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ABSTRACT

The present study was carried out at El-Zohreya garden, Cairo, governorate,
Egypt, during two successive years (2003 & 2004) to determine the population
fluctuation of Tumnip Aphid, Lipaphis erysimi Kalt {(Aphididagc:Homoptera} and it's
associated predators, on Floss flower, Ageratum houstonianum Mill. (Family :
Asteraceae). Obtained results showed that the ra‘s of infestation of Ageratum plants
by Lipaphis erysimi during season 2003 was increased gradually from the mid. of
January till the first of ‘March (whereas, recorded 24.53 aphid/leaf), then decreased
rapidly until the end of spring. In season 2004, aphids population was increased and
fluctuated from the beginning of February till the end of the second decade of April,
then decreased rapidly until the end of spring. Statistical analysis of data cleared that,
there were significant correlation between Lipaphis erysimi population and each of
maximum and minimum temperature in addition to predatory insect during the two
successive scasons on both Ieaves and flowers of the host plant. Concerning insect
predators  which found associated with aphid species were Coccinella
undecimpunctata L., Chrysoperla carmea steph,  Syrphus corollae F., and
Aphidoletes sp.

INTRODUCTION

Floss flower, Ageratum houstonianum Mill. (Family; Asteraceae) is one of
winter anmual ornamental piants. It can be used for edging or in containers, The taller
cultivars may be used as cut flowers. Other uses are in rock gardens or as a winter
house plant Family Asteraceae has been countered to be one of the biggest botanical
families which contain natural products. These products are now being considered as
promising alternatives to the arsenal of synthetic compounds currently available
(Dayan et al., 1999). Ageratum spp. is an annual herbaceous plant and it has a history
of the traditional medicine (Ming 1999). Bioactivity of plant extract has been reported
against bacteria and insects (Durodola 1977). Insecticidal activity was exclusively
studies against larvae of a broad range of insects (Sujatha ef a/,1988). Early studies
on this plant has focused on'its anti-juvenile hormone action on insects {Saxena ef al.,
1992). A wide range of chemical compounds including alkaloids, flavonoids,
chromenes, benzoflurans and terpenoids have been isolated from Ageratum
conyzoides. Extracts and metabolites from this plant possess pharmacological and
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insecticidal activities (Okunoda 2002). 4. houstorianum accumulates the biologically
active chromenes precocene I and II. The largest amounts of prococenes in flowering
plants was detected in leaves, followed by flowering heads, while the stems and roots
accumulate only the minor concentration (Siebertz ef a/, 1990). The crude hexane
extract from Ageratum conyzoids was active against housefly (Musca domestica)
larvae (Gonzalez et al, 1991 a). The essential oil of Ageratum species was also
studied by (Wandji et al., 1996, Suresh ef al,, 1996, Chalchat ef al,, 1997 and Sharma
& Sharma 2001). 4. houstonianum is infesting with various insect pests during it's
growing season (from plantation to harvest), aphids are among them. The most
important ones are Aphis gossypii, Aphis craccivora, Myzus persicae (Aphididae :
Homoptera). This group of insects causes in certain cases qualitative and quantitative
yield loss. Nymphs and adults suck sap from leaves, stem, flowers and pods resulting
in poor pod formation and reduced vil content in grains. Aphids feed on their hosts
sap. Large colonies of it can cause deformed to plants and the leaves curled, shriveled
and yellowed (Metcalf, 1962). Turnip or mustard aphid, Lipaphis erysimi Kalt attacks
several plants as Lantana camara, Azadirachta indica, Cassia fistula, Ageratum
convioidea, [pomoea carnea and Thevetia neriifolia (Pandey et al., 1987). Description
of L. erysimi: Wingless aphid females are yellowish green, gray green or olive green
with a white waxy bloom covering the body. The winged females have a dusky green
abdomen with dark lateral stripes separating the body segments and dusky wing veins
(Blackiman and Eastop, 1984),

The present study concerned with the population fluctuation of L. erysimi
and its associated predators on A. houstonianum. The relationship between aphid
population and each of associated predators and prevailing weather factors.

MATERIALS AND METHODS

Population of L. erysimi were monitored on 4. houstonianum at El-Zohreya
garden located at Cairo governorate from January 2003 to June 2004. The
experimental area received all the usual agricultural practices except any pest control
measures,

Estimating of Turnip aphid, L. erysimi began as soon as the plants appeared
above the ground and continued until the end of spring. Sampling of fifieen leaves and
15 flowers (when present) were selected at random from each ploi. Each plot size was
about 24 m’ and replicated three times two inspections were carried out per week.
Collected samples were transferred in polyethylene bags to the Iaboratory for sorting,
identification and counting for the aphids and associated predators which were
directly counted on plants.

Data of weather factors; temperature and refative humidity and wind
velocity were obtained from the Meteorological Station, Agric. Research Center,
located at Giza. This station is located 3 Km from the study area. These factors were
calculated for a week earlier before inspection time. Simple correlation and partial
regression were used to elucidate the effect of these factors on the aphid’s population
and 1is associated predators. Statistical analysis was conducted using Proc Reg. and
ANOVA in SAS (SAS Institute, 1988).
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RESULTS AND DISCUSSION

Seasonal fluctuation of L. erysini.:

Data presented in Tables (1 & 2) show the mean number of L. erysimi
{(petfieaf orfflowen) of A. houstonianum during the two seasons of 2003 and 2004
(with relation of some biotic and abiotic factors). Four predators associated with L.
erysimi were collected during the investigation period. These predators were:
Coccinella undecimpunctata L., (Coleoptera ; Coccinellidae) Chrysoperla carnea
Steph. (Neuroptera : Chrysopidag), Syrphus corollae F, (Diptrera : Syrphidae) and
Aphidoletes  sp. (Diptera . Cecidomyiidae) whereas, Aphidoletes sp. and C.
undecimpunctata were the most abundant speies.

Omn feaves:

During the first season (2003), the mustard aphid began to attack A.
houstonianum on 18 Jan., with average number of 1.8 aphids/leaf. Infestation ended
on 24™ May, with average number of 0.46 aphids/leaf. The population fluctuated and
reached the highest peak on first Mar., with average number of 24.53 aphids/leaf, at
maximum temp., minimum temp., relative humidity, and wind velocity averages of
19.73°C, 8.83°C, 54, 86% and 1.04 m/sec, respectively. Correspondmg Predator’s
began to appear at 5th Feb. (0.13 predator/leaf) and reached its maximum 5.53
predators/leaf on 16™ April (Table, 1). _

Data obtained in the second season (2004) revealed that individuals of L.
erysimi began to attack its host plant from 10” Feb., with average number of 2.5
aphids/leaf. Infestation ended by June. 12, 2004 with average number of 0.4
aphids/leaf. The population increased gradually to reach its peak on April 13, with
average number of 16.27 aphids/leaf. At the same time number of predators was 4.8
predators/leaf, when maximum temp., minimum temp., relative humidity and wind
velocity were 29°C, 15°C, 51.3% (R.H) & 1.3 mv/sec, respectively (Table, 2).

Generally, it could be concluded that infestation by L. erysimi on A
houstonicnum leaves was higher in 2003, season than in 2004, with average number
of 9.36 aphids/leaf during 2003 season and 7.23 aphids /leaf during 2004.

On flowers:

During the first season, 2003 the aphid infestation on flowers began at st
Mar,, with average number of 3.87aphids/ flower. Aphid population declined
throughout the following 10 days, suddenly it increased io reach its peak (4.2
aphids/flower) on 15" Mar. when maximum temp., minimum temperatures, relative
humidity, and wind velocity were 23.27, 12.33°C, 47.24% & 0.99 m/sec, respectively.
Then the population fluctuated between increase and decrease until the end of the
season, 24™ May. Number of Predators at this time was 0.9 predators/flower (Table,

1).

During the second season 2004, this pest began to appear on A.
houstonianum plants at the end of March with average number of 3.0 aphids/ flower.
The infestation ended on 12™ June, with average number of 0.2 aphids/ flower. The
population fluctuated and reached the highest peak on May 11, 2003 with average
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number of 4.17 aphids/flower, when maximum temp., minimum temperature, relative
humidity, and wind velocity were 34.8°C, 21.6°C, 34.8% &1.0 m/sec, respectively.
Predator’s count at peak time of aphids was 1.67 predators/flower (Table, 2).

In contrast io infestation on Ieaves, it is noticed that the infestation on
flowers was higher in 2004 season than in 2003 with average pumber of 2.37 aphids/
flower during 2004 season and 1.90 aphids/flower during 2003. Discussing the
foregoing results, it could be reported that these results agreed with those obtained by
Prasad (2003) who stated that, the number of aphids at peak and the time of reaching
peak also differed in different years.

Aphid population in relation te some biotic and abiotic factors:

Results of statistical analysis of L. erysimi population fluctuations in relation
to some biotic and abictic factors are presented in (Table, 3). These factors were
maximun, minimm femperatures, relative humidity, wind velocity (as abiotic
factors) and insect predators (as biotic one).

On leaves:

Correlation between maximuin temperature and population of aphids in the
1% season, was negative significant (= - 0.551, p = 0.0004), while in the 2* season it
had a non-significant negative relationship (r = 0.172, p = 0.316). In case of partial
regression, it was insignificani negative in the 1% season, (b =-0.756, p =0.150), while
in the 2™ season it was insignificantly positive (b = 0.039, p = 0.828). Regarding the
relation between minimum temperahire and population, it was significantly negative
in the two years (r = - 0.565, p = 0.0003, and r = - 0.324, p = 0.054, respectively). In
case of partial regression, it was insignificant negative in the first season (b = - 0.969,
p = 0.187), while it was significantly negative (b= -0.493, p = 0.046) in the second
one. Regarding the .~1.ic: between relative humidity and observed population
fluctuation in the 1 season, it was insignificant positive (r= 0,220, p= 0.191). This
relation was insignificantly negative (= -0.011, p= 0.951) in the 2™ year. However,
partial regression was significaptly negative (b = - 0,384, p = 0.058) in the first
season, while, it was insignificantly negative (b = - 0.100, p = 0.102) in the 2™ season,
relation between wind veloc:ty and aphid population in the 1% scason was
insignificantly positive (r = 0.058, p = 0.563), while in the 2™ season, it was non-
significant and ncgative relaticnship (r = -0.232, p = 0,173). In case of partial
regression, it was insignificant negative in the 1% season, (b = -1.761, p = 0.714),
while m the 2™ season, it was insignificantly positive (b = 0.272, p = 0.887). Results
also, proved that the refation betwecn predators activity and aphid population was
insignificant and negative in the 1% season, (= -0.132, p = 0.436), while, it was
signfficantly positive relationship (r = 0.8%1, p= 0.0001) in the 2™ season. Partial
regression was insignificant and negative (b= -1.087, p = 0.062) in the first season,
while, it was significantly positive with (b = 2.320, p = 0.0001) in the 2™ season. The
combined effect (E.V %) of the five mentioned factors was 73% and 96 % during the
two seasons, respectively.

On flowers:
Correlation between maximum temperature and population of aphid in the
1* season, was significant and negative (r = -0.657, p = 0.001), while, it was a non-
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significantly negative relationship (r = <0.124, p = 0.582) in the 2™ season. Partial
regression was insignificant negative value in the two years (b = -0.102, P=0355 &
b = -0.082, P = 0.549) respectively. The relation between minimum temperature and
aphid population, was significantly negative during the two years (r = -0.565, p =
0.000 & r = 0.324, p-= 0.054). Also, partial regression was insignificant negative -
during the two years (b= 0.108, p= 0.480 & b = -0.036, p = 0.840, respectively).

Regarding the relation between relative humidity and aphid population fluctuations, it
was insignificantly positive in the 1* and 2™ season (r = 0.220, p= 0.191, & r=0.054,

p = 0.951, respectively). Partial regression, was insignificantly negative (b =-0.044, p
=0.29) mthe first season, while, it was significantly negative (b= -0.114, p= 0.020)
in the 2™ season. Relation between wind velocity and aphid population in the *
season, was insignificant positive (== 0.098, p = 0.563), while in the 2™ season, it had
a non-significantly negative relationship (r= 40.232, p= 0.173). Partial regression was
insignificantly positive during the two years (b = 0.807, P = 0.433, 1" season & b =
0.289, P =0.842, in 2™ scason). Results also, indicate that the relation between
number of predators and aphid population, it was insignificant and posmvc in the both
years (r = 0.216, P =0.311, in 1* season & r=0.285, P =0.198, in 2™ season). Partial
regression, wasmmgmﬁmntpo&trvedmmgthetwoywrs(b 0.078,P=0.511,in 1%
season & b = 0.089, P = 0.636, in 2 season). The combined effect (E.V %) of the
ﬁvetestedfactorswasSO%ml"s&sonand%%mthe2“done In this respect,
Parsad (2003) found that, weather factors like maximum & minimum temperature and
relative humidity were also recorded to find out their impact on this aphid population.
Increasing of temperature and RH% caused insignificant increasing of aphids
population. Liu and Meng (2000) studied the development period from birth to adult
of the turnip aphid, Lipaphis erysimi, at 14 constant, 15 alternating and 15 naturat
temperature regimes to determine the aphid development under a wide range of
nahira] conditions. Atwal and Sethi (1963) studied the population dynamics of the
aphid Lipaphis erysimi, and predacious beetle Coccinella septempunctata L. Their
results was relatively agree with our results, Coceinella is not only important factor
concerned in the ultimate decline to the population of Lipaphis.

Generally, there are negative and significant correlation between max. and
min. temperature and population density of this pest during the first season (2003},
while the associated predators gave positive and highly significant correlation with the
population of aphids only on plant leaves during the second season (2004). This in
means that max. and min. temperature were above the optimal range and the predators
were below the optimal range of population activity. The other factors gave
insignificant correlation with the population of aphids, that means, these factors were
within the optimal range of population activity of the insect, Table (3). The combined
effect of all factors was 73.3 and 96.7% on leaves and 49.8 and 36.3 on flowers
during the two seasons, respectively.
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Table (1); Weekly mean numbers of Lipaphis erysimi on Ageratum houstonianum
accompanied with associated predators and some weather factors
during season 2003, at EI -Zohreya Garden, Cairo Governorate.

Date of . . : RH
sample

18/01 . . 66.68
22 . . X 68.42
25 . . . 38.17
29 . . . 46.67

01/02 . . 48.30
05 . . 41.30
08 : . 50.34
12 ) . 59.39
15 . . : 61.29
19 . . 43.67
22 . . 50.45
26 . . 58.28

. 34.86

05 . 51.20

08 . 59.89

12 . ' 60.04

15 . 47.24

19 . 50.71

22 . 52.63

26 . 63.04

29 i. 3981

. 44.69

05 . . 48.50

09 . 52.31

12 . 39.51

16 . : 39.32

19 . . 40.30

23 - 49.64

26 . 40.96

30 . 30.93

) 53.35

07 . 47.90

14 . 48.41

14 . 47.50

17 ; 40.27

21 . 47.24

24 . 41.04

1896.34

S1.25
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Table (2): Weekly mean numbers of Lipaphis erysimi on Ageratum houstonianum
accompanied with associated predators and some weather factors
during season 2004, at EL-Zohreya Garden, Cairo Governorate.

Aphids No, of
No. |Predators T.MAX | T.MIN RH w.Y
Flower

0.07 19,10 13,07 75,32 0,94
0.00 18,20 10,20 53,46 1,02

17 3.88 . 000 | 1997 | 793 | 4897 | 068
21 578 ) 000 | 1788 | 928 | 6248 | 077
24 417 . 0.00 | 2130 | 973 | 4427 | om
28 6.00 . 000 | 2920 | 1253 | 4799 | 0,538
02/03 | 59 . 000 | 2933 | 1620 | 5428 | 0,94
06 6.23 . 027 | 2933 | 1580 | 4559 | 086
09 762 . 0.13 | 1780 | 1023 | 52,82 | 139
13 799 : 060 | 2228 | 11,90 | 5513 | 096
16 776 . 093 | 1997 | 1,70 | 35633 | 114
20 8.50 . 167 | 2008 | 1063 | 5705 | 0097
23 8.96 . 307 | 2237 | 1130 | 3692 | 130
27 12.08 300 | 2440 | 1295 | 61,59 | 105

30 11.57 2.97 3.93 26,73 14,23 62,25 1,09
03/04 1231 1.94 3.87 29,63 11,713 30,13 0,89
06 13.44 1.70 3.67 23,03 14,10 55,32 1,17
10 14,77 2.67 4.33 22,45 13,23 54,01 1,34
i3 16.27 2.20 4.30 29,10 14,93 51,37 1,38
i6 14.91 3.68 5.13 28.45 15.60 43.99 1.09
20 14.62 228 5.13 2477 14.40 53.76 0.78
24 13.29 2.97 5.20 26.10 16.28 50.03 1.02
27 11.01 261 3.27 28.20 16.43 40.86 0.99
01/05 8.06 2.17 3.20 28.85 17.70 { 4439 1.06

04 6.79 1.61 1.73 28.57 17.30 48.04 1.03
08 3.83 2.37 1.40 32.78 19.18 52.34 0.95
11 - 3.38 4.17 1.67 34.87 21.60 54.58 1.06

15 4.54 1.96 2.27 | 2603 17.03 56.83 1.13
18 4.00 3.18 1.07 29.39 18.72 44.25 0.87

22 3.69 3.06 0.87 28.63 19.39 47.58 1.11
25 2.83 3.12 0.40 28.62 17.45 48.04 121
29 202 3.1 0.53 32.09 19.00 45.06 1.22
01/06 1.80 1.61 0.27 33.52 20.50 41.74 0.99
05 1.19 2.16 0.20 30.46 19.43 52.45 1.28
08 0.86 0.43 0.07 34.74 21.93 45.78 1.26

12 0.40 0.20 0.07 30.95 20.50 52.73 1.10
Total | 26022 | 52.14 62.80 | 892.89 | 519.98 | 1860.13 | 34.68
Mean 7.23 2.37 1.74 24.80 14.44 51.67 .96
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Table (3): Simple correlation and partial regression values of four weather
factors and predators numbers with their significant levels and
percentages of explained variance on the population activity of
Lipaphis erysimi on Ageratum houstonianum at El-Zohreya Garden,

Cairo Governorate,

Simple

Year | Factor | Correlation Partial regression
r P b P | F| P [EV%
TMAX | -0.551 | 0.0004 | 0.756 | 0.150
TMIN | 0.565 | 0.0003 | -0.969 | 0.187
& [_RH [ 0220 | 0.191 | -0.384 | 0.058 |9.866| 0.0001 | 0.7327
g1 & WV [0098] 0563 |-1761 | 0.714
51 | PR [0132] 0436 | -1.087 | 0.062
= TMAX | 0172 | 0316 | 0.039 | 0.828
© | o [ TMIN | 0324 | 0.054 | 0493 | 0.046
£ |_RH | 0.011] 0951 | -0.100 | 0.102 ]93.31| 0.0001 | 0.9668
S "WV _[0232[ 0173 | 0272 | 0.887
PR._| 0.891 [0.0001 | 2.320 | 0.0001
TMAX | 0657 | 0.001 | 0.102 | 0355
& [ TMIN [ -0.565 | 0.000 | 0.108 | 0.480
S [ RH 0220 { 0191 [-0.044 | 0294 {3.578] 00202 | 0.4984
g| = WV [0098 [0563 | 0807 | 0.433
£ PR. | 0216 | 0311 | 0078 | 0511
= TMAX | £0.124 | 0582 | 0.082 | 0.549
O | o [ TMIN 10324 | 0.054 | 0.036 | 0.840
S [ RF_T 001 [ 0951 | 0114 0.020 [1.827) 0.1644 | 03634
S [wv_10232]0173 | 0.289 | 0.842
PR | 0235 | 0.198 | 0.089 | 0.636

"r" ; Simple correlation

“P" : Probability level
PR ; Predators.

"b" : Partial regression coefficient value

E.V.(%) : Explained variance.
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