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ARTICLE INFO ABSTRACT
Article History The aim of the study was to evaluate the effect of sowing dates and
Received:11/4/2024  their relation to the population density of Aphis craccivora (Homoptera:
Accepted:13/5/2024  Aphididae) and its associated predators with the effect of weather factors. The
Auvailable:17/5/2024 Field experiments were conducted at Qaha city, Qalyubiya Governorate, during
the winter seasons 2021-2022 & 2022-2023 on the Spanish broad bean, (Vicia
Keywords: faba L.) cultivar. Three sowing dates on the 15" of November
Sowing dates, (Recommended); the 1%t of December and the 15" of December during winter
broad bean, Aphis cultivation ‘were gvaluated. Results_ showed that the sowing date of 15%
craccivora, climate Decgmber in the first and second winter seasons was the p_referable date for
sowing. Where the lowest general mean numbers of A. craccivora were 21.25+
changes. 1.80& 24.01+1.29 individuals/two successive seasons, with higher productivity
recorded 980.15+43.46&1000.00+38.93 Kg./two seasons, respectively. while,
the highest general mean numbers of A. craccivora for sowing dates on the 15
of November and 1%t of December were 46.09+2.52&48.85+2.75 and
41.34+2.43&43.57+1.87 individual/two seasons, respectively. Also, the lower
productivity on the 15" of November and 1%t of December were 538.8+33.46 &
590.60+24.62 and 680.00+43.41&646.71+26.50 Kg. for two seasons. Statistical
analysis showed that there were highly significant differences between the
sowing date on the 15" of December and each of the sowing dates on the 15%
of November and the 1t of December. Also, there were no significant
differences between the sowing dates on the 15" of November and the 1% of
December. Furthermore, showed result the effect Plant ages, Natural enemies,
Temperature, R.H.% and wind speed had different effects (significant or
insignificant) on the population A. craccivora.

INTRODUCTION

Broad bean plant Vicia faba, L. is one of the most important leguminous crops, as it
is used as vegetables, dried, or eaten green (Mohamed, 2003). It is also known as a meat
substitute (Ebadah, et al., 2006). In addition, broad beans are the ancillary benefits of
nitrogen fixation in plants and thus reduce fertilizer requirements (Hendawey and Younes
2013). In the field, the broad bean plant is susceptible to infestation by many insect pests.
Aphids are the most dangerous insect pests attacking broad bean crops worldwide (Pickett
et al., 1992) including Egypt (Mahmoud et al., 2017). Among them, the cowpea aphid,
Aphis craccivora (Koch) (Homoptera: Aphididae) is widely distributed in different habitats
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in the world. Sowing dates based on weather factors are important ecological factors that
affect both infestation levels and crop productivity. The population density of A.
craccivora was significantly affected by the sowing date (Nisar and Rizvi, 2017). In
Addition, natural enemies and weather conditions are the most important factors affecting
the population dynamic of insects. However, the population densities of the natural
enemies and their relation to the insects are believed to be important in enlightening
integrated control of the insect pests. The interaction between insects and their natural
enemies is an essential ecological process that contributes to the regulation of the insect
population (Yadav, et al. 2015; Nayak et al., 2021 and Awadalla et al. 2016). The common
predators observed in faba bean fields were Coccinella undecimpunctata, Coccinella
septempunctata, Chrysoperla carnea, Syrphus corollae and Orius sp. (El-Defrawi et al.,
2000; Abdel-Samad and Ahmed (2006); Khodeir, et al. 2020).

The aim of this study is to the effect of sowing dates on the population of legume
aphids A. craccivora (Koch), and the effect of predators with effect weather factors.

MATERIALS AND METHODS

Field experiments were conducted in Qaha city, Qalyubiya Governorate, during the
winter seasons 2021-2022 and 2022-2023 on the Spanish broad bean (Vicia faba L.) cultivar.
An area of 1200 m? was divided into four replicates for each sown date [Each replicate was
100 m?, and each sample was collected weekly and consisted of 10 plants/ replicate =40
plants/ sowing date] using direct count was a random technique. The experiment was
conducted to study the effect of three sowing dates [15" of November (Recommended); 1%
of December and 15" of December] during the winter season with the relation between the
population of aphid, Aphis craccivora (Koch) (nymphs and adults) and its associated
predators species (immature and adult) were recorded in the field they. The sampled
predators were the eleven-spotted ladybird beetle, Coccinella undecimpunctata L.; the seven-
spotted ladybird, Coccinella sptemunctata L.; the green lacewing Chrysoperla carnea
(Stephens), and the hoverfly Syrphus corolla (Fabricius). The agricultural practices were
done as recommended and absence of any insecticidal application. The weather factors (daily
mean maximum; minimum temperatures; daily mean wind speed (mph) and daily mean
R.H.%) were obtained from the central laboratory for agricultural climate, at Sheben El-
Qanater Meteorological Station, Qalyubiya Governorate. The effect of weather factors on the
population of A. craccivora and their predators was examined. Samples were identified by
the aid of the Taxonomy Research Department, Plant Protection Research Institute, Giza,
Egypt. The crop yield was estimated as follows:1- Average number of flowers/ plant (x)
average weight of fruit/plant = weight kg /plant. 2- Weight kg. /Plant (x) number of plants
Ireplicate= productivelly /kg. replicate. 3- Productivity/kg. replicate (X) number replicate
/sowing date = productivelly /kg. for sowing date. (Omran, et al. 2010 & Rehab, et al. 2019).

The statistical analysis (Simple correlation and partial regression) of the obtained
data was done by using SAS Institute (1997) program. Whereas the means were compared
through LSD tests, least significant differences at P=0.05 level.

RESULTS AND DISCUSSION

Data in Figure (2) Show that infestation of Aphis craccivora appeared during the
fourth week of November (29.75&17.80 individuals (indiv.)/plant) at sowing date 15" of
November (Recommended) for 2021-2022 and 2022-2023 seasons. Similarly, the sowing date
of 1% of December shows the infestation of A. craccivora appeared during the second week of
December (27.50&18.75 indiv./plant) during the 2021-2022and2022-2023 seasons. Overall,
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the highest population was sowing dates on the 15" of November and 1% of December with
suitable climatic factors (Fig. 1) during 2021-2022and 2022-2023 seasons. The sowing date on
the 15" of December the infestation of A. craccivora appeared 4™ week of December and the
lower population (8.25&6.25 indiv./plant) with decreased climatic factors in the 2021-2022and
2022-2023 seasons.

The population fluctuation of A. craccivora recorded two peaks on all sowing dates as
follows: The first peak for sowing date on 15" of November on Dec. 2" week record
64.50&58.40 and the second peak were 91.23&92.05 indiv./ plants on Jan. 4™ week with
high climatic factors during 2021-2022and2022-2023 seasons, respectively, (Figs.
1,2&3A). The first peak of A. craccivora for sowing date on 1% of December recorded
59.50&46.25 on Dec. 4™ week and the second peak was 89.50&95.00 indiv. /Plants on
Fab. 3" week during seasons 2021-2022and2022-2023, respectively, with suitable climatic
factors (Figs. 1,2&3B). Whereas, the first peak of A. craccivora for sowing date on 15" of
December recorded 33.75&31.25 on Fab. 1% week during 2021-2022and2022-2023
seasons, respectively. The second peak on the Apr. 1% week was 43.75 indiv./ plants during
the 2021-2022 season. The second peak for the 2022-2023 season on Mar. 3™ week was
46.00 indiv./plants with not favorable climatic factors for A. craccivora population
development [show Figs. (1,2&3C)]. The population of A. craccivora increases and
decreases until the end of the season with high and lower weather factors.

The data in Table (1) showed that the highest general mean numbers of A.
craccivora per season and no significant differences between the sowing date on the 15" of
November and 1% of December were 46.09+2.52&48.85+2.75 and 41.34+2.43
&43.57+£1.87 indiv. /Seasons 2021-2022 and 2022-2023, respectively. While the lower
general mean numbers of A. craccivora per season and highly significant differences
between the previous sowing dates and sowing date on the 15" of December
(21.25+1.80&24.01+1.29 indiv. /Seasons 2021-2022 and 2022-2023, respectively.

Statistical analysis in Table (1) showed that the simple correlation coefficient
values for effect between mean numbers of A. craccivora on the 15" of November
(Recommended) and each of the plants age'®?, C. sptemunctata, temp. max. and wind
speed were positive and significant during the 2021-2022 and 2022-2023 seasons. While
the C. undecimpunctata and C. carnea were positive and highly significant for 2021-2022
and 2022-2023 seasons. Whereas, the plant age® and R.H.% were negative and significant
during 2021-2022 and 2022-2023 seasons. While, the temp. Min. was negative and
significant during 2021-2022 and 2022-2023 seasons. Hence, S. corolla was positive and
nonsignificant for 2021-2022 and 2022-2023 seasons.

The results in Table (1) indicated that the partial regression line values the effect
on mean numbers of A. craccivora to sowing date on 15" of November for plant age'®?
was positive and highly significant during 2021-2022 and 2022-2023 seasons. However,
the plant age was negative and highly significant during 2021-2022 and 2022-2023
seasons. Whereas, the C. undecimpunctata and C. sptemunctata were positive and
significant during 2021-2022 and 2022-2023 seasons. While the C. carnea and temp. Min.
were negative and nonsignificant during 2021-2022 and 2022-2023 seasons. But, the S.
corolla, temp. max., R.H.% and wind speed were positive and nonsignificant for 2021-
2022 and 2022-2023 seasons.

The combined effect of all plant ages, natural enemies and weather factors on
mean numbers of A. craccivora were highly significant for probability value "P™" during
2021-2022 and 2022-2023 seasons. The explained variance (E.V.%) showed very high on
15" November and Which explains the combined effect of these different factors on A.
craccivora population as well as the remaining percentage is due to other factors.
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Fig. 1: Weekly mean of max. & min. temperatures ('C), wind speed (mph) and R.H.%
during two winter seasons at Qalyubiya Governorate.
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Fig. 2: Weekly mean numbers for three plantation dates on population Aphis craccivora
per plant on Vicia faba during two winter seasons at Qalyubiya Governorate.

Statistical analysis in Table (1) showed that the simple correlation coefficient
values for effect between mean numbers of A. craccivora for sowing date on 1% of
December and each of plant age! and R.H.% were positive and nonsignificant for 2021-
2022 and 2022-2023 seasons. The plant age?®® and wind speed were positive and
significant in 2021-2022 and 2022-2023 seasons. Whereas, the C. undecimpunctata was
positive and significant during the 2021-2022 season, it differed was positive and highly
significant during 2022-2023 season. On the other side, the C. sptemunctata, C. carnea, S.
corolla and temp. Max. were positive and highly significant in 2021-2022 and 2022-2023
seasons. The temp. Min. recorded negative and significant during 2021-2022 and 2022-
2023 seasons.

The partial regression line values revealed that the effect on mean numbers of A.
craccivora for sowing date on 1% of December and each of plant age! and C. carnea were
positive and highly significant during 2021-2022 and 2022-2023 seasons. While, the plant
age?®®, C. sptemunctata and temp. max. were positive and significant for 2021-2022 and
2022-2023 seasons. The C. undecimpunctata was negative and significant for 2021-2022
and 2022-2023 seasons. Whereas, the S. corolla recorded positive and nonsignificant for
the 2021-2022 season, but it recorded negative and highly significant for 2022-2023
season. Additionally, the temp. Min. recorded negative and significant for 2021-2022
season, but it recorded negative and nonsignificant for 2022-2023 season. The R.H.%
record was negative and nonsignificant for 2021-2022 and 2022-2023 seasons. However, the
wind speed was positive and nonsignificant for 2021-2022 season and it recorded positive and
significant for 2022-2023 season. The "P" value was highly significant during 2021-2022 and
2022&2023 seasons. The E.V.% showed very high and which explains the combined effect of
these different factors on A. craccivora population as well as the remaining percentage is due
to other factors.
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The data in Table (1) showed the simple correlation coefficient values for effect
between mean numbers of A. craccivora for the sowing date on the 15" of December and
each of the plant age!, C. undecimpunctata, C. carnea and the temp. max recorded positive
and highly significant during 2021-2022 and 2022-2023 seasons. While, the plant age was
positive and significant for 2021-2022 and 2022-2023 seasons. However, the plant age and
the temp. min. were negative and significant for 2021-2022 and 2022-2023 seasons.
Whereas the S. corolla was positive and nonsignificant for the 2021-2022 season, it
recorded positive and significant for 2022-2023 season. Additionally, the R.H.% recorded
negative and nonsignificant for 2021-2022 and 2022-2023 seasons. The wind speed
recorded positive and nonsignificant for 2021-2022 and 2022-2023 seasons.

Fig. 3: Growth of plants at three sowing dates.
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Table 1: Simple correlation coefficient and Partial regression line values for different
factors on mean numbers of A. craccivora /plant for three sowing dates and
productivelly/Kg for Spanish broad bean cultivar, (Vicia faba L.) during winter
seasons 2021-2022 and 2022-2023.

Planting date 15 of November 1% of December 15" of December
Simple Partial Analysis Simple Partial Analysis of Simple . . Analysis of
t N . of N ) o N Partial regression o
g correlation regression variance correlation regression Variance correlation variance
- Factors E T E.
r P b P F|P| V. r P b P F|P|l V. r P b P F|P|l V.
i Y Y
Plant age! 0.108 | 0.058* 0.420 | 0.006%% 0.166 | 0.894 0.387 | 0.002%% 0.149 | 0.002%% 0.623 | 0.040%
Plant age’ 0.760 | 0.057¢ 0,910 | 0.007+% 0.354 | 0.036% 0.452 | 0.058% 0159 | 0.035% 1136 | 0.041%
Plant age’ 0.212 | 0279 -0.121 | 0.005%* 0.462 | 0.046% 0.152 | 0.048% 0151 | 0.055% -0.505 | 0.006%%
C. undecimpunctata 0.795 | D.001%* 0.544 | 0.054* 0.574 | 0.020* -0336 | 0.036° 0720 | 0.001%* -0.377 | 0.002%%
2 | €. spremunctata 0.417 | 0.050* 0.945 | 0.055* 0.864 | 0.001%* 0.182 | 0.051% 0.183 | 0.051% -0.154 | 0.057*
= [ 'C carnea omc | oo™ | 0209 [0a13 o 2 | 18 [oase [omeem | oam | eom= [ B | g [Tosr [ose= | wamfeom | a g | s
2 | 8 corolla 0.295 | D.219 018 | 0009 & (2 | 2 | 0577 | 0.009%%F o1 | o228 R[S | R 0.205 | 0.338 0.614 | 0.023% SRR
H 3 H
13 | Temp. Max. 0.568 | D021t 0734 | 0.671 0.632 | 0.003%% 0711 | 0.027% - 0.308 | 0.001%* -0.481 | 0.025%
Temp. Min. _0.552 | D.038F 0.411 | 0.245 -0.548 | 0.025% -0.704 | 0.047% 0326 | 0.052% 0334 | 0.023*
R.H % 0112 | 0961 0.459 | 0.240 0.156 | 0.523 -0.825 | 0785 -0.541 | 0.825 0.256 | 0.151
Wind speed (mph) 0.298 | D.021* 0740 | 0.614 0.226 | 0.052% 0.102 | 0.162 0.851 | 0.716 0.228 | 0.867
(EE',f{ff.’{EE?;L’?‘[E;?‘;:&TE’&E‘% 46.00:2.52 (a) 41342243 (a) 21.25+1.80 (b)
Productivity/Kg/planting date . 3. . 15+43.
L.SD=215.84- LS00 ) 538.80:33.46 (b) 680.00-43.40 () 980, 15+43.46 (a)
Plant age! 0.628 | 0.028% 0.168 | 0.005% 0.201 | 0.808 0.974 | 0.005%% 0.252 | 0.006%% 0529 | 0.042%
Plant age’ 0.117 | 0.032* 0.271 | 0.005% 0.398 | 0.051% 0,954 | 0.030% 0.759 | 0.057* 0520 | 0.022%
Plant age’ 0.251 | 0.299 -0.116 | 0.007%* 0.509 | 0.025% 0.130 | 0.036% “0.651 | 0.041% -0.050 | 0.006%*
1o | C. undecimpuncrata 0.724 | D.001%* 0.205 | 0.025* 0.623 | 0.000% -0.918 | 0.050% 0.843 | 0.001%* 0581 | 0.001%F
S | C sptemunctata 0.493 | D.031* 0.373 | 0.056* n 0.834 | 0.001%* 0.351 | 0.032° - 0.186 | 0.001% 0334 | 0.036% "
8| € carnea 0.846 | 0.001% | 0592 | 0478 |B [o f 0.752 | 0.0027% 0424 | p.001%= E = ﬁ 0.765 | 0.001%% 0893 | 0.049% E = :\'J;
% 5. corolla 0.217 | D.ass 0.426 | 0.523 = [w| = [ o594 0007 0312 [ goo1 | % [B | ¥ 0145 | 0.053* 0558 | 0.272 =
@ | Temp. Max. 0,591 | 0.037* 0.766 | 0.663 0.652 | 0.002% 0.508 | 0.052* * 0320 | 0.001%% 0140 | 0.051%
Temp. Min. 055 | 0.025% 3.879 | 0.199 -0.539 | 0.027% -0.916 | 0737 0395 | 0.043% 0.860 | 0.043%
R.H. % -0.416 | 0.865 0326 | 0.411 0.197 | 0.417 0.867 | 0.815 0.267 | 0.782 0280 | 0.036%
Wind speed (mph) 0.271 | D.0s0* 0.406 | 0.688 0.215 | 0.035% 0.634 | 0.045% 0175 | 0.472 0579 | 0.298
ware = = 7. vl ¥
TR ATV 1835275 (0 G5 ® 2T B
Ergﬂ;i?;-é.;-y a;%-qpia‘:n;%udﬁ]e") 591.60+24.62 (b) 646.71226.50 (b) 1000.00+:38.93 (a)

Plant age! = Form date from sowing to 45" days of plant age. Plant age? = Form 45™ to 90™ days of plant age. Plant age =
Form 90™" days of plant age to the end of growing season.

Temp. Max.: Maximum temperature. Temp. Min.: Minimum temperature. Means followed by the same litter in each row
are not significantly different.

(r): correlation coefficient value. (b): Partial coefficient value (slope). (P): Probability value. (*): Significant at
probability level 5%. (**): Highly significant at probability level 1%. (+) = Positive correlation. ( - ) = Negative
correlation. General mean +S.E = General Mean of A. craccivora population /sowing date/season + standard error.

The results in Table (1) showed that the partial regression line values for the
sowing date on the 15" of December for effect on mean numbers of A. craccivora and each
of plant age'®2 and temp. min. were positive and significant for 2021-2022 and 2022-2023
seasons. Hence, the plant age was negative and highly significant for the 2021-2022 and
2022-2023 seasons. However, the C. undecimpunctata was negative and highly significant
for 2021-2022 season, but it recorded positive and high significance in 2022-2023 season.
Also, the C. sptemunctata was negative and significant for 2021&2022 season, as well as,
it recorded positive and significant for 2022-2023 season. Whereas, the C. carnea was
negative and significant for 2021-2022 and 2022-2023 seasons. Additionally, the S. corolla
was positive and significant for 2021-2022 season, but, it recorded positive and
nonsignificant for 2022-2023 season. The temp. max was negative and significant for
2021-2022 season, but it recorded positive and significant for 2022-2023 season. However,
the R.H.% recorded positive and nonsignificant for 2021-2022 season, and it recorded
positive and significant for 2022-2023 season. Finally, the wind speed was negative and
nonsignificant for 2021-2022 and 2022-2023 seasons.

The results in Table (1) revealed that the "P" value was highly significant for 2021-
2022 and 2022-2023 seasons. The E.V.% value was very high on the 15" of December and
which explains the combined effect of these different factors on A. craccivora population,
as well as the remaining percentage due to other factors.
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Productivity/Kg for Three Sowing Dates (Yield/sowing date):

The data in Table (1) indicated that the sowing date on the 15" of December gave the
highest productivity (980.15+43.46 and 1000.00£38.93 kg) at 2021-2022 and 2022-2023
seasons, respectively. Whereas, the lower productivity for sowing dates on the 15" of November
and 1% of December record 538.80+33.46 & 590.60+24.62 and 680.00+43.41 & 646.71+26.50
kg at 2021-2022 and 2022-2023 seasons, respectively. Statistically, there were highly significant
differences between the sowing dates on the 15 of December and the sowing dates on the 15" of
November and 1% of December. Also, there were no significant differences between the 15 of
November and the 1% of December. The study found that the sowing date of 15" December is the
preferable date for sowing broad beans compared to other sowing dates.

Table 2: Weekly total numbers of natural enemies /40 plants of broad bean plant (vicia
faba L.) for winter sowing at 2021-2022 and 2022-2033 seasons.

Coccinella Coccinella Chre Svrph Il
Inspection undecimpunctata Sptemunctata Tysepa carned VIPIRILS coro
date 2021- 2022- 2021- 2022- | 2021- 2022- 2021- 2022-
2022 2023 2022 2023 2022 2023 2022 2023
Nov. F%week 0 0 0 0 0 0 0 0
Jyreek ] 0 ] 0 0 ] 0 0
Dec. 1%week 2 1 0 0 0 0 0 0
ireck 3 2 & 8 1 3 4 3
Frdyreek 4 9 11 10 2 3 8 3
Jweek 7 15 15 11 8 11 14 8
Jan. 1®week 12 11 5 2 7 9 8 12
Dudyyrecl 10 6 7 9 3 7 7 7
Jrdyyreak 9 7 ] 9 3 ] 4 7
Jyreek 8 6 8 8 2 5 3 4
Feb.1"week 2 3 18 10 6 2 11 4
2udvyreck 9 8 10 11 9 2 4 3
Jidyyreek 12 9 9 14 11 3 3 3
Jtyweek 15 9 7 6 9 4 4 4
Mar. 1*week 12 9 ] 6 8 ] 4 9
Qudyreck 10 12 4 3 7 9 3 3
Fweek 8 8 6 3 6 7 2 2
Jyreek 7 7 3 3 3 ] 2 2
Apr 1%week ] 3] 3 3 2 4 0 1
2rdyreck 5 5 2 2 0 3 0 1
3rdyyreek 3 3 1 1 0 1 0 0
Jbyreek 2 2 0 0 0 0 0 0
Mav1®week ] 0 0 0 0 0 0 0
Qrdyreck 0 0 ] 0 0 ] 0 0
Total /season 132 140 129 135 89 93 85 78
Average 635+ 583 538+ 563 | 3.72¢ 3. 88+ 353+ 326+
+SE/season 0.35 022 0.34 0.44 0.33 0.42 038 0.26

Number = peak of natural enemy

The Natural enemies associated with A. craccivora on broad bean plants.

Data in Table (2) indicated that the predator C. undecimpunctata appeared in 1%
week of December for 2021-2022 and 2022-2023 seasons. While, the C. Sptempunctata, C.
carnea and S. corolla appeared in the 2"! week of December for 2021-2022 and 2022-2023
seasons. Additionally, C. undecimpunctata the first peak on Jan. 1% week, but recorded the
second peak on Feb. 4™ week during season 2021-2022, but the first peak was Dec. 4™ week
and the second peak on Mar. 2" week for 2022-2023 season. While the C. Sptempunctata
recorded the first peak on Dec. 4™ week for 2021-2022 season and the second peak on Feb.
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1t week season 2021-2022, and it recorded the first peak on Jan. 1% week and the second
peak on Feb. 3" week for 2022-2023 season. The C. carnea recorded the first peak on Dec.
4" week for 2021-2022 and 2022-2023 seasons, while, it recorded the second peak on Feb.
3 week during season 2021-2022 and it gave the second peak on Mar. 2" week during
2022-2023 season. Finally, record the S. corolla the first peak on Dec. 4" week for 2021-
2022 season, and it recorded on Jan. 1% week during 2022-2023 season. The second peak
was recorded on Feb. 1% week for 2021-2022 season, and it recorded the second peak on
Mar.1% week for 2022-2023 season.

The largest total numbers/season for C. undecimpunctata, while showed the
lowest total numbers/season for C. Sptempunctata and the lower total numbers/season for
C. carnea and S. corolla during 2021-2022 and 2022-2023 seasons.

DISCUSSION

The study showed that the sowing date of 15" December is the preferable date
for sowing seeds for green broad beans compared to other sowing dates for infestation of
A. craccivora. The climate changes played an important role in the growth of green broad
bean plants. These results are similar to those of Mahmoud et al. (2015&2017) who
recorded that A. craccivora reached a peak at the end of Nov. to half of Dec. on faba bean
plants and the humidity positively affected A. craccivora population in faba bean plant at
Menofeyia governorate, Egypt. Also, Nisar & Rizvi (2017) found that the different sowing
dates had a significant effect on the aphid population and recorded one peak for A.
craccivora on faba bean in the 3@ week of Dec. while, Seiter et al. (2019) stated that the
sowing date affects the aphid density, and this is an effective tactic to reduce aphids
damage to the crops. In determining insect population dynamics on a host plant, ambient
temperature, natural enemies of insects and host plant status are key factors. In addition,
Mohamed, et al. (2021) the Results indicated that A. craccivora infested faba bean plants
from 21t November 2019 to 12" March 2020 during the first growing season and from
22" November 2020 to 13" March 2021 through the second one. According to the
findings, the combined impacts of environmental conditions and plant ages can explain
changes in A. craccivora population density.

Conclusion

The study showed that the sowing date of 15" December is the preferable date for
sowing the green broad bean compared to the sowing dates on 15" of November and 1%
of December for infestation of A. craccivora. This is reflected in higher productivity of the
sowing date of 15" December than sowing dates on 15" of November and 1% of December.
Therefore, we recommend of sowing date on 15" December for sowing the green broad
bean crop.
Declarations:
Ethical Approval: Ethical Approval is not applicable.
Competing interests: The authors declare no conflict of interest.
Funding: No funding was received.
Availability of Data and Materials: All datasets analysed and described during the
present study are available from the corresponding author upon reasonable request.
Acknowledgments: The investigator would like to express its thanks to Prof. Dr. Fargalla F. H.
Prof. of Economic Entomology at Plant Protection Institute- Agriculture, Research Center. for his
valuable help in this article.



Impact of Sowing Dates and Relation to the Population of Aphis craccivora (Koch) on the Broad Bean 41

REFERENCES

Abdel-Samad S. S. M. and Ahmed M. A. (2006): Population flactuations of Aphis
craccivora and Liriomyza trifolii and their endoparasitoids on certain faba bean
varieties. Annals of Agricultural Sciences,51(2): 531-540.

Awadalla H. S.; EL-Kady H. A.; EL-Khyatt E. F. and Hegab M. A. M. (2016): Ecological
Studies on Aphid Species Infesting Different Leguminous Vegetable Plant
Varieties with Regard to their Seasonal Abundance. Journal of Plant Protection
and Pathology,7(11)-733-740.

Ebadah, I. M. A.; Mahmoud Y. A. and Moawad S. S. (2006): Susceptibility of some faba
bean cultivars to field infestation with some insect pests. Research Journal of
Agriculture and Biological Sciences, 2(6): 537-540.

El-Defrawi, G. M.; Emam A. K.; Marzouk I. A. and Rizkalla L. (2000): Population
dynamics and seasonal distribution of Aphis craccivora Koch and associated
natural enemies in relation to virus disease incidence in faba bean fields. Egyptian
Journal of Agricultural Research, 78(2): 627-641.

Hendawey, M. H. and Younes M. A. (2013): Biochemical evaluation of some faba bean
cultivars under rainfed conditions at EI-Sheikh Zuwayid. Annals of Agricultural
Sciences, 58(2), 183-193.

Khodeir, I. A.; Khattab M. A.; Rakha O. M.; Sharabash A. S.; Ueno T. and Mousa K. M.
(2020): Population densities of pest aphids and their associated natural enemies on
faba bean in Kafr EL-Sheikh, Egypt. Faculty of Agriculture, Kyushu University,
Fukuoka, Japan, 65(1), 97-102.

Mahmoud, M. A.; El-Khawass K. A.; Hammad S. A. and Ali M. 1. (2017): ‘Effect of
Temperature, Relative Humidity and Natural Enemies on some Insect Pests
Infesting Faba Bean Plants at EI-Monofia Governorate’, Mansoura Journal of
Plant Protection and Pathology, 8 (9) , pp. 447-451.

Mahmoud, M. A.; ElI-Khawass K. A.; Hammad S. A. and Ali M. 1. (2015): Susceptibility
of Three Faba Bean Cultivars to Field Infestation with Legume Aphids Aphis
craccivora Koch (Homoptera: Aphididae). International Journal of Environment,
4(1): 116 -120.

Mohamed, G. S; Allam R. O. H.; Mohamed Heba A. and Bakry M. M. S. (2021): Impact
of certain weather factors and plant ages on population density of Aphis
craccivora (Koch) on faba bean plants in Luxor Governorate, Egypt. International
Journal of Agricultural Sciences, 3 (4): 84-104.

Mohamed, M. A. A. (2003). Studied on certain insect pests infesting faba bean (Vicia
fabal..) with relation to their natural enemies in Sohag Upper Egypt. D.Ph. Thesis,

plant protection Department, Assiut University, Egypt, 217 pp.

Nayak, S. B.; Elango K.and Rao K. S. (2021): Insect biodiversity and their conservation
for sustainable ecosystem functioning. In: Biological Diversity: Current Status
and Conservation Policies, Volume 1, Eds. Kumar., V., Kumar, S., Kamboj, N.,
Payum, T., Kumar, P. and Kumari, S, 304-314.https://doi.org/10. 26832/ aesa
2021-bdcp-020.

Nisar, S. and Rizvi P. Q. (2017): Effect of sowing dates and abiotic variables on natural
incidence of predators and parasitoids of aphid species infesting yellow mustard
(Brassica campestris). Journal of Eco-friendly Agriculture, 12(1), 41-46.

Omran, A. F.; Malash N. M.; Ali F. A.; Salama G. M. and Entsar A. K. (2010):
Determination of irrigation water requirements of field grown tomato using class a
pan evaporation. Minufiya Journal Agriculture Research, Vol. 35 No0.6:2135-
2158.



42 Mousa, E. A. M. et al.

Pickett, J. A.; Wadhams L. J. and Woodcock C. M. (1992): The chemical ecology of
aphids. Annual Review of Entomology,37: 67-90.

Rehab K. M.; Al-Aragi Muhammad B.; Muhammad S. Q. and Al-Sawy Muhammad A. K.
(2019): An economic study of the most important factors affecting the nutritional
gap of fava beans in Egypt. Journal of the Union of Arab Universities for
Agricultural Sciences, Ain Shams University, Cairo, vol. 27 (3): 1221-1271.

SAS Institute (1997): SAS Statistics User’s Guide. SAS Institute, Cary, N.C., USA.

Seiter, N. J.; Miskelley A. D.; Lorenz G. M.; Joshi N. K.; Studebaker G. E. and Kelley J. P.
(2019): Impact of sowing date on Melanaphis sacchari (Hemiptera: Aphididae)
population dynamics and grain sorghum yield. Journal of economic entomology,
112(6), 2731-2736.

Yadav, P.; Banerjee S.; Gupta M. P. and Yadav V. K. (2015): Effect of weather factors on
seasonal incidence of insect-pests of soybean. Journal Multidisciplinary Advance
Research, 4(1):46-51.

ARABIC SUMMARY

»aaY) Jsdl e Aphis craccivora (Koch) Sk iddle g de) 30 we) ga il
daliall @ paill @l (Vicia faba L.) Broad Bean

M aSld) 1 éjﬁﬂgﬁjbdﬁﬁh‘ﬁ!dmcwywuiﬁew
Aol paedy ) seen - 8 — (Bl —dae 51 Ggaall S pe — Gl AE 5 G gan agae

¢le¥IsAphis  craccvora <l sl (e 3 pda dasdy 48le 5 del )l del e aui ) Al Caags
2021 (553l ausall A A alil) Aslanay g8 ey il Cy al Ay sall Jalsall i g e A jall 4y gl
de) )W 2o se of il < jelal (Vicia faba L.) broad bean i) J sl Ciia e 22023-2022 5 2022
A. craccivora 2l ple Lo gl Jai Gl;ci Cun peadV J il il ded ) 3 Jeatall 2o gall g8 jraa 15

43.46£980.15 <ilS dalh) el aa cpeusall /o 1.29£24.01&1.80221.25 Jaw
Saail ale Jasgie Ao b Jans Lty M 6l e 22023-2022 5 2022-2021 (s 5all /a2 38.93£1000.00&
& 2.434+41.4352.75+48.85&2.52+46.09 Dlaws yrewnd 15 yadsi 15 43 &)W A, craccivora
Db 15 ey 30 g b oS L sl e 22023-20225 2022-2021 cams sall/la 3 1.87+ 43.75
43.40+680.005  24.62+590.60&33.46+538.80 el  Gua daln) B jaewn 15
Al o Shasyl dalaill elal gl e 22023-20225 2022- 2021 Cnans sall /a2826.50+646.71&
Opasall JMA jaand 15 saed s 15 42l )00 20 50 Ga IS5 ramsd 15 A2l )3l 2 5o (o Alle 4500 (3558
Lgall elae ¥y bl jae e IS S Ll aansd T 5 a5 15 de) 0 de e G A sina (358 33 ¥ LS
A. craccivora Jasi e (Rsine e i 4 gine) dilite ol il Lagd Lol 5 sl 4 sha )l 5 5l jall a2
Al de) )3l e se G

Gun jead¥) Jill Aoy 3 Jiatd) ae odl g8 jaennd 15 del 3l ae ge of A jall B3 (pe aliiog g *
el 5e a 5EAL Aalil) el ga A, craccivora sl ale Ja sie S8l ae sall elagd sl gl el
a2 ) i ge DA dalil JBY) 5 el alaxi 8 JSY) Lad yrawsd |5 (masall) asi 5 del 30
A8 sl gad Aysall Jalsall 2305 aly pumd¥) Jaill ity sall Gulal Wla 150 4eadl ol gl il
e s b gt 15 de) )3l med s & Hlaay jaewnn 15 4e) ) e 50 2ie A craccivora
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