sample at temperature means of 22.2°C, 24.45°C
with 56.25% and 66.0% R.H. for the two seasons,
respectively. The second peak of S. vibix and
S. furcifera occurred at the second week of May
with total numbers 70, 64 insects/ sample at a
mean temperature of 24.71°C with 37% R.H. for
the season of (2013/ 2014). The third peak was
recorded at the second week of September with
total numbers of 221, 258 and 230, 178 insects/
sample at temperature means of 24.75°C, 28.85°C
with 66.0% and 51.85% R.H. for the two seasons,
respectively (Tables 2 and 3).

Whitefly insect

Three peaks of population density were
recorded for B. tabaci adult stage on navel
orange as shown in Tables 2 and 3. The first one
occurred at the fourth week of November with
total numbers of 627 and 556 insects/twenty five
newly emerged shoots at a mean temperature of
16.35 °C and 20.7°C with 62.0% and 68.0% R.H.
for the two seasons, respectively. The second
peak was recorded at the second week of April
with a total number 356 of and 415 insects/
sample at temperature means of 21.29°C and
20.28°C with 46.58% and 47.0% R.H.% for the
two seasons, respectively. The third peak was
noticed at the second week of August with a
total number of 570 and 518 insects/ sample at
a mean temperature of 27.4°C and 29.35°C with

67.0% and 53.28% R.H.% for the two seasons,
successively.

These results are in agreement with the
findings of Chen and Wong (1998) and Hegab et
al. (2003) who mentioned that whitefly has
three peaks on citrus trees.

Mandarin Trees
Aphis citricoll

Samples (twenty five newly emerged shoots)
were taken biweekly from mandarin trees during
2012/2013 and 2013/2014 seasons. The seasonal
population abundance of A. citricolla on
mandarin trees are shown in Tables 4 and 5. One
peak of the population density was recorded for
A. citricolla. The peak occurred at the fourth
week of March with a total number of 1429 and
2595 insects/sample at temperature means of
20.04°C and 19.15°C, with 43.97% and 53.22%
R.H. for the two seasons, respectively.

Aphis gossypii

The seasonal population abundances of A.
gossypii on mandarin trees in 2012/2013 and
2013/2014 are shown in Tables 4 and 5. Three
peaks of population density were recorded .The
first one occurred at the fourth week of
November with a total number of 1902 and 798
insects/sample at temperature means of 16.35°C,
20.7°C with 62.0% and 68.0% R.H. for the two
seasons, respectively. The second peak occurred
at the fourth week of March with a total number
of 1066 and 1142 insects/sample at temperature
means of 20.04°C and 19.15°C with 43.97%
and 53.22% R.H. for the two seasons,
respectively. The third peak occurred at the
second week of June with a total number of 155
and 105 insects /sample at a temperature mean
of 28.15°C, 26.71°C with 42.29% and 45.64%
R.H. for the two seasons, respectively

Leafhopper insects

The leafhopper species E. decipiens, E. decedens
and C. chinai were the most abundant species on
mandarin trees. Three common distinict peaks of
population density were recorded for E.
decipiens and E. decedens on mandarin trees.
The first peak occurred at the fourth of October
with a total number of 322, 299 and 227, 259
insects/sample, respectively at temperature
means of 22.2°C, 24.45°C with 56.25% and
66.0% R.H. The second peak was recorded at
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Table 4. Seasonal population fluctuations of aphid, leafhopper, planthopper and whitefly insects
infesting mandarin trees in Diarb-Nigm District, Sharkia Governorate during 2012/
2013 season

Date of Total number of insects Mean Mean
Eg?&i%ﬂ?; Aphid Leafhopper Planthopper Whitefly Teofgp- ?(ytl)
= a S 8 = 'S o s
s ° 3 5 S S )
< < i w © @ %) @
2"d 0 0 38 4 27 100 121 0 26 49.8
Oct. 4" 0 90 322 227 154 283 177 3 22.2 56.25
2" 0 806 306 73 88 135 90 304 19.3 59.8
Nov. g™ 0 1902 149 19 69 54 80 490 16.35 62
2"d 0 50 107 15 49 26 62 391 15.25 64.85
Dec. 4" 0 60 43 8 10 34 10 378 14.6 64.1
2" 30 0 24 9 2 0 0 367 134 62.18
Jan. 4" 30 0 14 3 4 0 0 130  16.65 45.66
2"d 0 0 10 2 0 9 1593 505
Feb. 4" 253 120 22 1 10 6 10 0 14.85 53
2" 690 551 29 7 11 14 16 57 20.05 43.57
Mar. g™ 1429 1066 38 8 14 28 25 142 20.04 43.97
2"d 465 373 45 11 15 8 15 391 21.29 46.58
Apr. 4" 60 20 78 60 18 14 19 307 2059 438
2" 0 0 93 140 34 16 13 191 25.93 45.22
May g™ 0 0 116 148 36 5 8 106 27.38 39.1
Jun. 2"d 0 155 254 274 46 5 25 0 28.15 42.29
4" 0 10 153 55 54 8 29 68 28.19 50.77
Jul. 2" 0 0 88 45 61 12 35 307 27.44 59.57
4" 0 0 74 11 65 12 45 331 28.13 54.68
Aug. 2"d 0 0 35 10 75 71 55 443 27.4 67
4" 0 0 35 21 141 171 78 331 2585 66
2"d 0 0 62 44 212 225 226 173 24.75 66
Sept 4" 0 0 37 23 136 99 133 109 24.15 66

Total 2957 5203 2172 1213 1338 1326 1272 5113
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Table 5. Seasonal population fluctuations of aphid, leafhopper, planthopper and whitefly insects
infesting mandarin trees in Diarb-Nigm District, Sharkia Governorate during 2013/
2014 season

Date of Total number of insects Mean Mean
Inspection Aphid Leafhopper Planthopper Whitefly Temp. R.H.
(Biweekly) oc (%)

: &8 g § s > 5 ¢
< < i b o © 2 -
2" 0 143 157 7 5 93 118 162 24.15 66.0
oct 4" 0 223 299 259 216 193 145 288 2445 66.0
2"d 0 408 164 153 103 74 109 422 238 67.0
Nov. 4" 0 798 87 93 67 65 86 693 20.7 68.0
2" 0 396 73 38 60 34 44 449 18.8  66.0
Dec. 4" 0 30 34 29 43 14 0 296 15.25 65.0
2"d 0 0 15 7 36 0 0 185 14.15 67.57
Jan. 4™ 20 37 8 0 16 0 0 115  16.05 52.34
2" 82 63 14 2 14 0 0 64 15.28 60.16
Feb. 4™ 362 411 49 3 34 0 0 4 16.15 62.5
2" 682 895 68 7 22 10 10 64 18.49 44.33
Mar. 4™ 2595 1142 74 40 17 25 20 65 19.15 53.22
2" 565 572 86 99 22 30 4 574 20.28 47.0
Apr. 4™ 110 191 101 103 15 22 8 213 24.12 458
20 0 188 130 16 16 7 164 2471 370
May 4" 0 0 201 145 22 10 21 103 26.02 4238
2"d 0 105 308 223 45 2 25 0 26.71 45.64
Jun. 4" 0 33 225 94 61 19 14 0 28.95 43.92
2" 0 0 140 67 12 28 67 154  29.28 5292
Jul 4" 0 0 93 13 19 34 88 218 28.33 54.34
2"d 0 0 26 22 88 115 100 474 29.35 53.28
AUD. 4" 0 0 19 28 94 157 113 281  29.81 55.82
2"d 0 0 104 85 223 257 238 223 28.85 51.85
Sept. 4" 0 0 82 82 134 135 101 190 28.15 49.93

Total 4416 5447 2615 1799 1384 1333 1318 5401
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the second week of June with a total number
of 254, 308 and 274, 223 insects/sample for E.
decipiens and E. decedens at mean Temp. of
28.15°C, 26.71°C with 42.29% and 45.64%
R.H. The third peak was recorded at the second
week of September with a total number of 62,
104 and 44,85 insects/ for E. decipiens and E.
decedens at mean Temp. of 24.75°C, 28.85°C
with 66.0% and 51.85% R.H. for the two
seasons, respectively. The first peak of C. chinai
recorded 154 and 216 insects/sample was
recorded at the fourth week of October at mean
temperature of 22.2°C, 24.45°C with 56.25%
and 66.0% R.H. for the two seasons,
respectively. While, the second peak of C.
chinai was noticed at the fourth week of June
with a total number of 61 insects/ samples at a
mean temperature of 28.95°C with 43.92% R.H.
for the second season (2013/2014). The third
peak of C. chinai was noticed at the second
week of September with a total number of 212,
223 insects/sample at temperature means of
24.75, 28.85°C with 66.0% and 51.85% R.H.
(Tables 4 and 5).

These results agree with the findings of
Baspinar and Uygun (1991), Hegab et al. (2003)
and Menegatti et al. (2008) who mentioned that
leafhopper insects have two peaks on citrus
trees.

Planthopper insects

Three common peaks of S. vibix and S.
furcifera population density were recorded on
mandarin trees for the two seasons. The first one
occurred at the fourth week of October with a
total number of 283 and193 and 177 and 145
insects/ sample at temperature means of 22.2°C,
24.45°C with 56.25% and 66.0% R.H. for the
two seasons, respectively. The second peak
occurred at the fourth week of March with a
total number of 28, 25 insects/ sample at mean
temperature of 20.04°C, with 43.97% R.H. during
the first season (2012/2013) and the peak of S.
vibix was recorded at the second week of April
with a total number of 30 at a mean temperature
of 20.28°C, with 47.0% R.H. at the season of
2013/2014 (Tables 4 and 5) and the second peak of
S. furcifera recorded at the fourth week of March
with a total number of 20 at mean temperature of
19.15°C with 53.22 R.H. The third peak was
recorded at the second week of September with a
total number of 225 and 257 and 226 and 238
insects/ sample at means temperature of 24.75°C,

28.85°C with 66.0% and 51.85% R.H. for the two
seasons, respectively.

Whitefly insects

Three common peaks of population density
were recorded for B. tabaci adult stage for the
two seasons on mandarin trees as shown in
Tables 4 and 5. The first one occurred at the
fourth week of November with a total number of
490 and 693 insects/sample at temperature
means of 16.35°C and 20.7°C with 62.0% and
68.0% R.H. for the two seasons, respectively.
The second peak was recorded at the second
week of April with a total number of 391 and
574 insects/ sample at temperature means of
21.29°C and 20.28°C with 46.58% and 47.0%
R.H.% for the two seasons, respectively. The
third peak was noticed at the second week of
August with a total number of 443 and 474
insects/ sample at temperature means of 27.4°C
and 29.35°C with 67.0% and 53.28% R.H.% for
the two seasons, successively.

These results are confirmed with the findings
of Chen and Wong (1998) and Hegab et al.
(2003) who mentioned that whitefly has three
peaks on citrus trees.

Guava trees
Aphid insects

The results in Tables 6 and 7 obviously
show that two peaks of A. gossypii population
density were recorded. The first one occurred at
the fourth week of August showing total
numbers of 701 and 651 insects/sample at
temperature means of 25.85°C, 29.4°C with
66.0% and 57.05% R.H. for the two seasons,
respectively. The second peak was recorded at
the fourth week of June with a total number of
689 and 689 insects/ samples at temperature
means of 28.19°C, 28.95 °C with 50.77% and
43.92% R.H.% for the two seasons, successively.

Leafhopper insects

The leafhopper species E. decipiens and E.
decedens were the most abundant species on
guava trees during 2012/2013 and 2013/2014
seasons, as clearly shown in Tables 6 and 7.
Three peaks were recorded. The first peak
occurred at the fourth week of October with a
total number of 116, 94 and 96, 104 insects/
sample at temperature means of 22.2°C, 24.45°C
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Table 6. Seasonal population fluctuations of aphid, leafhopper and whitefly insects infesting
guava trees in Diarb- Nigm District, Sharkia Governorate during 2012/2013 season

Date of Total number of insects Mean Mean
inspection — - . 0
(Biweekly) APhid insects Leafhopper insects Whitefly ~ Temp.°C  R.H. (%)

= : : 5

& = S 3

< M m @
Aug. 2™ 351 30 8 76 27.4 67.0
4t 701 34 13 63 25.85 66.0
Sept. 2™ 290 34 40 26 24.75 66.0
4t 117 51 52 37 24.15 66.0
Oct. 2™ 89 82 64 217 26 49.8
4t 53 116 96 327 22.2 56.25
Nov. 2™ 16 101 55 180 19.3 59.8
4t 0 59 14 149 16.35 62.0
Dec. 2™ 0 47 10 93 15.25 64.85
4t 0 31 6 69 14.6 64.1
Jan. 2™ 0 58 2 7 13.4 62.18
4t 0 28 3 9 16.65 45.66
Feb. 2™ 0 30 5 168 15.93 50.5
4t 0 24 5 83 14.85 53.0
Mar. 2™ 0 44 2 97 20.05 43.57
4t 0 79 5 112 20.04 43.97
Apr. 2™ 0 87 50 124 21.29 46.58
4t 0 132 103 228 20.59 43.8
May 2™ 0 107 55 176 25.93 45.22
4t 256 60 17 130 27.38 39.1
Jun. 2™ 477 51 10 75 28.15 42.29
4t 689 46 11 2 28.19 50.77
Jul. 2™ 526 46 6 0 27.44 59.57
4t 208 34 5 59 28.13 54.68

Total 3773 1411 637 2507
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Table 7. Seasonal population fluctuations of aphid, leafhopper and whitefly insects infesting
guava trees in Diarb- Nigm District, Sharkia Governorate during 2013/2014 season

Date of inspection Total number of insects Mean Mean
(Biweekly) Aphid Leafhopper Whitefly Temp-"C g, (%)
= @ @ _
= = 3 g
< M M @
Aug. 2" 372 11 6 48 29.29 53.72
4t 651 30 13 43 29.4 57.05
Sept. 2" 415 57 16 81 30.85 49.86
4 206 57 27 160 29.46 54.8
Oct. 2" 152 87 69 127 24.15 66.0
4t 114 94 104 420 24.45 66.0
Nov. 2" 37 74 62 210 23.8 67.0
4 10 48 26 101 20.7 68.0
Dec. 2" 0 34 12 61 18.8 66.0
4t 0 44 6 60 15.25 65.0
Jan. 2" 0 47 19 114 14.15 67.57
4 0 46 9 42 16.05 52.34
Feb. 2" 0 37 9 36 15.28 60.16
4 0 35 12 23 16.15 62.5
Mar. 2" 0 40 15 44 18.49 44.33
4t 0 64 20 55 19.15 53.22
Apr. 2" 0 95 62 230 20.28 47.0
4 0 140 98 273 24.12 45.8
May 2" 0 124 80 154 24.71 37.0
4t 208 88 63 82 26.02 42.8
Jun. 2" 526 78 50 72 26.71 45.64
4 689 42 12 16 28.95 43.92
Jul. 2" 477 53 28 65 29.28 52.92
4 256 34 22 157 28.33 54.34

Total 4113 1458 840 2674
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with 56.25%, 66.0% R.H. for the two seasons,
respectively. The second peak occurred at the
fourth of April with a total number of 132, 140
and 103, 98 insects/sample at temperature means
of 20.59°C, 24.12°C with 43.8%, 45.8% R.H. for
the two seasons, respectively The third peak of E.
decipiens was recorded at the second week of July
with a total number of 46.0, 53.0, insects/ sample
at temperature means of 27.44 °C, 29.28°C with
59.57%, 52.92% R.H. But, for E. decedens was
detected at the fourth week of June with a total
number of 11.0, insects/ sample at means of
28.19°C, 50.77 (2012/2013) and at temperature
the second week of July with a total number
28.0. insects/sample at a mean temperature of
29.28°C with 52.92% R.H. (2013/2014).

These results agree with the findings of El-
Serafi et al. (2004) and Menegatti et al. (2008)
who mentioned that aphid and leafhopper
insects have two peaks on guava trees.

Whitefly insect

Three common peaks of B. tabaci adults
population density were recorded (Tables 6 and
7). The first peak occurred at the fourth week of
October with a total number of 327 and 420
adults/sample at temperature means of 22.2°C,
24.45°C with 56.25% and 66.0% R.H. for the
two seasons, respectively. The second peak was
recorded at the second week of February with a
total number of 168 at temperature means of
15.93°C, 50.5% R.H. for 2012/2013 season and
the total number of 114 was recorded at the
second week of January at temperature means of
14.15°C 67.57% R.H. for 2013/ 2014 season.
The third peak occurred at the fourth week of
April with a total number of 228 and 273
adults/samples at temperature means of 20.59°C,
24.12°C with 43.8% and 45.8% R.H. for the
two seasons, respectively.

The obtained results are in agreement with
those obtained by El-Serafi et al. (2004), Sottoriva
et al. (2011) and Radonjic et al. (2014).

Effect of Mean Temperature and Relative
Humidity on The population Density of
Some Dominant Homopterous Insects
Infesting Citrus and Guava Trees

A. citricolla

The obtained results in Table 8 appear that
the correlation coefficient between population

density of A. citricolla and mean temperature
was notsignificant (r;= 0.209 and 0.176) in the
two seasons, respectively. Also, relative humidity
has insignificant effect on the population density
of the tested aphid (r, = 0.125 and 0.262) in the
two seasons, successively. The partial regression
between A. citricolla and mean temperature and
relative humidity were negative and insignificant
(b= 10.569 and 5.213) and (b, =4.108 and
2.071) in the two seasons, respectively.

A. gossypii

The obtained results appeared that the
correlation  coefficient between population
density of A. gossypii and mean temperature was
negative and significant (r;= -0.514 and -0.427)
in the two seasons, respectively (Table 5).
Wheareas, the effect of relative humidity was
positive and insignificant (r, = 0.215 and 0.202)
in the two season, successively. The partial
regression between A. gossypii population and
mean temperature and relative humidity was
negative and insignificant (b; = -6.309 and -
4.405) and (b,= 3.746 and 1.294) in the two
seasons, respectively.

E. decipiens

The correlation coefficient between population
density of E. decipiens and mean temperature
was positive and insignificant (r; = 0.333) in the
first season, while it was positive and highly
significant (r;= 0.525**) in the second season.
But the correlation coefficient between
population density and relative humidity was
negative and insignificant (r,= -0.302) during
2012/ 2013, while it was negative and highly
significant (r,= -0.560**) in the second season.
The partial regression coefficients between the
population of E. decipiens and mean temperature,
as well relative humidity were insignificant (b,
= 0.919 and 1.420), (b,= -1.175 and -0.939) in
the two seasons, consecutively.

E. decedens

The correlation coefficient between population
density of E. decedens and mean temperature was
positive and significant (r; =0.441* and 0.486%).
But in case of relative humidity they were
negative and highly significant (r,= -0.516** and
-0.574**) in the two seasons, respectively. The
partial regression coefficients between population
of E. decedens and mean temperature as well
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Table 8. Simple correlation coefficient(r), partial regression coefficient (b) and coefficient of
determination (CD) between some weather factors and the population density of some
homopterous insects infesting citrus and guava trees in Diarb-Nigm District, Sharkia

Governorate during 2012/2013 and 2013/2014 seasons

Insect Simple correlation coefficient Partial regression coefficient Total C.D.%

2012/2013 2013/2014 2012/2013 2013/2014 2012/ 2013/

r r r " by b, b, b, 2013 2014
A. citricolla 0.209 0.125 0.176 0.262 10569 4.108 5.213 2.071 0214 0.338
A. gossypii -0.514" 0.215 -0.427° 0.202 -6.309 3.746 -4.405 1.294 0276 0.183
E. decipiens 0.333 -0.302 0.525~ -0.560" 0.919 -1.175 1.420 -0.939 0.128 0.387
E. decedens 0.441" -0.516" 0.486" -0.574" 1.016 -1.682 1.052 -1.757 0.295 0.446
C. chinai 0.256 -0.038 0.567" -0.330 0.480 -0.100 0.990 0.357 0.038 0.323
S. vibix 0.455" -0.209 0.583"™ -0.454" 1.284 -0.838 -1.433 -0.692 0.212 0.370
S. furcifera 0.489° -0.222 0.538™ -0.527" 1.132 -0.727 1.217 -0.739 0.245 0.371
B. tabaci 0.040 -0.234 0142 -0479° 0100 -0.845 0426 -0.890 0.070 0.246

r; =Simple correlation coefficients for mean temperature, and r, for mean relative humidity.

b, = Partial regression for mean temperature, and b? for mean relative humidity.

r without stars indicates that the correlation coefficient is notsignificant at 0.05% level of probability.

r*with star indicates that the correlation coefficient is significant and with 2 stars (r**) indicates highly

significant correlation at 0.01% level of probability.

relative humidity were positive and negative (b; =
1.016 and 1.052), (b,= -1.682 and -1.757) in the
two seasons, respectively.

C. chinai

The correlation coefficient between population
density of C. chinae and mean temperature was
positive and insignificant (ry = 0.256) in the first
season, while in the second one it was positive
and highly significant whereas, those regarding,
(ry= 0.5671**) and relative humidity they were
negative and insignificant (r, = -0.038, -0.330)
for the two seasons. The partial regression
coefficients between population of C. chinae
and mean temperature as well relative humidity
were insignificant (b, = 0.480 and 0.990); (b,=
-0.100 and 0.357) in the two seasons,
successively.

S. vibix

The correlation coefficients between S. vibix
and mean temperature were positive significant
and highly  significant (r; = 0.455* and
0.583**) in the two seasons, successively. But,
those concerning the relationship between the
population of S. vibix and relative humidity
proved to be negative, insignificant and
significant (r,= -0.209 and -0.454*) during the
two seasons, respectively. The partial regression

coefficients between population of S. vibix and
mean temperature as well relative humidity were
significant (b; = 1.284 and -1.433) and (b,= -
0.838 and -0.692) in the two seasons, respectively.

S. furcifera

The correlation coefficient between S. furcifera
and mean temperature was positive significant and
highly significant (r, = 0.489* and 0.538**) in
the two seasons, while those in respect to
coefficient, relative humidity they were negative
insignificant and highly significant (r,= -0.222
and -0.527**) in the two seasons, respectively.
The partial regression coefficients between
population of S. furcifera and mean temperature
as well relative humidity were significant (b, =
1.132, 1.217) and (b, = -0.727, -0.739) in the
two seasons, respectively.

B. tabaci

Insignificant and significant correlation
coefficients were found between adult stage
population of B. tabaci and mean temperature as
well relative humidity showing (r; = 0.040 and
0.142) and (r,= -0.234 and -0.479%*) in the two
seasons, respectively. The partial regression
between the population of adult stage and mean
temperature as well relative humidity was
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insignificant (b, = 0.100 and 0.426) and (b, = -
0.845 and -0.890) in two seasons, respectively.
Data in Table 8 show that r,, both correlation
coefficient and coefficient of determinatnation
greatly influenced by the two aforementioned
meteorological ~ factors which played a
conspicuous role in detecting the activity of
these insectpests during the aforementioned
investigated seasons.

Parh (1986) and Raupach et al. (2002)
explained that the temperature and relative
humidity affect the insects population density
under study on citrus and guava trees.

Effect of Chemical Contents of Citrus
trees (Navel orange and Mandarin) and
Guava trees on the Population Density of
Some Homopterous Insects

Total proteins (%)

Statistical analysis of the results presented in
Table 9 show that proteins percentage was high
significantly correlated with the total number of
insects. The obtained results revealed a positive
relationship between total protein contents and
the insect population density infestations. In
case of aphids, the total number of insects was
11381 on navel orange with protein content of
17.65%, this number decreased to 5893and 4113
insects/sample by decreasing the total protein to
13.79% and 8.45% in mandarin and guava trees,
respectively.

Concerning leafhoppers, the highest total
number of leafhoppers / sample was 8294 on
navel orange with the highest percentage of
17.65 proteins content. followed by 5798 and
2251 leafhoppers in mandarin and guava trees
with the total proteins of 13.79% and 8.45%,
respectively. The total number of planthoppers
on navel orange trees was 3708 insects/sample
with 17.65% and decreased to 2651 insects/
sample by decreasing total proteins to 13.79%
on mandarin trees.

With regard to the total number of whitefly
adults (B. tabaci), the highest number was
recorded on navel orange that had the highest
percentage of protein content and the lowest
one on guava trees that had the lowest protein
content.

Carbohydrates (%)

Statistical analysis of Table 9 show that the
effect of carbohydrates percentage was highly
significant with the total number of insects. The
data presented in Table 9 show that there were
positive relationship between carbohydrates (%)
in different citrus and guava trees and insect
population density. The highest total number of
the tested insects; aphids, leafhoppers, planthoppers
and whitefly were 11381, 8294, 3708 and 6431
respectively on navel orange that had the highest
percentage of carbohydrates, followed by
mandarin and guava trees that had the relatively
low percentage of carbohydrates.

pH. value

Statistical analysis of Table 9 show that pH
value had significant influence on the total
number of insects. In respect to the population
density of the investigated insects (aphids,
leafhoppers, planthoppers and whitefly) it is
obvious that insect numbers are decreasing by
increasing the pH values on the tested trees. The
highest total number of these insects 11381,
8294, 3708 and 6431 were observed on navel
orange wherein the lowest pH value (4.216) was
found. The highest pH value (4.483) was
recorded in guava trees that infested by the
lowest total numbers of insects.

Total phenols

Statistical analysis of Table 9 show that the
impact of total phenols content was highly
significant on the total number of insects. The
obtained results revealed reverse relationship
between total phenols and insects population
density on citrus and guava trees. The total
number of aphid insects / sample was 11381on
navel orange containing low content 367.357 mg
of total phenols. This number decreased to 5893
insects/sample by increasing the total phenols to
434.513 mg total phenols on mandarin and to
4113 insects/sample by increasing the total
phenols to 461.686 mg on guava trees

Tannins

Statistical analysis of the results arranged in
Table 9 show that tannins content had highly
significant effect on the total number of insects.
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Table 9. Effect of total proteins, carbohydrates, pH values, total phenols, tannins and phenols
oxidize of navel orange, mandarin and guava trees on the population density of certain

homopterous insects

Fruit tree

o o @ 2 g = @ 3 >

s £ 8 S =22 = s § 2 2 =

—_— o < = c = ~— = += <

° 8 P =2 - a
Navel orange  17.65 45.293 4216 367.357 180.103 5.263 11381 8294 3708 6431
Mandarin 13.79 43.957 4.333 434.513 186.417 5.3867 5893 5798 2651 5401
Guava 8.45 40.35 4483 461.686 194.593 8.223 4113 2251 - 2674
F. 53.14. ** 40.03** 42.32* 23.23** 50.53* 66.61** 33.35** 57.58** 26.46** 97.58**

Respecting the relationship between tannins and
insect numbers in citrus and guava trees, there
was reverse relationship between insect numbers
(aphids, leafhoppers, planthoppers and whitefly)
and the level of tannins in the trees. Whereas,
the lowest level of tannins in navel orange
showed the highest total number of insects and
reversing relationship was observed in guava
trees.

Phenols oxidize

Statistical analysis of Table 9 show that the
influence of total phenol oxidize was highly
significant on the total number of insects. It is
clear from the obtained results that there was
reverse relationship between insect population
densities and phenols oxidize content in citrus
and guava trees. The lowest phenols oxidize
(5.263 ml) caused the highest total number of
aphids, leafhoppers, planthoppers and whitefly
in navel orange and the highest content (8.223)
indicated the lowest total number of insects in
guava trees.

These results are in agreement with the
finding of Abd-Elsamad (1999) and Hegab, Ola
(2001) who found that there were positive
correlations between total  protein content,
carbohydrates content and the population
density of homopterous insects on wheat
cultivares. Hashem (2005) showed that the
concentration of total carbohydrates vegetable
plants variety (more susceptible variety) was
lower than in vegetable plants variety (least
susceptible variety). Also, Hashem et al. (2011)
recorded that chemical contents of broccoli

plants affected the population density of
homopterous insects.

Generally, chemical analysis revealed that
total proteins, carbohydrates, pH and total
phenols were significantly varied in different
trees (2013/2014) season as shown in Table 9.
The obtained results indicated markedly
relationship between these chemical elements
and the aforementioned insects population
density for the three tested fruit.
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