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Abstract

In recent years, cultivation of the medicinal and aromatic plants
in sothern Egypt has noticeably increased. These plants are infested
with several pests, of which aphids are considered to be the most seri-
ous pests and caused serious reduction in the annual yield.

The aim of the present study is to survey aphids infestation on
Fennel, Foeniculum vulgare L., Valerian, Valeriana officinalis, Nigella, Nige/-
la sativa L. and roselle, Hibiscus sabdariffa plants.

Also, seasonal variations of temperature and humidity on aphids
fluctuations were also studied. The results revealed that the previous
plants were infested during vegetative stage with aphids; valerian and
nigella plants with Myzus persicae Sulzer, while Fennel and Roselle plants
with Brevicoryne brassicae L. and Aphis gossypii Glover, respectively.
Fennel plants were also attacked during the flowering and fruiting stage
by Hyadaphis coriandri Das.

Statistical analysis showed that temperature had negative effect
on the population density of M.persicae and A.gossypii, while humidity
had a positive effect. On the other hand, temperature was positively
correlated with the population density of H.coriandri and B.brassicae,
while relative humidity was negatively correlated.

INTRODUCTION

Apids are one of the most serious pests in the world infesting agronomic hor-
ticultural and ornamental plants. Several authors studied these different plants; e.g.
gaving notes on the Aphididae of Egypt, Hall (1926) mentioned that Hyalopterus ob-
scurus was a common species on fennel plants in the spring and M.persicae was also
one of the commonest species that caused serious damage to certain ornamental
plants. Habib and El-Kady (1961) revealed that Hyadaphis corniadri Das was firstly
recorded in Egypt on fennel under the name H.obscurus. Dawood (1971) found that
ornamental plants were attacked by many species of aphids including A.gossypii Glo-
ver, Aphis craccivora Koch and M.persicae. Sengonca and Klingauf (1973) observed
that B.brassicae L. increased in number when the temperature raised from 8°C to
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329C. Rizk et al. (1975) reported that the population density of A.gosspyii increased
from June to July, then decreased in August during the cotton growing season. Also,
Mesbah et al. (1983) surveyed insects, mites and landsnails at Alexandria. Seedling
stage of Roselle was infested with the two homopterous pests, A.gossypii and Bemi-
sia tabaci Genn., that attacked the foliage. Ahmed (1990) stated that in 1987 sea-
son, roselle plants were infested with A.gossypii from the fourth week of June and
the population increased to reach its peak in August.

The present study was carried out to survey the different aphid species in-
festing some medical and aromatic plants as well as tracing its seasonal populations
for the two successive years.

MATERIALS AND METHODS

Four medicinal plants namely, Fennel (Foeniculum vulgare L.), Valerian
(Valeriana officinalis), Nigella (Nigella sativa L.) and Roselle (Hibiscus sabdariffa)
were cultivated at the Experimental Farm of the biological research station of the
National Organization for Drug control and research, Giza, for two successive
years, 1990 and 1991. The experimental design was completely randomized block,
replicated three times. The plot size was 1/100 feddan. All regular agricultural
practices were performed and no insecticides were applied. Samples of 10 leaves
each were collected from 10 plants were taken weekly at random from each plot as
soon as the newest vegetative growth appeared, the total number of aphids on 30
leaves together were taken as an indication of the population size of aphids at a giv-
en date from every tested medicinal plants. Through the flowering and fruiting stag-
es one flower and one fruit sample were taken randomly from 30 selected plants.

Daily mean temperature and relative humidity throughout the experimental
periods were obtained from ARC, Giza Station and their weekly means were calcu-
lated. Data obtained were subjected to regular statistical analysis and mean compar-
ison were carried out using LSD at 5%.

RESULTS AND DISCUSSION
1. Survey

Survey studies on aphids infesting the four tested medicinal and aromatic
plants in Giza for two years proved the following:
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a. Fennel, Foeniculum vulgare L.

Fennel was infested with the cabbage aphid, Brevicoryne brassicae L. which
was observed between the main stem and base of the compound leaf during the ve-
getative stage. In the flowering and fruiting stages, the plants were infested with
Hyadaphis coriandri Das. These results agreed with the finding of Dawood (1971),
who reported that ornamental plants had been attacked by many species of aphids in-
cluding A.gossypii Glover and M.persciae Sulzer.

b. Valerian, Valeriana officinalis

M.persicae was found to infest the plants during the vegetative stage while no
infestation took place by this aphid during flowering and fruiting stages.

c. Nigella, Nigella sativa L.

During the vegetative stage, the plants were found to harbour few Myzus per-
sicae alatae forms, but without being damaged to the plants. The alatae forms were
able to reproduce, but the new born nymphs apparently died few days later. Thus, no
colonies of this species were observed on the plants throughout the experimental
seasons.

d. Roselle, Hibiscus sabdariffa

Aphis gossypii Glover was found during the plant vegetative stage. It attacked
the lower surface feeding along the midrib of the infested leaves.

2. Seasonal fluctuation of aphids
a. On Fennel
i. Brevicoryne brassicae L.

Table 1 showed the weekly mean nubmers of B.brassicae infesting the fennel
plants and the corresponding weekly mean of temperature and relative humidity dur-
ing 1990 and 1991 seasons. The annual mean numbers were 5.7 and 6.0 insects per
leaf during 1990 and 1991, respectively, with no significant difference between the
two years. The weekly mean number reached its peak (11.4 insects/leaf) in the
third week of April 1990, and on the first week of May in 1991 (10.2 insects/leaf).

Statistical analysis, Tabe 1 showed that temperature had positive effect on
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the population density of this species, while the relative humidity exhibited a nega-
tive effect. It is worth to state that, no investigators before, mentioned presence of
aphids on fennel during vegetative stage. Lamb and Lawe (1961) indicated that
B.brassicae occurred in late summer and spring in New Zealand and severe infesta-
tion happened when the weather was warm and dry. In 1973, Sengonce and Klingauf
observed that the activity of this aphid species increased when the temperature
raised from 8°C to 32°C. Weires and Chiang (1973) found that B.brassicae occurred
in low levels from late August until harvest of the cabbage plants in Minnesota.

Table 1. Weekly mean number of Brevicoryne brassicae L. infesting vegetative stage
of fennel (Foeniculum vulgare) and the corresponding weekly mean of tem-
perature (°C) and relative humidity during 1990 and 1991 seasons.

Mean riumber Temperature Relative humidily
of insecis/ieal (°C) (%)
Month Week
1990 16391 Average 1990 1991 1950 1881
February ool 1.000 1033 1.017 15.5 166 52 57
34 1.461 1367 1.417 155 168 52 56
41 4.233 6.567 5.600 13.9 16.8 64 56
Moarch 1 5.033 G567 7.060 159 15.9 61 S8
2 6.300 3.100 4.700 18.0 20.6 63 58
34 6.567 5 €00 6.233 18.6 201 59 52
4" 9300 7400 8350 121 21.0 61 65
April 17t 7.737 7.883 20.2 210 50 50
27 7.400 7417 220 214 50 48
3 11.400 9.387 22.1 220 51 50
4n 9.500 9.133 23.4 222 52 49
May 1 7.933 9.050 209 246 51 50
2 4.400 5.467 246 249 48 45
3 2.367 3.233 260 273 48 43
4 1.567 2.483 271 243 43 43
Average 5.749 3
Meaa lemperature *C and reialive humidity recorded above are one week eariier.
LSO 0.05 0.01 RH Temp
Year NS NS Caorrelation (r*) -0 053 0242
Inspoction date 15112 2013 Regression (b) -0.627 0.191
Year x Inspeclion date 1.710 2.847

ii. Hyadaphis coriandri Das.

This species infested fennel plants during the flowering and fruiting stages
during 1990 and 1991 seasons from the first week of January to the third week of
May, then vanished completely in the fourth week of May.

The relationship' between both the weekly mean temperature and relative hu-
midity and the population density are shown in Table 2. The results revealed that
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there was no significant difference between the two years 1990 and 1991. The
mean numbers of aphids were 54.8 and 50.3 insects per plant during 1990 and
1991, respectively. During 1990, the population density reached its peak in the fou-
rth week of April (136.3 insects per leaf), while in 1991 season the peak was
reached in the fifth week of March, (126.667 insects per leaf). Afterwards, the
population declined and completely disappeared in the fourth week of May.

The results obtained for the simple correlation and regression between weekly
mean temperature and relative humidity and population density, Table 2, revealed
that temperature had a positive effect while relative humidity had a negative effect.

Table 2. Weekly mean number of Hyadaphis coriandri Das infesting vegetative stage
of fennel (Foeniculum vulgare) and the corresponding weekly mean of tem-
perature and relative humidity during 1990 and 1991 seasons.

Mean number Temperature Relative humidity
of insects/{eaf (°c) (%)
Month Week
1990 1991  Average 1990 1991 1990 1991
January 12 1900 1.800 1.850 14.5 15.0 68 68
2 18.000 13.467 15733 144 145 67 72
¥ 22,667 21.600 22133 12.7 13.2 74 72
40 21.200 15067 18.133 12.8 12.0 69 66
February 18 10800 11.333  11.067 12.9 122 70 67
2 9.867 17.067 13.467 13.1 16.6 71 57
Y 20933 21.200 21067 155 168 52 56
4" 29733 22800 26.267 155 168 52 56
March 12 41200 21733 31467 139 159 64 58
o 44933 42400 43667 165 206 61 53
g 104667 96.833 100.750 160 20.1 63 S3
4" 106.333 103.200 104.767 €5 21.0 59 65
o 96.633 126667 111.650 101 210 61 50
April i 77.867 74667 76267 20.2 21.1 50 48
2% 75733  G67.067 71.400 2.0 220 S0 S0
3¢ 101.933 102367 102 150 221 222 51 49
4% 136.333  95.167 115750 2.4 246 52 50
May i 107.200 81.467 94333 209 249 51 45
M 43.600 50.400 47000 246 273 48 a3
3% 24400 20267 2223 26.0 26.0 48 46
Average 54.767 50.328
Mean temperature *C and relative humidily recorded above are one woek earlier,
LSD 0.05 0.01 RH. Temp
Year SN NS Correlalion (%) -0.567 0.569
Inspection dale 7.497 9.945 Regression (b) -2.149 5.087
Year x Inspeclion date 10.600 14.07 E

b. On Valerian
Myzus persicae Sulzer

The results revealed that no significant difference between the seasonal num-



200 EL-KORDY, M.W. et al.

ber of M.persicae during the two seasons. The mean numbers of aphids reached its
maximum in the fifth week of January, being 10.6 and 8.2 insects per leaf during
1990 and 1991, respectively, Table 3. Table 3 indicated that temperature was neg-
atively correlated with the population density, while relative humidity had a posi-
tive effect.

Table 3. Weekly mean number of Myzus Sulzer infesting vegetative (Valeriana offi-
cinalis) and the corresponding weekly mean of temperature (°C) and rela-
tive humidity during 1990 and 1991 seasons.

Mean number Temperature Relative humidily
of insects/leaf °C) (%)
Month Week
1990 1891 Average 1990 1991 1890 1991
January 1# 1967 2667 2317 145 150 68 68
2 3300 3800 3550 144 145 64 72
3:: 5333 4433 4883 127 132 74 72
4 1733 4000 2867 128 12 69 66
st 10.6C0  8.167 9383 129 122 70 67
February " 2.967 3.200 3.083 124 166 7 57
o 1133 1200 1167 153 168 52 56
3 1.900 1.833 1.867 165 16.8 52 56
4" 0900 0857 0883 139 15.9 64 53
Ma-ch i 1.067 1133 1.100 16.6 206 61 58
b 0867 0037 0867 160 201 63 53
3 1.567 1.167 1.367 , 1035 210 59 65
4" 1767 0933  1.350 19 21.0 61 50
April bl 0333 0867 0600 K 211 50 48
Pl 0267 0733 0500 223 220 50 50
Average 2.380 2,931
Mean temperaiure *C and relalive humidity recorded above are one week earlier.
LSD 0.05 0.01 R.H. Temp
Year N NS Correlation (1) 0.614 -0.626
inspection dale 1.324 Regression (b) 0.178 -4.710
Year x Inspection date NS

c. On Nigella

Nigella plants were found to be infested with Myzus persicae Sulzer during
1990 and 1991 seasons but no colonies were observed on the plants.

d. On Roselle

A.gossypii Glover, was the only aphid species that infested roselle plants dur-
ing the vegetative stage. The aphids started to attack the leaves in the first week of
May and vanished in the third week of November for the two seasons, 1990 and
1991.
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These results are in agreement with the finding of El-Sayed (1966), who re-
ported that, A.gossypii attacked cotton during the first week of April until July and
the population disappeared completely in late November. The same results were ob-
tained by Hassanein et al. (1971) and Rizk et al. (1975) who found that, A.gossypii
rose in number from June to July when fell in August during the cotton growing sea-
son.Also, their results agree with the findings of Ahmed (1990), who mentioned that
A.gossypii appeared on roselle in the fourth week of June and reached its peak dur-
ing August.

Data in Table 4, showed that aphid population were nearly similar in both
1990 and 1991 seasons. Accumulative averages were 93.9 and 85.6 individuals per
leaf during the two years, respectively. The weekly mean numbers reached its peak
in the last week of October for both 1990 and 1991 seasons; (451.6 and 353.9 in-
sects per leaf, respectively). Temperature had a negative effect on the population
density while relative humidity had a positive one with the population density. This
means that this aphid preferred low temperature and high humidity, thus became
more abundant in autumn, Table 4.

In general, the statistical analysis of former results revealed that population
density of both species M.persicae and A.gossypii were negatively correlated with
temperature, while was positively with relative humidity. This means that these
two species need low temperature and high relative humidity for population in-
crease. On the other hand, the population of H.coriader and B.brassicae were nega-
tively affeceted with temperature and positively affected with relative humidity.
Thus, they prefered high temperature and low relative humidity for the increase of
populations.
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Table 4. Weekly mean number of Aphis gossypii Glover infesting vegetative stage of
Roselle (Hibiscus sabdariffa) and the corresponding weekly mean of tem-
perature and relative humidity during 1990 and 1991 seasons.

Mean number Temperalure Relative hunudity
of insecls/leaf °C) (%)
Month Week
1990 1991 Average 1990 1991 1990 1991
May 1 5700 3633  4.667 209 249 51 45
p il 9.667 18033 13650 246 243 48 a3
< 29.700 31.967 30.833 26.0 26.0 48 a5
4n 36100 20833 28407 . 271 227 48 51
sM 20333 33300 26.817 26.0 27.9 49 a8
June i 38700 3757 38.183 256 276 50 45
2 103.733 104.000 103.867 27.1 51 54
< b 103.400 105.200 107650 276 56 55
4" 40.77 48,757  43.767 27.0 56 59
July 1% 20.467 23.167 26.0 55 62
it 26.167 27.517 26.2 61 62
3% 32067 32.467 27.0 63 61
4" 243.633 239.950 28.3 62 60
august 1% 111.733 115.167 285 60 6o
™ £0.033 76.333 288 62 61
34 57.000 60.650 28.0 60 59
4 80.367 71.883 279 80 58
o 5.500 4.367 27.3 61 58
September 1" 5.900 6.183 26.0 62 59
2 5.500 4.400 259 61 58
ar 2.900 3.000 266 57 61
4" 65.900 55933 61.417 258 64 61
October 18 121.833 90133 105983 249 63 62
2= 142.467 105867 124.667 248 63 58
39 371.233 276.033 323.633 241 63 64
4" 407.867 323.000 365433 242 60 59
ghe 451.600 353.967 402.783 20.0 59 61
Novemboer 1% 72.933 159.133 116033 1987 . 66 62
2 285670 55000 42.283 18.70 74 69
Average 93.902 85575
Mean temperatuse “C and relative humidity :ccorded above are one week carlier.
LSD 0.05 0.01 RH. Temp
Year 5.187 NS Correlation (%) 0.270 -0.248
Inspection dale 11.67 15.43 Regression (b) 4876 -10.654

Year x Inspaclion date 16.50 212
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