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ABSTRACT

Weekly counts of certain pests and natural enemies inhabiting
broad bean, wheat and soybean were carried out at Abnoub district,
Assiut Governorate during Y+Y+« and Y+V\ seasons to study some
ecological aspects.

Results indicated that the highest dominance and abundance
were recorded with the pests namely; aphid species, Thrips tabaci
Lind, Empoasca spp.; Bemisia tabaci (Genn.) and Tetranychus urticae
Koch as well as the natural enemies namely; parasitoid species,
Scymnus interruptus Mars. and Orius spp. on broad bean, wheat and
soybean. Population activity of pests and natural enemies inhabiting
these crops were studied.

Regarding the relation between some weather factors and the
population density of these pests, In general, the results indicated
that the correlation coefficient between the pests and weather
factors differed according to the pest and crop.

INTRODUCTION
Broad bean (Vicia fabae L.), wheat (Triticum aestivum L.) and
soybean (Glycine max L.) are considered among the most important
crops in Egypt. These crops are subjected to injurious attacks by
different insect pests, which reduce both quality and yield.
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The interactions between insects and their natural enemies are
essential ecological processes that contribute to regulation of insect
population (Dent, Y449),

However, environment conditions at any location influence the
seasonal phenology of insect numbers, the number of generations and
the level of insect abundance (Dent, Y44°), in addition of geographic
range and abundance of various groups of predators (Kogan and
Herzog, Y4A+).

Therefore, the present work was conducted to study the
dominance and abundance as well as the population fluctuation of the
pests were mentioned before and natural enemies on broad bean,
wheat and soybean in relation to some prevailing climatic factors
during two successive growing seasons.

MATERIALS AND METHODS

Counting of the main pests and natural enemies associated with
broad bean, wheat and soybean plantations was carried out at Abnoub
district, Assiut Governorate during Y+)+ and Y+)) seasons. An area
of about Y/¢ feddan per crop was divided into plots of equal size
(approximately Yo+ m"). This area is located at Y+ Km from Assiut
city and was not subjected to any chemical control applications. Broad
bean and wheat were sown during the second week of November,
while soybean was sown in the first week of June in both seasons.

Twenty five double net strokes were practiced at weekly
intervals by crossing the two diagonals of the experimental area with ¢
replicates for each crop. Specimens were kept in paper bags and
transferred to the laboratory. Catched insalts were Kkilled by
chloroform and were spread on a sheet of white paper for examination
and counting.

The meteorological data (maximum and minimum temperature
and relative humidity) were recorded during each inspection date.
Records were obtained from the meteorological station located at
Assiut University, Y+ Km away from the study site.
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Dominance (D) and abundance (A) degrees for the pests and
natural enemies were determined according to Facylate (Y 4V)).

D= L X Ve where,
T

t = Total number of each species during the collecting period.
T = Total number for all species collected during the collecting period.

n
A= N x Yo where,

n = Total number of samples in each species appeared.
N = Total number of samples taken all over the season.

The relationship between the population density of some pests
and certain prevailing climatic factors (maximum, minimum
temperature and relative humidity) was statistically studied by using
simple correlation analysis.

RESULTS AND DISCUSSION
V. Population activity of pests and natural enemies inhabiting broad
bean, wheat and soybean plants:

The population density of certain pests namely, aphid species;
cotton thrips, Thrips tabaci Lind.; leaf hopper, Empoasca spp.; plant bug,
Compylomma impicta (Wanger); leaf-miner, Liriomyza congesta
(Beck); cotton whitefly, Bemisia tabaci (Genn.); plant bug, Creontiads
pallidus Ramb. and two spotted spider mite, Tetranychus urticae Koch
as well as natural enemies namely, the ladybird beetle, Coccinella
septumpunctata L.; flower bug, Orius spp.; scymnus lady beetle,
Scymnus interruptus Mars.; common green lacewing, Chrysoperla
cornea Steph.; true spiders; predator bug, Nabis spp.; hover flies,
Syrphus corollae F. and parasitoid species associated with broad bean,
wheat and soybean plants during Y+)+ and Y+)) seasons at Abnoub
district are illustrated graphically in Figures (), Y and Y).
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V.a. Broad bean:

The obtained results illustrated in Fig. (1) clearly revealed that the
initial infestation of these pests beginning from the first week of January.
After the first appearance of pests, their population fluctuated and
recorded several different peaks. Aphid species and L. congesta showed
their peaks of (¥Y%.¢ and YY1.v; Yo.¥ and Y.V individuals / Y° double
strokes) during the third week of February for the first and second
seasons, respectively. In accordance with these results, (Mohamed and
Salman, Y-+)) revealed that Aphis craccivora Koch increase from
December till February, then decreased gradually until disappeared.
Also, (Aly and Makadey, Y4+) showed three distinct larval peaks of L.
congesta in the leaflets of broad bean plants. The peaks took place in the
last ten days of January, February and March. Empoasca spp. revealed
one peak in the first week of March (1£€.Y) during the first season and
two peaks in the first and fourth week of March (Y4.Y and A+.+) during
the second season. In agreement with (Abou-Elhagag and Salman Y-« +))
who determined the peak of Empoasca spp. during March. B. tabaci
recorded its peak of (V.Y individuals / Y double strokes) that occurred
on the ¥+ of January in the first season earlier than that occurred in the
second season on the Y¢™ of February (V.Y individuals / Ye double
strokes), while the opposite was true for T. tabaci that indicated its peak
of (3+.%) during the Y™ of April in the Y* season later than that happened
in the Y™ season (A+.Y) on the Y™ of March. C. impicta showed its peak
(YV.¥) during the third week of March in the Y™ season later than that
occurred during the Y™ week of March (Y°.¥) in the Y* season.

Regarding to the natural enemies activity on broad bean plants in
both Y+Y+ and Y)Y, it is obvious that the population density of
parasitoid species was higher than the other natural enemies. In both of
seasons, C. undecimpunctata and C. carnea showed their peaks during
February while Orius spp., S. interruptus and true spiders recorded their
peaks in March. But in case of Nabis spp., S. corollae and parasitoid
species, their peaks were recorded during different dates throughout the
two seasons. From the above-mentioned results, it is clear that the
population of aphid species, C. undecimpunctata and C. carnea recorded
their peaks during February, in harmony with (Ali and Rizk, Y4A+) who
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mentioned that the population of predator was correlated with the aphid
population.

From the data presented in Table Y, it is obvious that, the mean
number of population density of all pests and natural enemies, with the
exception of jassids, associated with broad bean was much higher in the
first season than in the second one.

Table Y:Mean number of certain pests and natural enemies
associated with broad bean, wheat and soybean at
Abnoub district, Assiut Governorate, during Y+\+ and
Y+ seasons.

Life . Broad bean Wheat Soybean
style Species Yode | Y0y | Yore | Yony | Yore ] Yens
Empoasca spp. Yo vy Y4 .AY Y.AY y.v1 Y14 AR
Aphids NAASIEEAAA VE, oA 4 o .
C. impicta q.YY XX 1.6 Yoo
2 T. tabaci AT YEYY | VA 4.0 WK YA
a B. tabaci V.Y oy v e 0.0 oV
L. congesta Ve VA MgV . . . .
C. pallidus A e d Y e
T. urticae AYA £.va
Total VAV AE] Y¥e e | YR e [ vy e [ oYVRL [ YaAY
Mean 1£4\Y TS Yy o4
C. undecimpunctata Y.ev \AR Y.6 Y.o¥ Voo A N
3 Orius spp. XK Yo Y.¢4 Y. 04 Y.a. Yoo
= S. interruptus YAE Y.YY LR roY Y KR
S carnea.C R ) NEN Y X Yy
s True spider 1.4 A4 Y.YA LAY Yo K7
% Nabis spp. A A
prd S. corollae «.00 AL
Parasitoid species YAE | YAE d.Av Ye.e
Total Y. 40 | YR AY | Yy €Y YoN [ Y
Mean ¥eat YAYS AR
‘.b. Wheat:

Data illustrated in Fig. (Y) show weekly changes in the population
density of certain pests and natural enemies existing on wheat during the
two seasons (Y+V+ and Y+)Y). Aphid species appeared during the
week of January in small numbers in both growing seasons. Thereafter
the population increased gradually to reach peaks of °oY.¥ and YY¢. .
individuals of aphid that occurred on the Y™ and ¢™ weeks of February.
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These results agree with those of Abou-Elhagag and Abdel-Hafez (Y444A)
and Legrand et al. (Y« £) they stated that the aphid populations increased
in February and March. The same trend was achieved with thrips, the
population started in small numbers in both growing season. Then the
population increased gradually to attain peaks of Y:.Y and Ye..
individuals of thrips that occurred on the )* week of February, then the
population decreased gradually until the ¥+ of March during the two
seasons. Individuals of jassids were occurred throughout the two seasons
in relatively low numbers.

In respect of natural enemies associated with wheat plants in
both seasons, the data revealed that the parasitoid species were
occurred in relatively high number allover two seasons comparing
with the other natural enemies recording the maximum number (¢).-
and 14.¥ individuals) in the ¥ week of February and )* week of
March during the Y and Y™ seasons. Concerning ladybird beetle,
flower bug, scymnus lady beetle, common green lacewing and true
spiders, data indicated low numbers and the peaks of these natural
enemies were showed in different times during the two seasons.

It is clear from the data obtained in (Table V) that population
density of the two pests, jassids and aphid species as well as the three
natural enemies, common green lacewing, flower bug and parasitoid
species were higher in the Y™ season than the )*' one, while the
opposite was true for other pests and natural enemies.

The aforementioned results indicate that C. undecimpunctata was
slightly high on broad bean than wheat may be result from the
population of aphid species on broad bean was higher than on wheat. In
concurrence with this result (Ali and Rizk, Y3A+) mentioned that C.
undecimpunctata was greater on wheat than in clover and broad bean
probably due to the population density of prey, particularly aphid,
which was higher on wheat.

V.c. Soybean:

Data in Fig. (¥) indicate that the three pests namely T. tabaci, B.
tabaci and T. urticae as well as the three natural enemies namely Orius
spp., S. interruptus and true spiders recorded higher population
densities than the three pests Empoasca spp., C. impicta and C. pallidus
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as well as the other two natural enemies C. undecimpunctata and C.
cornea in both seasons. T. urticae recorded one peak of (Y1.Y and YV.Y)
on the Y and YY™ of August during the '* and Y™ seasons,
respectively while T. tabaci showed its peak during YA™ and Yo" of
August in the Y and Y™ seasons, respectively. Moreover, the peak of B.
tabaci indicated during the * week of August and ¢" week of July
during the Y and Y™ seasons, respectively. These results confirm those
obtained by El-Doksh (Y++%) who indicated that, the population of T.
urticae attained its peak during the last week of August and the
population of B. tabaci reached its peak throughout July to early
September.

As for natural enemies S. interruptus and true spiders recorded
their peaks (V).+; .~ and Y¥.*; £.+) on the Y)¥ and Y4™ of August,
whereas Orius spp. showed its peak (YY.» and ‘Ye.Y) on the ¢" of
September and Y™ of August during the ) and Y™ seasons,
respectively. Generally, the results of the two seasons indicated both
population of prey and predators are coincident, the increasing and
decreasing of prey populations corresponding with the increment and
decrement of predator populations. These results were agreement with
that obtained by Shaalan et al. (Y+ +V).

From the data given in (Table V) it is clear that the mean number
of the population density of all pests and natural enemies with the
exception of B. tabaci and C. pallidus was lower in the second season
than in the first season.

In view of the abovementioned results (Table V) it could be
concluded that the two grand season means of pests and natural
enemies collected from broad bean (Y £€2.)Y and Y¢.9¢ individuals / Y°
double strokes) were higher than that collected from wheat (¢A.2A and
YA.Y%) while the grand lower means of pests and natural enemies were
(YY.e% and A.£7) collected from soybean.

Y. Dominance and abundance degrees of certain pests and
natural enemies species:

Dominance and abundance degrees of some pests and natural
enemies species inhabiting the three studied crops (broad bean, wheat
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and soybean) during Y+Y+ and Y:)) seasons are summarized in
(Table V).

In case of broad bean, the highest dominant and abundant were
achieved with the three pests, aphid species, T. tabaci and Empoasca
spp. and one natural enemy, parasitoid species during the two seasons,
but their ranked diverted during the two seasons. As shown (TableY)
aphid species recorded the highest dominant and abundant (4. and
Yeoop YEY and VYee.r) during the first and second seasons,
respectively and followed by T. tabaci, parasitoid species and
Empoasca spp. (Y.« and Y++.+; Y€ and Y+ YY.Y and Y ee)
during the first season, while the value of dominance and abundance
for Empoasca spp., T. tabaci and parasitoid species (YA.9 and Y« «.+;
Ye.¢ and AY.Y; MYV and Y++.+) during the second season,
respectively. Leaf-miner, L. congesta indicated low dominance and
high abundance (¢.A and Y++.+; ©.€ and Y. +.+) during the first and
second seasons, respectively.

The dominance and abundance degrees for wheat in (Table Y)
indicated that, aphid species recorded the highest dominant and
abundant (Y8.«and Y++.+; ©2 Y and Y+ +.+) during the first and second
seasons, respectively and followed by T. tabaci and parasitoid species
(Y« Aand Y++.+; Y+ £ and )+ +) during the first season while followed
by parasitoid species and T. tabaci (YY.» and Y++.+; Ao and Y++.+)
during the second season, respectively.

Data in (Table Y) show that the three pest species, T. tabaci, B.
tabaci and T. urticae adding to couple of natural enemies, S. interruptus
and Orius spp. associated with soybean were indicated high dominance
and abundance with differences in their ranked during the two seasons. T.
tabaci reached the highest dominance and abundance during the two
seasons followed by T. urticae, B. tabaci, S. interruptus and orius spp.
(Ye.~and Ye+.+; YV, v and AY.Y; Y€1 and AY.Y; 4.V and A€ V.Y and
AY.Y successively) during the first season and followed by B. tabaci, T.
urticae, S. interruptus and orius spp. (YY.V.and Y+«.+; Y).A and 1).9;
YAY and 14.Y; Ao and AL, VA and ©oY.A respectively) during the
second season.
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Table Y: Dominance and abundance degrees of certain pests and
natural enemies on broad bean, wheat and soybean at
Abnoub district, Assiut Governorate, during Y+Y+ and
Y+ seasons.
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Although the low dominance degrees of C. impicta, B. tabaci, L.
congest, C. pallidus and Empoasca spp. show that these pests species
could not be considered as economic pests of broad bean, wheat and
soybean, whoever their high abundance degrees indicate that these pests
are established in the studied area and they may cause further problems if
the conditions allow. On the other hand, high values of dominance and
abundance degrees of parasitoid species comparing to the other natural
enemies revealed that these parasitoids are well established in the studied
area and they may contribute significantly to the biocontrol of the
associated pests. Moreover, despite of the low dominance degrees of C.
undecimpunctata, orius spp., S. interruptus, C. carnea, true spider, Nabis
spp. and S. corollae show that these predators could not be played a role in
regulating the pest populations, their high abundance degrees indicate that
these predators are established in the studied area and they could be of
economic importance if the environmental conditions changed in their
favour. These finding in congruity with those documented by Ali et al.
(Y29Y) and Ali and Abdel-Rahman (Y« «+).
¥. The relation between some weather factors ( temperature and

relative humidity) and the population of certain pests
associated with broad bean, wheat and soybean:
¥.a. Broad bean:

Data in (Table ¥) indicated negative and insignificant correlation
between all pests and humidity during the two seasons except aphid
species in the second season was negative and significant, where (r =-
+.o¥®), but for B. tabaci in the first and second seasons the correlation
was positive only (r=+.YA) and +.Y%¢ respectively). In Y+ + season,
positive correlation was observed for all pests with maximum and
minimum temperatures except with B. tabaci was negative correlation
and C. pallidus indicated negative correlation with maximum
temperature, while in Y+)) season maximum and minimum
temperatures showed negative correlation with all pests except that for
C. impicta and T. tabaci showed positive correlation with maximum
temperature (r=-+.Y%% and -.Y¢% consecutively). The correlation
coefficient was significant for maximum temperature with T. tabaci
(r=+.11Y) during the )* season and B. tabaci (r=-+.1YA and -+.°YA)
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during the and season, as well as highly significant with C.
pallidus (r=-+.1¢A) during the Y™ season. Whereas, minimum
temperature showed significant correlation with Empoasca spp.
(r=+.¥1 and -+.°Y7 during the Y* and Y™ seasons, C. impicta, T
tabaci and B. tabaci (r=+.%%, +.24Y and -+.1:Y) during the
season, adding to C. pallidus (r=-+.7YY) during the Y™ season.

¥.b. Wheat:

Data in (Table Y) revealed that the correlation coefficient values
were negative for humidity with aphid species and T. tabaci (r=-+.2)1
and -+.YVA; -« €37 and -+.+£Y), while positive correlation with
Empoasca spp. (r=+.£%e and +.%YY) during the Y and Y™ seasons
respectively. Negative correlation for Empoasca spp. and T. tabaci as
well as positive correlation for aphid species was recorded with
maximum temperature during the Y and Y™ seasons. The minimum
temperature showed positive correlation with aphid species during the
two seasons, in addition to negative correlation with Empoasca spp.
and T. tabaci in the Y* season and positive correlation in the second
one. The simple correlation coefficient for all cases was insignificant
except for aphid species and Empoasca spp. with humidity were
significant (r=-+.2Y% and -.1YY) during the ' and Y™ seasons,
respectively.
¢ b. Soybean:

Data presented in (Table Y) indicated that, negative correlation
between humidity and T. tabaci, while positive correlation with B.
tabaci and C. pallidus during the two seasons. However, the humidity
recorded positive correlation with Empoasca spp. and C. impicta
during the )* season and negative correlation in the Y™ season. The
maximum and minimum temperatures showed positive correlation with
C. impicta, T. tabaci, B. tabaci and C. pallidus during the two seasons,
while the correlation with Empoasca spp. was positive in the Y* season
and negative in the Y™ season. Regarding to T. urticae, the correlation
coefficient was negative with humidity and positive with maximum
temperature during the two seasons, while the minimum temperature
revealed positive correlation in the * season and negative correlation
in the Y™ season.
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Table ¥: The correlation coefficient between some weather
factors (temperature and relative humidity) and the
population of certain pests associated with broad
bean, wheat and soybean.

Simple correlation coefficient (r)
Broad bean Wheat Soybean
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 Significant at Y % level of probability.
Significant at © % level of probability.
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The highly significant correlation coefficient were recorded for C.
impicta and B. tabaci during the ) season with maximum and
minimum temperatures (r=+.AY¢ and +.YV4; Y)Y+ and +.AQ)
respectively) as well as C. impicta and C. pallidus with maximum
temperature (r= +.©+) and -:.°Y¢) and B. tabaci with minimum
temperature (r= +.°YV) during the Y™ season. Moreover, the significant
correlation coefficients were achieved with maximum temperature for
T. tabaci (r=+.1¢)) and humidity for Empoasca spp. and B. tabaci
(r=+1Y¢ and +.°4Y respectively) during the Y* season, adding to
maximum temperature for B. tabaci (r=+.£1V) as well as minimum
temperature and humidity for C. pallidus (r=+.£9¢ and +.£°°) in the Y™
season.

These findings are in harmony with those obtained by Younes et
al. (Y++)) who reported that moving stages of T. urticae had
significant positively correlated with temperature, while it was
negatively correlated with relative humidity. EI-Doksh (Y++1)
indicated that aphid species, E. lypica and T. urticae attained negative
correlation while B. tabaci had positive relation with humidity as well
as maximum and minimum temperatures.
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Fig. V: Population fluctuation of some pests and natural enemies
associated with broad bean at Abnoub district, Assiut
Governorate, during Y+ Y+ and Y+ seasons.
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