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ABSTRACT: The study was conducted on the Egyptian clover
crop to survey the main insect pests and predators and study the
population dynamic of these insects to predict the infestation level on
the summer crops which follows the Egyptian clover, The results of
the experiment conducted for two years in Ashmoun region
(Samadoun district), Menoufeya Governorate cleared that the
Egyptian clover Trifolium alexandrium (L.) plants harboured six
species of insect pests and four species of predators, belonging to 8
families and 7 orders. The dominant pest species was Hypera
brunneipennis (Boh.) followed by Aphis gossypii (Glov.) and
Spodoptera littoralis (Boisd), represented by 51.92, 13.70 and 13.12%,
respectively. The dominant predator was Coccinella undecimpunctata
(R.), representing 42.63% followed by Paederus alfierii (K.)
represented by 37.40% in 2002 season. In 2003 season the results
showed that H  brunneipennis (Boh.) and A. gossypii (Glov.)
represented 44.70% and 19.0% and the least was Nezara viridula (L.)
represented 5.82% whereas, predators results showed the same
trend in 2003 season and cleared that Coccinella undecimpunciata
(R.) and Paederus alfierii (K.) presented by 46.62 and 41.62,
respectively, followed by Chrysoperla carnea (Steph.) and Syrphus
corollae (F.) comprised 7.12% and 4.64%, respectively. The
populations Fluctuations to the insect pests and predators were
studied. The daily mean temperature and relative humidity effects
on the insect pests populations fluctuations were studied to clarify
the relationship between these factors and the insect pests.

Key words : Insect pests, insect predators, Egyptian clover,
temperature, relative humidity.
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INTRODUCTION
The Egyptian clover
Trifolium alexandrium is

considered the main forage crop to
feed farm anmimals in Egypt. The
Egyptian clover harboured
different species of insects and other

arthropods. The environmental
conditions affect insect species
populations on many crops

(Cardinale and Nelson, 1999).
Many studies also concerning
about survey of insect pests and
predators associated with clover
(Mohamed and Ismail, 1974;
Abdel-Fattah and El-Saadany,
1978, Shawer et al., 1989; El-
Hawary et al., 1995, El-Dakhakhni
et al, 1995 and El-Mezayyen,
1998 and 2001).

The present study aims to
investigate  insect pests and
predators presented on Egyptian
clover. The population dynamics
of these insects affected by
prevailing air temperature and
relative humidity was also studied.
On the bases on the date of present
investigation. Insect infestation
and intensity on the summer crops
easily predicted. So integrated pest
control program could be designed
on the crops which followed clover
as cotton, maize and vegetables.
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MATERIALS AND
METHODS

The experiment was
conducted for two successive
secasons on the Egyptian clover
crop sown in area of about one
feddan at Ashmoun region,
Menoufeya  Governorate. The
survey was started in the first week
of February to the last week of
June in 2002 and 2003. Normal
agricultural practices were carried
out without chemical application.
The samples of collected insects
were taken randomly at 3 p.m., and
collected by 50 pendular
sweeps/feddan from 5 locations
and the mean  numbers
calculated/10 sweeps. The caught
(swept) Insects were sorted and
identified. The identification of
insect samples was made when
possible by classification Research
Department, Plant Protection
Institute. The daily mean of
temperature and relative humidity
were supplied by the
meteorological organization, to
clarify the role of the selected
factors in regulating the insect
pests populations, occwring on
clover.
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RESULTS AND
DISCUSSION

Survey of Insect Pests and
Associated Predators on the
Egyptian Clover:

1- Insect pests:

The results clear that the
Egyptian clover T. alexandrinum
harboured six pest species belong
to four families of four orders
(Tablel). In 2002  season,
Coleopterous insects  were
dominant including Curculionids
represented by Hypera
brunneipennis which showed the
highest populations averaging
87.36 insects / 10sweeps (51.92%)
followed by Lepidopterous insects
occupied the second rank and
represented by 50.88
insects/ 1 Osweeps (30.24%).
Spodoptera littoralis, Spodoptera
exigua and  Autographa spp.
averages 22.08, 16.56 and 12.24
insects/10 sweeps were counted for
the three species representing
13.12, 984 and 7.28%,
respectively.

Homoptera was the third
order that represented by Aphis
gossypii  showed 13.70% and
averaged 23.04 insects/10 sweeps.
Hemiptera the - last in the order
represented by the Pentatomid N,
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viridula composed 4.14% of the
total insect catch and averaged
6.96 insects/10sweeps.

In 2003, the results showed
the same orders and revealed that
Coleoptera (H. brunneipennis)
averaged 62.64 insects/10 sweeps,
and represented 44.70 of the total
insect catch Lepidopterous species
Autographa spp., S. littoralis and
S. exigua counted the averages
were 1920, 1416 and 9.36
insects/10sweeps composed 13.70,
10.10 and 6.67% if the total insects
count. Homoptera represented by
Aphididee and A gossypii
averaged 26.64 insects/10sweeps
and represented19.01%. The least
abundant order was Hemiptera
represented by included Nezara.
virdula  which averaged 8.16
insects/10 sweeps and composed
5.82%.

Generally the results showed
that the Egyptian clover harboured
a higher numbers of insect pests
and predators in 2002 season than
in 2003 season and this could be
attributed to the differences in
daily mean of temperature and
relative humidity.

The results clear that the
represented pest insect species had
a different characters in infestation
in 2002. (Table2 and Fig.l) H
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Table (1): Seasonal mean and occurrence percentage numbers of insect pests and predators during

2002 and 2003 seasons on clover at Ashmoun region, Menoufeya Governorate.

Species 2002 Season 2003 Season

Order Family Seasonal mean 0 y Seasonal mean o %

1. Insect pests numbers/10 sweeps CCUTENCE 7 | numbers/10 sweeps | ~CC o Tence %
 Goteoptera | Curculionidae | P8 ‘;g;’r‘l“)e”"’""’s 87.36 51.92 62.64 44.70
‘ Spodoptara littoralis 22.08 1312 14.16 10.10

L . Boisd.
Lepidoptera| - Noctuidae Spodopt(era exi)gua (Hb.) 16.56 9.84 8,36 6.67
| Autographa spp. 12.24 - 7.28 19.20 13.70
ITotal 50.88 30.24 42.72 3047
Homoptera | Aphididae | Aphis gossypii {Glov.) 23.04 13.70 26.64 19.01
Hemiptera i Penlatomidae MNezara viridufa {L.) 6.96 4.14 B.16 5.82
[Total 168.24 100% 140.16 100%
Insect predators

- Coleoptera | Coccinellidae | C. undecimpunciata (R.) 34.32 4263 3144 4662
! Staphylinidae | Paederus affierii (K.) 30.16 37.40 28.07 41.62
Total i 64.48 80.03 59.51 §8.24
Neuroptera | Chrysopidae Cf:’ﬂ’g’:‘(’g;gﬁ) 10.08 12.52 480 742
Diptera Syrphidae Syrphus coroliae (F.) 6.05 7.45 3.13 4.64
[Total 80.61 100% 67.44 100%
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brunneipennis infestation started in
14" of February by 4.8/10 sweeps
and reach its peak in 27" of April
by 206.4 insects/10 sweeps and
decreased to zero by 22 of June,
followed by Lepedopterous insects
S.  lioralis, S. exigua and
Autographa spp. Counted 62.4,
57.6 and 4.8 insects/10 sweeps in
6" of February for S, littoralis and
S. exigua, respectively and 7" of
March for Autographa spp., and its
maximum mean numbers were,
72.0, 57.6 and 336
insects/10sweeps in 6 and 28" of
February for the first two pests and
in 25" May for the third pest, then
their numbers fluctuated to the last
records in 11™ of May for the first
two pests and in 22™ of June for
the third pest recording 15.4,4.8
and 24.0 insects /10 sweeps
respectively. A. gossypii and N.
Viridula infestation started at the
end of April and 18" of May
respectively. The maximum mean
numbers were 76.8 and 43.2 in
15" of June and the 1" of June
respectively then fluctuated to the
end of the season in 22™ of June.

The infestation pattern of the
insect pests cleared in 2003 season
(Table 3 and Fig.2) showed that H.
brunneipennis the highest mean
numbers on. clover in 28" of
February (24 insects /10 sweeps)
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and reach to the peak in 25" of
May  recording 1584 and
decreased to zero in 8" of June.
The noctuids S. littoralis, S. exigua
and Autographa spp. started
infestation in 6™ February and
reached to their peaks (43.2,38.4
and 384  insects/10sweeps,
respectively), and fluctuated to 27"
of April, the 4" of May and 22" of
June for S. exigua, S. lintoralis and
Autographa spp. receptively. A.
gossypii and N. viridula infestation
started in 28" of March and in 18"
of May by 24.0 and 33.6 insects/10
sweeps. and the peak of the two
insects in 15" of June and 18" of
May respectively.

Many  studies recorded
clover fauna, for instance,
Mohamed and Ismail (1974) and
Abdel-Fattah and El-Saadany
(1978) recorded thirteen insect
pests in Giza, Governorate and
twenty one insect pests at Shibin
El-Kom, respectively. Boraei ef al.
(1993) recorded 28 insect pest
species at different localities in
Kafr El-Sheikh Governorate. El-
Hawary et al. (1995), recorded 24
insect species on Egyptian clover
in Kafr El-Sheikh. The different
results from the investigations due
to the different locations, weather

* factors and to unknown conditions.
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Table (2): Mean numbers of insect pests and predators on the Egyptian clover during 2002 season at

Ashmoun region, Menoufeya Governorate, Egypt.
| Insect pests Predators D.M. of Temp. | D.M.of R.H.%
Date S.littoralis | S.exigua | Hypera sg. | Autographa spp. | A.gossypii | N. viriduia| Coccinella sp. | P.aifierii 1 C. clrnea] S.coroiiae |
16/2/20021 ©62.4 576 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.25 73.83
L 14112 384 250 4.8 0.0 0.0 0.0 48 i 00 0.0 0.0 | 1585 | 7325
- 24112 432 28.8 9.6 0.0 g0 0.0 10.6 1 po 0.0 0.0 14.00 6514
| 28112 72.0 33.6 1.2 c.0 0.0 0.0 13.4 0.0 0.0 0.0 16.20 64.50
i 713 48.0 52.8 336 4.8 00 | 0D | 182 9.6 00 | GO 17.00 70.14
1443 | 144 | 288 | 96.0 g6 00 | 00 | 338 144 [ 48 | 00 | 1981 | 6107
b 21113 48 13.4 48.0 14.4 0.0 00 -| 432 13.4 96 48 18.38 69.07
2843 96 | 48 105.6 4.8 0.0 0.0 432 i54 | 124 10.6 20.00 61.42
I 6/4 23.0 ] 15.4 67.2 13.4 0.0 0.0 28.8 96 ; 28 8.6 18.76 6172
L 13//4 250 1192 | 168.0 15.4 0.0 0.0 336 23.0 1 19.2 | 1.0 19.10 60.92 -
| 20/i4 | 2B.B | 144 | 177 14.4 0.0 0.0 32,8 250 24 1 134 23.00 57.78
- 2704 1 43.2 23.0 206.4 9.6 338 0.0 826 43.2 116 | 24 19.80 56,07
. 445 13.4 9.6 115.2 192 422 0.0 336 38.4 9.6 3.8 | 2055 54,50
ALE 16.4 4.8 182.0 18.2 52.8 0.0 38.4 336 | 164 1.0 24.00 47.85
18//5 0.0 0.0 163.2 1.0 62.4 14.4 67.2 432 | 19.2 18.2 24 58 54.00
2515 0.0 0.0 192.0 336 72.0 336 48.0 24 3.4 17.2 23.98 53.00
. 16 | 0.0 0.0 816 19.0 346 43.2 43.2 432 | 154 2.0 26.55 53.07
L 8/6 0.0 0.0 52.8 19.4 52.8 19.2 33.6 944 | 192 1 144 2575 53.85
15/ | 0.0 0.0 14.4 14.4 76.8 288 33.6 72 24 0.0 27.85 65.35
22/16 0.0 0.0 0.0 24.0 338 0.0 43.2 99.6 0.0 0.0 27.18 56.28
Total | 441.6 {331.2 | 1747.2 244.8 460.8 | 139.2 686.4 602 | 2016 120 - -
Mean | 22.08 116.56 | 87.36 12.24 23.04 | 6.96 34.32 30.1 | 10.08 6.0 | - -
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Fig. (I} Scasonal fluctuations in the populalion densitics of inscct pests en clover plants with
predators and their records of main climatic factors at Ashmoun, Mcnoulia Governorate

during 2002 scason.



Hammad and Hafez

690

Table (3): Mean numbers of insect pests and predators on the Egyptian clover during 2003 season at Ashmoun region, Menoufeya
Governorate, Egypt.

- Insect pests i __Precators )
Date S.littoralis S.exigua Hy ;;era AUth,:p haA gossypunN wrrdula : Coccinelia, iP.alfferif. C. carnea : S.corollae D M. of Temp. g’::g,:
B/2/2003 432 . 144 0.0 48 00 ! 00 oo . ¢ 0.0 0.0 1217 49.41
Tz 144 38.4 0.0 96 | 00 . 00 96 0o . 00  @C . 1531 5812
21z 336 268 00 144 00 00 . 144 0.0 00 oo 1667 6635 |
282 240 194 240 . 00 06 00 | 288 60 00 0 . 1208 6371 |
713 160 338 432 192 00 00 - 338 00 00 0.0 1711 5685
T3 288 142 672 142 00 ' 00 _ 336 o.C s6 00 1577 5667 |
T2 14z T4 528 196 00 00 480 9B 38 00 1654 5607 |
" zgi3 146 48 768 14z 240 - 0O 672 . €8 10 i8 " Tess €278
e oe 48 §28 44 02 00 334 144 14 3 2103 5416 |
P34 96 48 1382 192 4 00 34 288 10 10 1815 50.57
204 240 148 10656 240 334 ' 00 - 288 338 134 17.0 2185 - 5485 :l
Comma 144 44 132 148 . 240 - 00 430 240 34 12 21.55 50.42
445 338 00 6720 240 432 | 00 528 : 240 14.4 14 22.52 5078
11115 00 00 1536 332 | 624 00 | 334 © 432z 182 1L 2657 | 4842 |
1815 0.0 06 1296 : 336 | 526 ' 336 | 338 912 10 43.0 28 47 48.28
255 00 0C 1584 © 384 720 334 . 146 . 432 182 - 183 2785 _ - 5078 |
e 06 Co 432 24.0 432 24.0 526 . 334 96 L0 2790 5028
8/76 o0 oo 0.0 240 . 336 28.8 240 | 590 00 o0 27es 8171
is#6 . o0 oo oo 144 gt2 194 240 656 00 oG 2877 5300 |
L‘zsz&"" ' d'ﬁ oo 0.0 240 . 338 240 144 . B16 00 00 2091 5207
Total 282 187.2 12528 384 532.8 - 1632 6288 5614 960 625 - -
[ Mean 14 16 936 6264 1920 2664 8.16 3144 2807 48 343 N
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2. Insect predators:

The data reveal that the
swept insect predators were four
species belong to 4 families and 3
orders (Tablel).

Coleopterous predators were
represented by Coccinella
undecimpnctata (R.) and Paederus
alfierii  (K.). The  former
represented 42,63 and 46.62%
whereas, the later formed 37.40
and 41.62% of the total predators
count in 2002 an 2003,
respectively.  The  neuropteran
predator Chrysoperla carnea(Steph.)
came in the third class forming
1252 and 7.12% in the two
seasons, respectively.  Syrphus
corollae was the least abundant
predator, representing 7.45 and
4.64% of the total insect predators
catch in 2002 and 2003,
respectively. Regarding 1o the
seasonal abundance of the main
predators (Tables 2,3 and Fig. 1,2),
it is obvious that C
undecimpunctata started to appear
on clover fields around mid
February in  both  seasons.
However, this predator manifested
3 peaks of abundant along the
season. The three peaks were
during the last week of March and
April and the third week of May in
2002; during the last week of
March and the first week of May
and June of 2003 season.

Hammad and Hafez

P. alfierii was swept in lower
numbers during March and early
April, however the higher numbers
of this predator were swept during
June in both seasons. Chrysoperia
carnea appeared of clover fields
on 14™ of March in the two -
seasons being more abundant on
2002, counting 10.08 insects
compared 10 4.8 insects /10 sweeps
in 2003.

Syrphus  corollae appeared
later and disappeared earthier and
its  population in 2002, 6
msects/10sweeps was nearly as
twice as that of 2003 that counted
3.13 insects/10sweeps. Its clear
from the data (Tables 2 and 3) that
the growth of predators population
1s 'in parallel with that of their
preys. Also S littoralis and §.
exigua disappeared on clover
fields, at the end of April and/or
during the first half of May as two
pests moved to the more preferable
hosts during that period (cotton,
vegetables and maize crops).

Several authors recorded and
identified the predators which
presented in the Egyptian clover

such as Mohamed and Ismail
(1974), Abdel-Fattah and El-
Saadany (1978), Moursi and
Youssef  (1986), Shawer et

al (1989), Boraei et al (1993), El-
Dakhakhny er @/ (1995) and Ei-
Mezayyen (2001).
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The Effect of Prevailing Air
Temperature and Relative
Humidity on the Occurrence
of Clover Insect Pests:

The relationship between
prevailing air temperature and
relative humidity and insect
pests:

Generally, itis clear that the
climate during clover season was
more humid in 2002 than in 2003.
In addition, the daily mean air
temperature was relatively higher
during the first half of clover
season in 2002 than in 2003 while
the inverse was true during the 2™
half. This climatic condition was
accompanied with higher
populations of S. littoralis and H.
brunneipennis  and the four
predator species in 2002 and lower
populations of Autographa spp, A.
gossypii and N. viridula insects.

Statistical analysis of data
expressed as the simple correlation
and partial regression revealed the
following:

A-1n 2002 season:

Results cleared that the
simple correlation analysis (Table
4) showed a positive significant
relationship between the daily
mean of temperature and
Autographa spp., A. gossypii and
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N viridula and  positive
insignificant to H. brunneipennis.
Whereas, the relation was
negatively significant between this
factor and S littoralis and §.
exigua. The correlation coefficient
values (r) were .42, 0.57, 0.44,
0.11,-0.37 and -0.45, for the above
mentioned insects, respectively.
The partial regression coefficient
values which give the percise
relationship, showed that an
increase or decrease by one unit of
the tested factor would change the
mean number of Autographa spp.,
A gossypii, N. viridula, H
brunneipennis S. littoralis and
S.exigua by 0.81,2.76, 1.8, -10.74,
-3.58 and -1.99, respectively.

The relationship between
relative  humidity and the
populations densities of the insect
pests showed a negative significant
correlation with H. brunneipennis,
Autographa spp., A. gossypii and
N, viridula and positive significant
with S. littoralis and S. exizua. The
correlation coefficient values (r)
were —0.39, 0.41, -0.57, -0.28. 0.25
and 0.38, respectively. The partial
regression showed that the increase
or decrease by one unit of the
tested factor would change the
mean number of H. brunneipennis,
Autographa spp., A. gossypii and
N, viridula, S. littoralis  and
S. exigua by -11.71,-043, -1.37, -
0.30, -0.38 and 0.42, respectively.



Table (4): Simple correlation and partial regression analysis on the effect of two main climatic factors
daily mean of temperature and daily mean of relative humidity on the variability in the
populations fluctuations of insect pests in Egyptian clover during 2002 season in Ashmoun
region, Menoufeya Governorate.
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Insect pests Factors Simple correlation Partial regression
: r b P B F P E.V,

D.M. of temp. <037 | -3.06 | 0.001** -3.58 0.07

8. litoralis 523 %38
D.M. of RH.% 0.25 1.56 | 0.02¢ -0.38 0.75
D.M. of temp. -0.45 | -2.57 | 0.00%** -1.99 0.15

S. exigua 7.73 %A6
D.M. of RH.% 0.38 1.52 | 0.003** 042 0.63
DM. of temp. ¢.11 511 |0.14 -10.74 0.05*

Hypera sp. 8.03 %48
DM.of RH% | 039 | .23 [0.002** ; -]11.71 0.002*+
D.M. of temp. 042 | 139 |0.001%* 0.81 0.29

Autographa spp. 782 |- %46
DM.of RH% | -0.41 | -0.88 | 0.002** -0.43 0.37
D.M. of temp. 0.57 452 | 0.0001%** 276 0.13

A. gossypii 15.12 %62
DM.ofRH% | -0.57 | -2.91 |0.000%** | 137 0.23
D.M. of temp, 0.44 1.90 | 0.001%* 1.80 0.09

N. viridula - 11.96 %38
DM. of RH.% -0.28 -0.96 | 0.013* -0.30 0.90

**Highly significant : P. = Probability

* Significant



Table (5): Simple correlation and partial regression analysis on the effect of two main climatic factors
daily mean of temperature and daily mean of relative humidity on the variability in the
populations fluctuations of insect pests in Egyptian clover during 2003 season in Ashmoun
region, Menoufeya Governorate.

Insect pests Factors Simple correlation Partial regression
T b P b F | P E.V.

D.M. of temp. -0.19 | -0.80 ; 0.04* -1.22 0.002**

8. littoralis 7.92 Y46
DM. of RH.% 0.09 032 017 0.61 0.006%*
D.M. of temp. -0.17 | -0.67 | 0.06 -1.05 0.005%+*

S. exigua 7.84 . %46
DM of RH.% 0.10 031 014 0.56 0.63
D.M. cf temp. 0.10 248 1015 2.40 021 ‘

Hypera sp. 1.04 %10
D.M. of R H.% 0.02 068 10.51 0.11 0.91
D .M. of temp. 0.62 1.07 {0.000%** [ .113 0.00%*

Autographa spp. ‘ 1595 %563
DM. of RH.% 0.04 0.17 1034 -0.0% 0.44
D.M. of temp. 0.56 2.80 | 0.000%+* | 332 0.0001 %%+

A. gossypii 17.47 %66
D.M. of RH % 005 | 0034 ! 094 -0.74 0.03
D.M. of temp. 0.47 1.20 | 0.000%** | 146 0.000%**

N, viridula 13.15 %39
DM. of R.H.% -0.05 -0.04 | 0.86 -0.38 0.033

**Highly significant P .= Probability

* Significant

$00Z (2)'ON I 104 “s2y "33y [ 3p3vg
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B- In 2003 season:

The relationship between the
daily mean of temperature and
these insect pests (Table 5) showed
the same trend of 2002 season
where (r) values were -0.19, -
0.17, 0.10, 0.62, 0.56 and 0.47 for
S.  lintoralis, S, exigua, H
brunneipennis, Autographa spp.,
A gossypii and N. viridula,
respectively. The partial regression
values cleared that the increase or
decrease by one unit would change
the mean number by -1.22, -1.057,
240, 1.13, 3.32 and 1.46 forthe
swept insect pests, respectively.
The -simple cormrelation analysis
showed a positive insignificant
relationship between the relative
humidity and the insect pests
populations  except  negative
insignificant  relation with N
viridula pupulation fluctuation and
{r) values were 0.093, 0.10, 0.022,
0.046, 0.05 and -0.05 for S
littoralis, S.
brunncipennis, Autographa spp.,
A gossypii and N. viridula. The
partial  regression relationship
showed any increase or decrease in
the refative humidity would change
the mean numbers by 0.61,0.56,
0.11, -0.09,-0.74, and --0.38 for S.
littoralis, S. exigua, H.
brunneipennis, Autographa sp., A.
gossypii  and N viridula,

exigua, H -

Hammad and Hafez

populations,  respectively. The
effects of the two main clunatic
factors were higher in 2003 season
than 2002 season except the effects
on H brunneipennis, These may
be due to the change effect which -
in general- was lower in 2002
season. This relationship between
the climatic factors and population
fluctuation of main insect pests on
clover coincided with that of El-
Mezayyen (1998) who cleared this
relationship.

Its cleared that the tested two
factors (Daily mean of temperature
and daily mean of relative
humidity) and the predators
together has agreat effect on the
regulation of the insect pests
populations and the remaining
unexplained variance was assumed
to be due to the influence of other
unrecommended factors
(environmental, biclogical etc.)in
addition to the experimental error.
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