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Abstract

Some ecological studies on sugar beet insect pests were
conducted at Kafr El-Sheikh Governorate during 2004/2005 and
2005/2006 seasons. In the first season, the insect pests as well as
their associated natural enemies were surveyed. The effect of three
planting dates and the relative susceptibility of three sugar beet
cultivars on the relative abundance of the main insect pests
infestation (Pegomya mixta, Cassida vittata and Scrobipalp
ocellatella)y were determined. While during the second season, the
effect of different infestation levels of Pegomya mixta on different
sugar beet yield components was estimated. Results revealed that
early plantation in September was the most suitable planting date
to avoid insects infestation. Results also indicated that the
infestation of AP. mixta caused significant decrease in different sugar
beet yield components.



INTRODUCTION

The sugar beet is native to the Mediterranean area, where it was cultivated as
far back as about 2000 to 1500 years B.C. The sugar beet roots used to contain not
more than 8 to 10% sugar since 160 years ago. Now, the best of current varieties
have a high sugar content, some as much as 18 to 20 %, and even more.

In Egypt sugar beet cultivation spread rapidly in the provinces of Lower Egyptl
(Kafr Sheikh, Dakahlia, Behera and Fayoum). The cultivated area with this crop
increased from 17.000 to 140.000 feddans in the period from 1982 to 2004 (cited
from Delta Sugar Company). The four Egyptian sugar factories produce more than
one million ton of sugar, this production represent about 26% of all sugar production
in Egypt.

Under Egyptian ecosystem, sugar beet plants are subjected to be attacked by
rumerous insect pests during its different growth stages, so many authors are
attracted to study these insects, Mesbah et 4/,(1985), Ei-Khouly, (1992), Aly et al.,
(1993alb), Ebieda (1997), El-Zoghbey (1999), Abdel-Raheem (2000), Helal (2004)
and El-Khouly (2006).

The present work outlined to study: survey of the insect pests attack sugar
beet as well as their associated natural enemies, the population dynamics and

seasonal fluctuations of certain insect pests, effect of three planting dates and the
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relative susceptibility of three sugar beet cultivars on abundance of main insect pests
infestation. The effect of different infestation levels of Pegomya mixta on different

sugar beet yield components was studied.
MATERIALS AND METHODS

A survey of insect fauna on sugar beet plants, effect of planting dates and
susceptibility sugar beet varieties to certain insect pests infestations were studied
during 2004-2005 season at Sakha Research Station,, Kafr Ei-Sheikh Governorate. An
area of about > feddan was chosen and divided into three equal blocks, each was
also divided into nine equal plots, each was measured 42 m=2. All regular agricultural
practices were undertaken with no chemical control during the experimental pericd.

To study the effect of planting dates, three times were chosen, early on
September, 25, moderate on October, 16 and fately on November, 5, 2004.

As for susceptibility of sugar beet varieties, three popular varieties were
chosen, Carola, Oscar Boley and Pleno.

Regular weekly interval were made to estimate seasonal fluctuation in the
population densities of sap sucking insects and their associated natural enemies.
Direct counts, by using 10x hand lens, on 270 leaves (30 leaves/ varieties/ planting
dates) were recorded. To identify these insects, samples preserved in 70% ethyle
alcohol were transferred to the laboratory.

To estimate the seasonal fluctuations in the population densities of the
chewing insects and their associated natural enemies, a number of random leaves
(according to each insect infestation) was also taken from each v‘ariety and kebt in
polyethylene bags and transferred to the laboratory.

To determine the impact of Pegomya mixta at different levels of infestation
on different sugar beet yield components, an experiment was canducted under field
conditions at the same station in 2005/2006 season. Oscar Boley variety was
cultivated in the second week of Qctober, 2005 and harvested at the end of April,
2006. Just before harvest, infested plants were labeled under five degrees of P, mixta
infestation, no infestation (control), 10 to 20 mine/plant, 21 ta 30 mine/plant, 31 to
40 mine/plant and more than 40 mine/plant. Samples of 25 plants were taken from
each level to determine the weight of roots and leaves, sucrose and sucrose quality
percentages. The qualitative components were analyzed by the sugar factory at El-

Hamoul district, Kafr EI-Sheikh Governorate.
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RESULTS AND DISCUSSION

I- Survey of the insect fauna:

Identification procedures for the surveyed insects during 2004-2005 showed
two main groups. The first is sap sucking insect pests included five species, Aphis
gossypii Glover and Myzus persicae (Sulz) (Hemiptera: Aphididae), £Fmpoasca
decipiens Paoli (Hemiptera: Jassidae), Nezara viridula (Linnaeus) (Hemiptera:
Pentatomidae) and 7hrips tabaci (Lindeman) (Thysanoptera: Thripidae). These insects
were associated with five predators, Syrphus corollae Fabricius (Diptera: Syrphidae),
Coccinella undecimpunctata L. ( Coleoptera: Coccinellidae), Paedierus alfierii Koch
(Coleoptera: Staphylinidae), Orius spp. (Hemiptera: Anthocoridae) and Chrysoperia
carnea (Stephens) (Neuroptera: Chrysopidae)( fig. 1 & 2).

The second group is chewing insect pests included 3 species, Sugar beet
leaf miner, Pegomya mixta Vill. (Diptera: Anthomyiidae), the Tortoise beetle, Cassida
vittata (Vill.) (Coleoptera: Chrysomelidae) and the Sugar beet moth, Scrobipalp
ocellatella Boyd (Lepidoptera: Gelechidae). The parasitoids of these insect pests were
Opius nitidulator Nees (Hymenoptera: Braconidae) on larvae and pupae of P. mixta,
Agathis sp. (Hymenoptera: Braconidae) on larvae and pupae of 5. ocellatella,
Monothochaeta nigra Blood and Kryger (Hymenoptera: Trichogramatiidae) on eggs of
C. vittata.

II. The Population dynamics:

1. Sap-sucking insects and their associated natural enemies:

Weekly direct examination of leaves during the period from 2, March to 25, May,
2005 indicated that, the Jassid species, £ decipiens was the most dominant with a
seasonal mean number of 113.9 insect/leaf. The other species were found in a few
numbers, 9.2, 2.8 and 1.2 insect/leaf for thrips, aphids and green bug species,
respectively, Fig. {1). The associated five predator species showed that, £ carnae was
the most dominant with a seasonal mean number of 19.0 individuals/leaf (14.2 eggs
& 4.8 adults) while the other four predators were found in a small numbers, 6.9, 4.9,
3.3 and 0.1 insect/leaf for A. alfierii, C. undeciumpunctata, Orius spp. and S. corollae,
respectively, Fig. (2).

‘ From the above results, it could be concluded that, the sap-sucking insects
were not dangerous to sugar beet plants, may be due to the role of their natural
enemies which keeps the population of these insects around their equilibrium positioh

in this region.
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2. Chewing insects and their associated parasitoids:
a. The Sugar beet leaf miner, P. mixta Vill.:

Weekly mean numbers of leaf mines were taken from 270 random leaves
(30 leaves/ variety/ plantation date). Results in Table (1) showed that, regardless of
plantation date, the seasonal mean number of mines was 3.8/leaf. The population
density of this pest fluctuated throughout the successive counts and recorded two
peaks, the first was in early March while the second was in the first week of
April,2005, recorded 4.3 mine/leaf, for each .

The Opius nitidulator parasitoid was recorded on both P. mixta larvae and
pupae during the period from the last week of February (19.4% parasitism) to the end
of March, 2005 (2.8% parasitism), Table,1. These results are in agreement with those
obtained by El-Agamy et a/. (1994 a & ¢) and El-Zoghbey, {1999).

b. The Tortoise beetle, C. vittata (Vill.):

Seasonal fluctuations of the tortoise beetle were carried out by weekly -
numbers of leaf pores/ cm?/leaf taken from a sample consisted of 270 random leaves
{ 30 leaves/ variety/ plantation date). Results in Table (2) showed that, the
infestation appeared in the last week of March and extended to the second week of
May, 2005. The seasonal mean number of pores was 4.3 /cm?2/leaf. The population
density of this insect recarded three peaks during the activity period, in last week of
March (2.0 pores/cm?/leaf), mid April (3.4 pores/cm?/leaf), and mid May (17.0
pore/cm?/leaf) .

The parasitoid M. nigra. was counted on eggs of C. vitata. during the
period from the last week of March to the second week of May. Parasitism ranged
between zero% in the first week of April, to 19.5% in the first week of May, 2005
(Table,2). These results are in agreement with those obtained by El-Agamy et al.
(1994 b&c), Youssef, (1994), Awadalla, (1996) and El-Zoghbey (1999).

¢. The sugar beet moth, S. ocellatel/a Boyd:

Seasonal fluctuations in the infestation by this insect were carried out
weekly through numbers of larvae directly were counted on 90 random plants (10/
variety/ plantation date). Results in Table (3) showed that, the infestation appeared
in the second week of March later than the other two chewing pests and extended
to 13, April, 4, May and 11, May, 2005, for the three plantation dates, respectively.
The seasonal mean number of larvae was 54 /10 plants, The larval population
density recarded two peaks during the activity period, in mid April with of 63.7
larvae /10 plants and in early May with 92 larvae/10 plants.

The parasitoid Agathis sp. was found attacking both larvae and pupae of S.
ocellatella during the period from the last week of March to the second week of May.
Percentages of parasitism fluctuated between 6.3 in the second week of April to 80 in
the last week of March, 2005 (Table,3). These results are in agreement with those
obtained by Abd-El-Ghany ( 1994) and El-Agamy et a/. (1994 a & ¢).
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II1. Planting dates in relation to the insect infestation:

The effect of the three tested planting dates (last week of
September, half of October and first week of November) on sugar beet
infestation by the surveyed chewing insect pests was studied during
2004/2005 season. Results in Tables (1, 2 and 3), pointed to that, the
relative abundance of these pests increased with the delaying of planting
date. C wittata infestation increased significantly as 2.4, 12.1 and 18.3
pores/cm?/leaf for the early, moderate and late planting dates, respectively,
Table (2). Also, the early planting date was effective since decreased the
infestation by both A muxta and S ocellatella to 8.0 mines/leaf and 5.7
larvag/ 10 plants compared with 1.5 mines/leaf and 13.7-14.7 larvae/10
plants in the other late dates, respectively. These results revealed clearly
that, September plantation is better for sowing sugar beet at Kafr El-Sheikh
Governorate. and these are in agreement with those obtained by Youssef
(1986), Awadalla, et a/ (1992), Aly et al (1993b), Talha (2001) and Helal
(2004).

IV. Susceptibility of cultivars to the infestation:

Results illustrated in Tables (1, 2 & 3) indicated insignificant differences
among susceptibilities of the three cultivars to the infestation by 2. mixta and C
vittata. On the other hand, highly significant differences were detected among
susceptibilities of the cultivars to the infestation by S. oceflatelia, the variety Pleno
was severly infested, 24.1 larvae/10 piants. On the contrary, Caro/a cultivar was the
most tolerant, 11.8 larvae/10 plants. These results are in agreement with those
obtained by Abo-Saied (1987) and Metwally et a/. (1987),.

V. P. mixtainfestation and sugar beet yield:

Results in Table (4) showed the effect of A. mixta infestation levels on
different sugar beet yield components during 2005-2006 seascn. Statistical analysis
revealed that, while there are significant negative relationships among these levels
and each of root weight {r= -0.872), leaves weight (r= -0.728) and Sucrose quality
percentage (r= -0.757), while the relation was also negative but insignificant in case
of sucrose percentage (r= -0.449). From these results it could be noticed that, the
infestation of P, mixta caused a significant decrease in the different sugar beet
components except that of sucrose percentage. These results are in agreement with
those obtained by Helal (2004). '
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Table 1. Weekly mean numbers of pegomya mixta mines/leaf of three sugar beet
varieties planted at three different dates with the parasitism percentages
by Opius nitidufator, 2004/2005 season.

Sampling dates Plantation dates Total | __Varieties \‘ Parasitis
Early Maderate | Late Carola | Oscar Pleno ) m
| (255ep.) | (16,0ct) | (5Nov.) Boley %
23, Feb., 2005 L5 1.1 13 3.9 1.5 1.2 1.2 194 |
2, Mar. 13 1.1 1.9 4.3 1.2 1.3 1.8 14.3
9, Mar. 0.7 13 1.7 37 | 11 1.1 1.6 10.5
| 16, Mar. 0.02 15 1.5 30 | 1.0 0.8 1.2 122
| 23, Mar. 0.9 1.8 1.1 3.8 1.2 1.4 1.2 6.5
| 30, Mar. 1 14 | 14 3.9 1.2 14 | 13 2.8
| 6, Apr. | 07 1.9 1.7 | 43 15 1.4 1.4 37
13, Apr. 07 1.8 1.6 | 41 1.4 1.3 1.4 2.
20, Apr. 0.5 14 1.4 3.3 1.1 L1 1.1 3.1
27, Apr. 0.4 1.8 | 14 3.6 1.4 1.1 1.1 3.0
Total 7.8 15.1 15 371 | 126 | 121 | 133 78.4
Mean 0.8 1.5 15 3.8 1.3 1.2 1.3 7.84 |

F value among varieties was 0.51 (insignificant).

F value among dates was 0.18 (insignificant).

Table 2. Weekly mean numbers of Cassida vittata pore/cm?/leaf of three sugar beet
varieties each at three different dates with the parasitism percentages by
Monothochaeta nigra, 2004/2005 season.

Sampling on: ~ Dates | Total | Varigties Parasitism

Early | Moderate Late ) Carola | Oscar Pleno %
(25,5ep.) (16, Oct.) (5,Nov.) Boley |

23, Mar. 0.2 0.2 0.4 0.8 0.4 0.1 0.3 1.0
30, Mar. 0.7 0.9 0.4 2.0 06 ' 09 0.5 2.8
6, Apr. 0.4 0.6 0.3 13 05 | 03 0.5 0.0
13, Apr. 1.1 2.0 03 3.4 0.9 15 1.0 8.6
20, Apr. 0.0 22| 05 27 1.5 0.6 0.6 13.8
27, Apr. 0.0 2.4 I 05 2.9 0.8 1.2 0.9 10.
4, May 0.0 2.5 0.2 27 |15 0.7 0.5 19.5
| 11, May 0.0 13 15.7 170 | 7.6 5.5 3.9 16.5
Total 2.4 12.1 183 32.8 138 10.8 8.2 72.2
Mean | 03 | 15 23 41 17 L 13 | 10 | 9.0

F value among varieties was 0.47 (ns).
F value among plantation dates was 11.6, LSD= 0.52.

F value among varieties and plantation dates was 0.62(ns).
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Table 3. Weekly mean numbers of scrobipale oceliatella iarvae/10 plants of three

sugar beet varieties planted at three dates with

percentages by Agathis sp.

the parasitism

! T !
Sampling on: k, _____Dates - Total Varieties 1 Parasitism
| | ] 7 o c ) |
’ | ! . ‘ w : !
' | Early | Moderate | Lare Carola . Oscar ©  Pleno Y% J
| e i | , ' |
L lGsse) deocoNe) T
| 30, Mar. [ 34 73 1 50 . 57 3.7 147 73 80.0 |
i ‘ T T - - - B e
6 Apr. |70 043410 223 . 3700 186 124
| : ;
13, Apr P297 150 190 63.7 7.0 227 340 630
7" - ' T MA*?W T ﬂl
L(,L,Ap_r L0037z 293 1.6 §0 , 0, 230 143 |
27,Apr. | 00 330 26.0 590 155 210 225 L 208
i | i
' ‘ | ‘ !

i ! 7 L A7 0 N | . i '
(A May 00 497 4o A23 020260 360 300 194 |
,‘ i . ! i
Ll May 00 . 00 4 739 300 1900 G 200 330 195
; : ‘ | !
| Totat L 40037 2006 W7 829 (1264 1684 L 1727 |
; ‘ ‘ ? ‘ J
Mean VA R L TS AR S 181 5 241 o 2467 |

F value among vaneties was 5.76** 1SD= 9 &
F value among plantation dates was 0 53 (ns:.

F value among varieties and plantahion dates was 1.0 e),

Table 4. The relationship among pegomya nuxta infestation levels and sugar beet

yield components.

e gy

!
:[ Infestation ievel Roat weighr~ Lraves weaight® Srcrnse Sucrose aualty :
| (mneflea el @ (e
i ‘ ‘ !
! Zero (Control} &1.750 673,30 1570 80.40 ;
' 10-20 ‘ 80.700 19 80 15.55 §1.90 !
] 21-30 ‘ 2125 4510 1640 81.50 ‘
1 |
; 31-40 : 72.100 | 48 7% 1595 | 79.90 E
| Moretwndao %0 ases | awe 60
E Correlation coefficient () 0872 -0 728¢ -0.44¢ -0.757* :
___Regression coefficient (b) 023 030y 0.52 o0 |

* For 25 plants

—lmees
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