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SUGAR BEET PLANTS AND THE MOST COMMON
PREDATORS AT KAFR EL-SHEIKH REGION

Helal, R.M.Y.

Economic Entomology Department, Faculty of Agriculture, Kafr El-
Sheikh, Tanta University.

ABSTRACT

Field experiments were conducted at Kafr El-Sheikh Governorate during two
successive seasons (1999/2000) and (2000/2001). Sugar beet was planted at three
planting dates, during the first week of September, October and November,
respectively. In each plantation, the relative abundance of Spodoptera littoralis
(Boisd.), Pegomyia mixta (Vill.), Cassida vittata (Vill.) and three common predators
Paederus alfierii (Stef.), Coccinella spp. and Chrysoperia camea (Steph.) populations
were estimated.

The seasonal abundance of either tested insect pest or predator was
significantly varied among tested planting dates. Statistical analysis indicated that
there are significantly positive correlation coefficients between the predators density
and the main insect pests in the three planting dates. It was found out that September
was the most suitable planting date in the tested area, to avoid high insect infestation
at Kafr EI-Sheikh Governorate is at early September.

Resuilts also indicated a negative correlation between the weight of sugar beet
root and sucrose percentage with regard of the artificial infestation of Pegomyia
mixta.

INTRODUCTION

Sugar beet, Beta vulgaris L. provides about 40 percent of the world
sugar production and represents the second source for sugar production in
Egypt. The cultivated Area with sugar beet increased from 17.000 to 138.200
feddans in the period from 1982 to 2003 (cited from Delta sugar Company).
Kafr El-Sheikh Governorate has the largest area of sugar beet cultivation.
Under Egyptian conditions, sugar beet plants are considered as a very
desirable host plant for many insect pests.

Many authors studied the population density of the major insects
pests of sugar beet (Abo-Aiana, 1991; Aly el al, 1993; Youssef, 1994,
Ebieda, 1997; El-Khouly, 1998; Bassyouny and Abou-Attia, 1998; Abou-Attia,
1999 and Zawrah, 2000). The beet fly, Pegomyia mixta (Vill.) is considered
as one of the mostimportant insect pests of sugar beet in Egypt. (Awadalla
et al., 2001).

One of the most important measures recommend for the control of
sugar beet insects, planting date which well coincide with the periods that the
population levels of sugar beet insects are at the minimum level.

Therefore, the present work was outlined to study: the effect of three
planting dates on the relative abundance of the main insect pests and their
associated predators in sugar beet fields, the relation between insect
population density and weather factors and predatars, the effect of artificial in
addition to infestation of sugar beet plants with P. mixta larvae on the weight
and sucrose percentage root of sugar beet root.
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MATERIAL AND METHODS

The present study was carried out at the experimental farm of the
Faculty of Agriculture, Kafr EI-Sheikh, Tanta University, during two
successive seasons 1999/2000 and 2000/2001. Sugar beet was cultivated in
half feddan. Sowing was done at three dates; during the first week of
September, October and November, respectively. Recommended agricultural
practices were adopted without any insecticidal applications. Sampling
started after four weeks of sowing and continued every two weeks until
harvest.

To evaluate the relative abundance of the main insect pests and the
predators inhabiting sugar beet, twenty plants from each plantation were
chosed randomly (five plants/ replicate), Every plant was covered with a
polyethylene bag then it was pulled up and taken to the laboratory for
examination. The number of larvae of Spodoptera littoralis (Boisd.) adult and
larvae of Pegomyia mixta (Vill.), eggs, larvae, pupae and adults of Cassida
vittata Vill., adults of Paederus alfierii (Stef.), adults and larvae of coccinallids
group and larvae of Chrysoperia carnea (Steph.), were recorded.

At each sampling date, air temperature and relative humidity between
the sugar beet field were recorded by the aid of electronic thermohygrometer
to find out their relationships with the density of existing insect population.
The obtained data was statistically analyzed according to Fisher and Yates
(1957).

To determine the impact of artificial infestation levels of sugar-beet
plants with certain numbers of P. mixta larvae on root yield and sucrose
percentage. An experiment was conducted under field conditions in
2000/2001 season The experimental area (64 m )was divided into 16 small
plots (4 m? each) representing four levels of artificial infestation in four
replicates were adopted in a randomized complete block design. The artifical
infestation levels were 0 (control), 30, 60 and 90 larvae/plant.

Sugar-beet plots were cultivated in the first week of October and plants
were thinned one month later. Normal cultural practices were followed until
harvesting. For preventing natural infestation of insect pests and mites
attacking sugar-beet plants, insecticides and fungicides were applied when
ever necessary to perform a complete protection.

When sugar-beet plants reached the desired age that corresponded
with the high peak (G° atthe beginning of April) Pegomyia mixta in sugar-
beet fields (Youssef, 1986 and Mesbah 2000). Plants of each plot (6 plants)
for each treatment were subjected to artificial infestation with a specified
number of new hatched larvae. Ten plants of each treatment were then
covered with wooden cage measured 1.5 x 1.5 x 1.5 m? with wire gauze
sides. Mortality percentage was carefully noted daily. At harvesting time,
roots from each plot from every treatment were cut off and weighted
individually. The sucrose percentage was estimated by means of a Saccaro
meter apparatus.
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RESULTS AND DISCUSSION

- Seasonal abundance of three main insect pests and the common
predators:
September plantation :

Data presented in Table (1) and illustrated in Fig. (1) obviously indicate
that sugar beet plants were free from C. vittata infestation during a period
elapsed from October to the beginning of February in the first and second
seasons of study. The highest population of C. vittata was recorded in early
April. P. mixta populations appeared early in the first half of November and
gradually increased until it reached its highest density in the first of April,
during the first (134 individuals) and (186 individuals) in second season. S.
littoralis was recorded during October and November only on sugar beet
plants in the two seasons. The number of total predators was recorded with
relatively high abundance during October and November then decreased
until reached the lowest numbers during December, January and February.
Predators gradually increased during March and April.

October plantation :

Data obtained in Table (2) and illustrated in Fig. (1) shows that sugar
beet plants were free from, C. vittata infestation from November to the First
of February in both seasons of study. The highest occurrence of C. vittata
was recorded in the first of May during the first (334) and second (267
individuals/20 plants) seasons, respectively. The sugar beet fly, P. mixta was
recorded in the first of November and reached the highest number in the first
and second seasons (176 & 174 individua's) in the mid and first March,
respectively. S. littoralis was recorded during April and May only. The
number of predators was somewhat low at the beginning of November -
December and reached its lowest abundance during January - February. The
tested predators recorded its relative abundance during April — May in both
seasons of study.

November plantation :

November plantations indicated Table (3) and Fig. (1) showed that
sugar beet plants were free from any stages of the beetle, C. vittata during a
period elapsed from December to the mid of January in the two successive
seasons. The highest population of the pestwas recorded in May seeds it
was (416 and 308 individuals/20 plants in the first and second seasons,
respectively). The sugar beet fly, P. mixta populations gave its highest record
(259 individuals) in Mid March in the first season and (269 individuals) in Mid
April in Second season. S. littoralis was recorded during April and May only.
The insect predator populations began with low abundance, then its
gradually increased until reaching its maximum in May in the two seasons of
study (Table 3).
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ll- Effect of planting dates on the relative abundance of the main insect
pests and the associated predators :
Insect pests :

The mean number of the main insect pests attacking sugar beet plants
and the common predators in the three planting dates (the first week of
September, October and November) during the two seasons of study are
presented in Table (4). The obtained data indicates that the relative
abundance of the most common insect pests increased, by the increase of
planting date was late. However, the relative abundance of both P. mixta and
C. vitatta in September plantation was significantly low in comparison with
that in October and November plantation, respectively. For example, in the
first season, the mean number of insect pests/ five sugar beet plants in
September plantation was 71.25, 60.00 for P. mixta (eggs and larvae); 87.25,
69.75, 10.00 and 28.0 for C. vittata (eggs, larvae, pupae and adults,
respectively) and 45.50 for S. littoralis (Larvae). While, it was, 88.5, 95.25 for
P. mixta, 142.25, 170.25, 47.5 and 80.75 for C. vittata (eggs, larvae, pupae
and adults) and 11.50 for S. littoralis larvae in early November plantation. In
the second season, the relative abundance of these insects recorded the
same trend as shown in Table (4). The statistical analysis of variance
showed that the infestation with S. littoralis, P. mixta and C. vittata were
significant among the three tested plantations during the two seasons. The
present results clearly revealed that September plantation is the better date
for sowing sugar beet at Kafr EI-Sheikh district. These results agrees with the
findings of Youssef (1986), Awadalla et al. (1992), Aly et al. (1993),
Bassyowny and Bleih (1996) and Talha (2001). Therefore, that data is
recommended for planting sugar beet to avoid the high level of infestation
with the main insects attacking sugar beet.

Predators :

Data presented in Table (4)indicated clearly that the total number of
predators / five sugar beet plants in the first season was low (36.5
individuals) in September plantation, while it was high (57.25 individuals) in
October plantations. In the second season, the total number of recorded
predators goes same trend as shown in Table (4).

lll- Correlation coefficient (r) between weather factors (temp. & R.H.)
and insect populations:

The calculated simple correlation coefficients between weather factors
(temperature and relative humidity) and the population of insect pests, S.
littoralis, P. mixta, C. vittata and the common predators are given in Table
(5).

In September plantations, the statistical analysis showed highly
positive significant correlation between S. littoralis (+0.703), C. vittata
(+0.774) and the mean temperature during the first and second seasons,
respectively. Also, there was a significant correlation (+0.682) for predators
in the first season. As shown in Table (5) there was significantly negative
correlation between C. vittata and R.H. (r = - 0.586) in the second season.
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Table (5): Correlation (r) coefficients values between population of
insects and weather factors (temperature and relative
humidity) at Kafr EIl-Sheikh district during two seasons
(1999/2000 and 2000/2001 season).

Plantation date Season Insects Tem. °C R.H. %
1999-2000 S. littoralis 0.703** -0.546
P. mixta -0.226 0.356
C. vittata 0.087 0.116
September Predators 0.682* -0.312
2000-2001 S. littoralis -0.104 0.077
P. mixta 0.535 -0.375
C. vittata 0.774* -0.586™
Predators -0.021 -0.068
1999-2000 S. littoralis 0.519 -0.198
P. mixta 0.332 -0.116
C. vittata 0.709 -0.222
October Predators 0.488 -0.137
2000-2001 S. littoralis 0.476 -0.389
P. mixta 0.669* -0.709**
C. vittata 0.833** -0.661*
Predators 0.731* -0.592*
1999-2000 S. littoralis 0.617* -0.315
P. mixta 0.386 -0.289
C. vittata 0.752** -0.542
November Predators 0.828** -0.618*
2000-2001 S. littoralis 0.767** -0.738**
P. mixta 0.480 -0.482
C. vittata 0.585** -0.840*
Predators 0.849** -0.814**

* Significant (P<0.05) ** Highly significant (P<0.01)

In October plantation, there is no significant correlation between
temperature or R.H.% and all tested insect populations was found including
predators during the first season 1999/2000. While, in the second season
2000/2001, there was a significant correlation (+0.669) between P. mixta and
temperature and highly significant in both of C. vittata (+0.833) and predators
(+0.731). A highly negative significant correlation between R.H. and P. mixta
(-0.709), while it was negatively in both of C. vitatta (-0.661) and predators (-
0.592).

In November plantations, a positive significant correlation a course
between temp. and S. littoralis (+0.617), while the same relation was found
highly significant between R.H. and C. vittata (+0.752) and predators
(+0.828) during the first season 1999/2000. The correlation between R.H.
and predators was significantly negative (-0.618).

At the second season 2000/2001, the correlation between temperature
and S. littoralis; C. vitatta and predators was highly significant (0.767, 0.585
and 0.849, respectively). Regarding the effect of R.H.% on the same
previously mentioned insects was highly significant negative with S. littoralis
(-0.738) and negatively significant with C. vittata (-0.840) and highly negative
significant with predator (-0.814) as shown in Table (5).
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Talha (2001) reported that the correlation coefficient between weather
factors and the main insect pests and their predators varied right to really
significant negative or positive values.

IV- Relation between some predators populations and sugar beet insect
pests:

Statistical analysis showed that the correlation coefficients between
the common predator populations and insect pests were positively significant
in the first year (r = + 0.54) and insignificantly in the second season (r = +
0.07) during September plantation. The relation between predators (Np) and
insect pests (N,) populations could be represented by the following sub
models.

Np = 40.44 +6.41 N, (during the first season)
Np =101.30 + 1.76 N, (during the second season)

In October plantation, the correlation coefficients between predator
populations and insect pests were positively highly significant (+0.96) and
significant (+0.54) in the first and second seasons, respectively. The relation
between predator (Np) and insect pests (N4) population could be represented
by the following sub models.

Np =-10.66 + 9.42 N, (during the first season)
Np = 89.21+3.24 N, (during the second season)

In November plantation the correlation coefficient values significant in
the first (+0.94) and second (+0.78) sezson respectively. The relation
between predator (Np) and insect pests (N;) could be represented by the
following sub models
Np =-11.43 + 11.55 N, (during the first season)

Np = 78.20+ 4.60N, (during the second season)

It could be concluded from the data, the numbers of insect predators
take the same trend of pests. Awadallah et al. (1991) stated that, the number
of predators increased by increasing their preys.

V- Effect of P. mixta infestation on the weight and sucrose percentage
of sugar beet roots :

The relationship between the artificial infestation of sugar-beet plants
with different levels of P. mixta larvae and both weight of and sucrose
percentage, is shown in Table (6) results indicated that the mean weight of
sugar-beet root and sucrose percentage decreased by increasing the
infestation level. Artificial infestation of sugar-tieet plants with 30, 60 and 90
larvae/plant decreased the mean weight of roots by 24.1%, 37.1% and
46.6% respectively, while, Sucrose percentages were 16.73, 12.42 and
10.42 respectively for the same levels of artificial infestation.
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Table (6): Mean of root weight, percentage of reduction in root weight
and sucrose percentage resulted from artificial infestation of
sugar-beet plants with different levels of P. mixta larvae

during the third generation.

Number of Mean weight of root | Root weight Sucrose

Larva/plant (g) decrease (%) | percentage (%)
0 (control) 1544.75 a 0.0 18.75a

30 1172.25b 24.1 16.73 a

60 973.75 ¢ 371 12.42b

90 852.00 ¢ 46.6 10.42b

In the same column, means followed by the same letter are not significantly different at
5% level by Duncan (1955).

In general, sugar-beet plants infested with P. mixta larvae during the
time corresponded with its high peak (G% showed greatest degree of
sensitivity to all artificial infestation treatments with significant decrease in
root weight. But no significant decrease in sucrose percentage was noticed
between control treatment and artificial infestation treatment with 30
larvae/plant.
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