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Abstract

The population dynamics of the green shield scale, Pulvinaria psidii
(Mask.) (Hemiptera - Coccidae) was studied for two successive years
(2008-2009) on guava trees at Shibin El-Qanater district, Qalubiya
Governorate. The obtained results revealed that, P. psidii occurred on
guava trees all the year round and has two overlapping generations a year.
The 1% generation started from early March to early August/mid-August,
peaked in mid-May (early summer) with duration of 5.0 - 5.5 months at
field conditions of 20.7 - 21.3°C and 70.7 - 71.9%R.H. The 2™ generation
occurred from early May to mid-November, peaked in mid-August (late
summer) with duration of 6.0 - 6.5 months at 24.2 - 25.0°C and 69.4 -
70.4%R.H., respectively. The favorable time for abundance of P. psidii
occurred in early and late summer during both high temperature and
relative humidity. The adult population was relatively higher than nymphal
population one in winter months and this may be due to the cold weather
and most of the nymphs attained to the adult stage which sheltered on
stems bark or in the stem cracks.

Daily mean temperature and %R.H. were effective on both nymph
and adult populations in 1% and 2" generations in the two studied years,
the population was correlated with the increase of temperature. The
combined effect of the daily mean temperature and %R.H. on both nymph
and adult populations was high on the both generations. The changes in
the half monthly counts of nymph and adult populations referred to the
effect of the tested weather factors on the 1% generation ranged 83.8 -
87.3% & 55.8 - 75.9% and 55.7 - 69.1% & 51.4 - 56.6% for the 2™
generation in the two studied years, respectively.

INTRODUCTION

The green shield scale, Pulvinaria psidii (Mask.) (Hemiptera - Coccidae) has a
wide range of host plants, it attacks fruit trees, ornamental plants and woody trees
(Quayle, 1941, Hamon & Williams, 1984) and occurs in many countries: India,
Pakistan, Philippines (Reddy, 1965), Egypt (Salama & Saleh, 1970, EI-Minshawy et a/,
1974 , Elwan, 2000, Shahein et a/., 2004 and Radwan & Hassan, 2009), Asia, Africa,
Australia , Pacific Islands, North America, Central America, West India and South
America (Anonymous, 1994). P. psidii consider as one of the main insect pests attack
guava trees in Egypt, it causes severe damage to infested leaves and fruits by sucking
the cell sap and excreting large amounts of honeydew that encourages the growth of
sooty mould which blackens the leaves, decreases photosynthesis activity, and
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decreases vegetative growth of the infested trees. When the sooty mold occurs on
fruit, it often becomes unmarketable or of a lower grade, because the fungus affects
the appearance of the fruit and is difficult to wash off (Elmer and Brawner, 1975).

The present study was conducted to study the seasonal activity, duration and
number of generations of P. psidii under the field conditions as well as the effect of
daily means of air temperature and relative humidity on its activity to select an
effective program for its control.

MATERIALS AND METHODS

The present work was carried out on guava (Psidium guajava) at Shibin El-
Qanater district, Qalubiya Governorate for two years extending from early January,
2008 until late December, 2009. The selected orchard received the normal agricultural
practices without application any control measures before and during the period of
study.

The seasonal abundance of the green shield scale, Pulvinaria psidii (Mask.) was
carried out on four guava trees similar in size, age and vegetative growth. Regular
half-monthly samples were picked up at random from the cardinal directions and the
center core of each tree with rate of 25 leaves per tree. The collected samples were
preserved in paper bags and transferred to the laboratory for inspection with
stereoscopic-microscope and the insect population was counted and sorted to nymph
and adults.

The meteorological data, mainly daily means of air temperature (°C) and
relative humidity (%R.H.) was obtained from the Central Laboratory for Agricultural
Meteorology, Agricultural Research Center, Ministry of Agriculture. The effect of the
tested weather factors on the insect activity in the both studied years were statistically
analyzed with MSTATC Program to determine the preferable time for the insect
activity and the proper time for its control.

RESULTS AND DISCUSSION

1- Seasonal abundance
A- The 1% year
1- Nymphal population

The obtained results (Fig.,1) showed that, the nymphal population in the 1%
year gradually decreased in January and February from 55 to 18.7 nymphs/leaf under
field conditions at 12.8-14.2°C and 70.0-71.5%R.H. In March the nymphal population
starts to increase and reached 24.4 nymphs/leaf by mid-March at 14.6°C and
74.5%R.H. A continuous increase was observed in the nymphal population during
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April, where the population reached to 55.1 nymphs/leaf by mid-April at 16.9°C and
73% R.H.

In May, the population highly increased to reach the 1% peak by mid-May
(212.2 nymphs/leaf) at 20.3°C and 73%R.H., then the population decreased again
during June (145.1- 141.7 nymphs/leaf). In July, the population gradually increased
and reached the 2™ peak by early August (432.5 nymphs/leaf) at environmental
conditions of 27.5°C and 74%R.H. Gradual decrease was observed in the nymphal
population during September and October whereas in November and December, the
population greatly decreased to 60 nymphs/leaf by mid-December at 15.8°C and
69.3%R.H.

2- Adult population

The seasonal abundance of the adult population (Fig., 1) has the same trend as
the nymphal population. The population gradually decreased in January, February
and mid-March from 87.0 to 36.9 adults/leaf under field conditions of 12.8-14.6°C
and 70.0 - 74.5%R.H. Gradual increase was observed in the adult population during
April and by mid-May, the population highly increased recording the 1% peak (107.7
adults/leaf) at 20.3°C and 73.0%R.H.

The population decreased again during June (60.4 - 53.9 adults/leaf) whereas
in July, the population highly increased and reached to the 2™ peak by early August
(212.3 adults/leaf) then decreased again during September from 75.1 to 56.1
adults/leaf. The adult population slowly increased during October, November and
December (75.0-107 adults/leaf).
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Fig. 1. Seasonal abundance of A. psidii on guava trees with corresponding half-

monthly means of temperature and % R.H. at Shibin El-Qanater district,

Qalubiya Governorate in the 1% year (2008).
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June (128.2 - 81.2 nymphs/leaf).
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population greatly decreased and reached to 54.3 nymphs/leaf by mid-December at
16.8°C and 69.3%R.H.
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2-Adult population

The adult population (Fig., 2) has the same trend as the nymphal population.
The population gradually decreased from January until mid-April (115.0 - 47.9 adults
/leaf) under field conditions ranged 11.4 - 17.2°C and 67.8 -72.5%R.H.

In early May, the population highly increased recording the 1% peak in mid-May
(74.1adults/leaf) at 21.9°C and 70.3 %R.H. The population decreased again during
June (57.6 - 52.7 adults/leaf) whereas in July, the population quickly increased
recording 2" peak by mid-August (304.5 adults/leaf) at 26.2 °C and 73.3 %R.H.,
then decrease occurred during September (195.1 - 144.0 adults/leaf). A continues
decrease was observed in the adult population during November and December (58.0
- 48.8 adults/leaf).

The above-mentioned results revealed that, the green shield scale, P. psidii
occurred on guava trees all the year round and abundant in mid-May and mid-
August. So, the proper time for its abundance occurred in early and late summer
during both temperature and %R.H. were suitable. The adult population was
relatively higher than the nymphal population in winter months and this may be
referred to the cold weather and most of the nymphs attained to the adult stage
which sheltered on stems bark or in the stem cracks.

2- Number and duration of annual generations

Data in Tables (1&2) and Figs. (3) showed that, P. psidii has two overlapping

generations a year under field conditions as follows:
I- 1 Generation

The 1% generation started at the beginning of March in the both years and
extended until early August in the 1% year and mid-August in the 2" one. The
duration of the 1% generation lasted 5.0 - 5.5 months at 20.7 - 21.3°C and 70.7 - 71.9
%R.H in both years, respectively. The 1% generation peaked in mid-May in the two
years with total population ranged 217.8 - 234.8 insects/leaf at 20.7 - 21.3°C and
70.7 - 71.9 %R.H, respectively.

The generation density was relatively higher in the 1% year than in the 2" one.
In the 1% year the generation density was 155.5 nymphs/leaf, 79.3 adults/leaf with
total population of 234.8 insects/leaf at 21.3°C and 71.9% R.H. compared with 129.0
nymphs/leaf, 88.8 adults/leaf and total population of 217.8 insects/leaf at 20.7°C and
70.7% R.H. in the 2" year.
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II- 2nd Generation

The 2" generation started at early May in the both years and lasted to mid-
November in the two years, respectively. The duration of the 2" generation lasted for
6.0 - 6.5 months under field conditions of 24.2 - 25.0°C and 69.4 - 70.4%R.H in both
years. The 2™ generation peaked in early August in the 1% year and mid-August in the
2" one with total population ranged 296.9 - 304.0 insects/leaf at 24.2 - 25.0°C and
69.4 - 70.4%R.H in both years, respectively.

The density of the 2" generation was relatively similar in the both years and
higher than the 1% generation. In the 1% year the generation density was 208.2
nymphs/leaf, 95.8 adults/leaf with total population of 304.0 insects/leaf at 25.0°C and
70.4% R.H. compared with 179.7 nymphs/leaf, 117.2 adults/leaf and total population
of 296.9 insects/leaf at 24.2°C and 69.3% R.H. in the 2™ year.

Table 1. Number and duration of annual generations of P. psidii on guava trees at
Shibin El-Qanater district, Qalubiya Governorate in the 1% year (2008)

Generation period Generation size
Insect Mean | R.H
Generation .
Duration | Nymphs | Adults Total
stage From To °C %
/ month /[leaf /leaf | population
1 Nymph 1% Mar. 1% Aug.
5 155.5 79.3 234.8 213 | 719
Generation Adult 1% Mar. 1% Aug.
2nd Nymph 1% May 1% Nov.
6 208.2 95.8 304.0 25.0 | 70.4
Generation Adult 1% May 1 Nov.

Table 2. Number and duration of annual generations of A. psidii on guava trees at
Shibin El-Qanater district, Qalubiya Governorate in the 2" year (2009).

Generation period Generation size
Insect Mean | R.H
Generation Duration | Nymphs | Adults Total
stage From To °C %
/ month /leaf /leaf | population
1 Nymph 1% Mar. Mid-Aug.
5.5 129.0 88.8 217.8 20.7 | 70.7

Generation Adult 15t Mar. Mid-Aug.

Generation Adult 1% May Mid-Nov.

2nd Nymph 1% May Mid-Nov.

6.5 179.7 117.2 296.9 24.2 | 69.4
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Fig. 3. Number and duration of annual generations of P. psidii on guava trees at

Shibin El-Qanater district, Qalubiya Governorate in the both years (2008 &
2009).

The afore-mentioned results showed that, P. psidii has two overlapping
generations per year, the 1% generation started from early March to early August/mid-
August, peaked in mid-May (early summer) with duration of 5.0 - 5.5 months at field
conditions ranged 20.7 - 21.3°C and 70.7 - 71.9%R.H. whereas the 2" generation
occurred from early May to mid-November peaked in mid-August (late summer) with
duration of 6.5 - 6.5 months under environmental conditions ranged 24.2 - 25.0°C
and 69.4 - 70.4%R.H., respectively.

The obtained results in agreement with Salama and Saleh (1970) they revealed
that, P. psidii passes through two annual generations on guava trees in Alexandria
district and has a high peak of seasonal abundance in August. El-Minshawy et al.
(1974) showed that, P. psidii has two generations per annum on guava trees in
Alexandria, the 1% generation begins in October and ends in April whereas the 2™ one
begins in late May and lasted to October.

Hendawy (1999) showed that P. psidii has two peaks on guava trees in Kafr El-
Sheikh Governorate, the 1% peak appeared at the beginning of November whereas the
2" one appeared in the beginning of August. Shahein, et a/. (2004) indicated that, ~.
psidii  has two generations annually in inner or outer zones of the guava trees in
Sharkia Governorate, the 1% generation occurred from the beginning of January till
the end of June , while the 2" one founded from the beginning of July till the end of
December.

On the other hand, Chloropulvinaria psidii has three overlapping generations a
year on mango trees occurred in spring, summer and autumn in Qalubiya Governorate
(Elwan, 2000). On the ornamental plants, Chloropulvinaria psidii has three overlapping
broods per season on the rice paper, Aralia papyrifera at the Botanic Garden at El-

Qanatir El- Khairiya, Qalubiya Governorate. The 1% brood appeared from mid-March to
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the end of July and the 2" brood from August until later October whereas the 3™
brood took place from the beginning of November and continued until the beginning
March (El-Borollosy et a/., 1990).

Moursi et al. (2003) showed that, the seasonal abundance of Chloropulvinaria
psidii was varied on four ornamental plants (Ficus benghallensis, F. nitida, Pittsporum
tobira and Schinus terebinthifolius) cultivated at public gardens (Shallalat, Antoniadis
and Montazaha) in Alexandria governorate.The infestation reached its maximum rate
during November on Ficus nitida in Shallalate and Antoniadis gardens and during July
in Montazaha whereas on F. benghallensis, the insect recorded three peaks of
abundance during June, August and January. On Schinus terebinthifolius, the insect
reached its maximum rate of infestation from September until February in Shallalat
garden while in Montazaha garden, the insect was observed as a main pest on A.
tobira with highest rate of infestation during June and July. On mulberry trees, A.
psidii has two main periods of seasonal activity occurred in autumn (one generation)
and summer (two generation) in Qalubiya Governorate (Radwan & Hassan, 2009).

4- Effect of main weather factors on the annual generations
I- The 1 generation
A: Nymphal population
1-Effect of daily mean temperature

Data in Tables (3&4) showed positive relation, highly significant (r =0.849 &
0.786) for the daily mean temperature on the nymphal activity during the 1%
generation in the both studied years. The real effect of this factor on the nymphal
activity in the 1% generation appeared from the partial regression value which was
highly significant in the both years (t value = 7.3 & 6.4) when the daily mean relative
humidity become around its mean. The obtained results revealed that, daily mean
temperature was under the optimum range of the nymphal activity in the 1%
generation during both studied years, respectively.

2- Effect of daily mean relative humidity

Daily mean relative humidity (Tables, 3 & 4) showed positive relation and
insignificant (r =0.164 & 0.071) on the nymphal population in the 1% generation in the
two years. The real effect of this factor on the nymphal activity appeared from the
partial regression value which was significant in the both years (t value = 3.1 & 3.3)
when the daily mean temperature become around its mean. The obtained results
revealed that, daily mean relative humidity was under the optimum range of the

nymphal activity in the 1% generation in the both years, respectively.
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3- The combined effect of the daily mean temperature and relative humidity
The combined effect (Tables, 3 & 4) of both daily mean temperature and relative
humidity were highly significant (F=27.5 & 20.8) on the nymphal population in the 1%
generation in the two years. The changes in the half monthly counts of the nymphal
population referred to the effect of the tested weather factors ranged 83.8 - 87.3% in
both years, respectively.
B: Adult population
1-Effect of daily mean temperature
Daily mean temperature (Tables, 3 & 4) showed positive relation on the adult
activity in the 1% generation, significant in the 1% year and insignificant in the 2" one
(r = 0.688 & 0.400), respectively. The exact effect of this factor on the adult activity
was highly significant in the 1% year (t value = 4.6) and significant in the 2" one
(t=2.7) when the daily mean relative humidity become around its mean. The
obtained results revealed that, daily mean temperature was under the optimum range
of the adult activity in both years, respectively.
Table 3. Effect of daily mean temperature and %R.H. on A. psidii generations on
guava trees at Shibin El-Qanater district, Qalubiya Governorate in the 1%
year (2008).

c Generation Simple Multi-regression ANOVA
] ) Generation Weather factors .
® Insect duration Correlation values Table
@ Duration
o] stage r *P. reg. t F E.V.
o From | To / month Factor | Mean
Value + s.e value value %
Mean 27.5%* | 87.3
temp. | 21.3°C 0.849%* 23.0+3.2 7.3%%
N h 1st 1st s c
ympn | o\ Y ]
Mar. Aug.
S Mean
B 71.9% 0.164 27.2+8.8 3.1*
p %R.H
c
8 Mean 12.6%* | 75.9
- temp. | 21.3°C 0.688* 8.1+1.8 | 4.6%*
1st 1st
Adult 5 C b
Mar. Aug.
Mean
71.9% 0.344 15.1+4.9 3.1*
%R.H
Mean 11.2** | 69.1
temp. | 25.0°C 0.667* 24.616.4 3.9%*
N h 1st 1st 6 c
ymp|
= May Nov.
o Mean
§ 70.4% 0.464 17.7+6.3 2.8*
o %R.H
Q
o Mean 5.3% 51.4
N temp. | 25.0°C 0.384 6.2£3.5 1.8
1st 1st
Adult 6 C
May Nov.
Mean
70.4% 0.598* 9.3+3.4 2.8%
%R.H.

*P. reg. = Partial regression coefficient
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Table 4. Effect of daily mean temperature and %R.H. on P. psidii generations on

guava trees at Shibin El-Qanater district, Qalubiya Governorate in the 2™

year (2009).
Generation Simple Multi-regression ANOVA
s Generation Weather factors
® | Insect duration correlation values Table
= Duration
o stage r P. reg. * t F E.V.
From To / month Factor Mean
value + s.e value value %

. Mean temp. C | 207°C | |0.786** | 17.8+28 | 6.4** | 20.8** | 83.8
£ | Nymph | 1*Mar. | Mid-Aug. 5.5
S Mean %R.H. | 70.7% |  0.071 20.846.3 | 3.3*
=
Q
o}
i3 Mean temp. C | 20.7°C | _0.400 __|_| 6.9£2,5 | 2.7* | 51* | 558

Adult | 1% Mar. | Mid-Aug. 5.5

Mean %R.H. | 70.7% 0.388 15.6+ 5.8 2.7%

c Mean temp. C_| 24.2°C 0.629* 25.9+10.2 2.5% 6.3* 55.7
-% Nymph | 1*May | Mid-Nov. 6.5
g: Mean %R.H. 69.4% 0.522* 17.0+£8.9 1.9
&
z Mean temp. C_| 24.2°C 0.696* 24.94£8.3 3.0* 6.5*% 56.6

Adult | 1*May | Mid-Nov. 6.5

Mean %R.H. 69.4% 0.422 10.0+7.3 1.4

*P. reg. = Partial regression coefficient
2- Effect of daily mean relative humidity
Daily mean relative humidity (Tables, 3&4) was positive and insignificant (r
=0.344 & 0.388) on the adult population in the both studied years. This factor showed
significant effect on the adult activity in the both years (t value = 3.1 & 2.7) when
daily mean temperature become around its mean. The obtained results revealed that,
daily mean relative humidity was under the optimum range of the adult activity in the
1% generation in the both years, respectively.
3-The combined effect of the daily mean temperature and relative
humidity
The combined effect (Tables, 3&4) of both daily mean temperature and relative
humidity on the adult activity in the 1% generation was highly significant in the 1% year
(F=12.6) and significant in the 2™ one (F=5.1). The changes in the half monthly
counts of the adult population referred to the effect of the two tested weather factors
ranged 55.8-75.9%, in the two years, respectively.
II- The 2™ generation
A: Nymphal population
1- Effect of daily mean temperature
Daily mean temperature (Tables, 3&4) showed significant positive relation (r
=0.667 & 0.629) on the nymphal activity during the 2™ generation in the both years.

The effect of this factor on the nymphal activity in the 2" generation was highly
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significant in the 1% year (t value = 3.9) and significant in the 2™ year one (t value =
2.5) when the daily mean relative humidity become around its mean. The obtained
results revealed that, daily mean temperature was under the optimum range of
nymphal activity in the 2" generation in the both years, respectively.
2- Effect of daily mean relative humidity
Daily mean relative humidity (Tables, 3&4) showed positive relation on the
nymphal population in the 2" generation, insignificant in the 1% year (r =0.464) and
significant in the 2™ one (r =0.522). The effect of this factor on the nymphal activity
was significant in the 1% year (t value = 2.8) and insignificant effect in the 2" one (t
value = 1.9) when the daily mean temperature become around its mean. The
obtained results revealed that, daily mean relative humidity was under the optimum
range of the nymphal activity in the 1% year and within the optimum range in the 2™
one, respectively.
3-The combined effect of the daily mean temperature and relative
humidity
The combined effect (Tables, 3&4) of both daily mean temperature and relative
humidity was highly significant on the nymphal population in the 1% year (F=11.2)
and significant in the 2" one (F=6.3), respectively. The changes in the half monthly
counts of the nymphal population referred to the effect of the tested weather factors
ranged 55.7- 69.1% in both years, respectively.
B: Adult population
1-Effect of daily mean temperature
Daily mean temperature (Tables, 3&4) showed positive relation on the adult
activity in the 2™ generation, insignificant in the 1% year and significant in the 2" one
(r =0.384 & 0.696), respectively. The effect of this factor on the adult activity in the
2" generation was insignificant in the 1% year (t value = 1.8) and significant in the 2™
one (t value = 3.0) when the daily mean relative humidity become around its mean.
The obtained results revealed that, daily mean temperature within the optimum range
of the adult activity in the 2" generation in the 1% year and under the optimum range
in the 2" one, respectively.
2- Effect of daily mean relative humidity
Data in Tables (3&4) showed that, daily mean relative humidity was positive,
significant (r =0.598) on the adult population in the 1% year and insignificant in the
2" one (r= 0.422). This factor showed significant effect on the adult activity in the 1%
year (t value = 2.8) and insignificant in the 2" year (t= 1.4) when the daily mean

temperature become around its mean. The obtained results revealed that, daily mean
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relative humidity was under the optimum range of adult activity in the 2" generation
in the 1% year and within the optimum range in the 2™ year, respectively.
3-The combined effect of the daily mean temperature and relative humidity

The combined effect (Tables, 3&4) of both daily mean temperature and relative
humidity on the adult activity was significant (F=5.3 & 6.5) in the 2" generation in
the two years, respectively. The changes in the half monthly counts of the adult
population referred to the effect of the two tested weather factors showing 51.4%
and 56.6% for both years, respectively.

The present results proved that, daily mean temperature and relative humidity
were effective on both nymph and adult populations in the two generations in both
studied years and the population increase with increase of temperature. The changes
in the half monthly counts of nymph and adult populations referred to the effect of
the tested weather factors ranged 83.8 - 87.3% & 55.8 - 75.9% in the 1% generation
and 55.7- 69.1% & 51.4% - 56.6% in 2™ generation, respectively.
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