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ABSTRACT

The study of the relationship between the important insect pests and their related
predators on weeds border of the sugar beet and cotton fields was carried out at Kafr El-
Sheikh region during two successive seasons, 2005/2006 and 2006/2007. Seven insect
species, four insect pests and three predators were recorded on both weeds border and
sugar beet plants, while eleven insect species occurred on cotton plants, seven insect pests
and four predators. The most dominant predators were Scymnus spp., Coccinela
undecimpunctata and Paederus alfierii. Significant correlation was found between
Scymnus spp. on weeds and jassids on sugar beet and cotton. There was significant
correlation between Scymnus spp. on weeds and on cotton plants (r = 0.502). Signficant
correlation was recorded between Scymnus spp. on weeds and aphids on sugar beet (r =
0.598). On cotton plants, 97% of Scymnus spp. were larvae, while 100% of Scymnus spp.
on weeds border were adults. There were relationship between the C. undecimpunctata
and P. alfierii predators and Oxycarenus hyalinipennis pest on weeds border (0.791) and
on cotton plants (0.522*). Highly significant correlation was recorded between O.
hyalinipennis on weeds border and the on cotton plants (r=0.676**) in the second season.
The weeds border served as dwelling of the predators especially in winter. Scymnus spp.
was common predators on Bermod grass (Cynodon dactylon). When the predator
numbers began to decrease on weeds border began to increase on plant crops by third
week of May.
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INTRODUCTION

Weeds are an important plant resource for insects, although feeding by insects
on weeds can have both positive and negative effects on crop productivity. Weeds
also indirectly affect crops via their influence on beneficial insects, and by harboring
plant and insect diseases (Capinera, 2005). From one side, weeds are major
constraints on crops production, they may be important components of the
agroecosystem (Marshall et al., 2009). About 12.4% of the total world production of
agricultural yield was reduced by weeds (Zaki, 1969), in addition to yield reduction
by weed plants, they usually act as dwelling for many insect species, either for their
nutritional purposes or as sites during diapauses (Shalaby, 1974). Mesbah et al. (2003)
recorded nine insect species on the weed blader hibiscus in cotton field seven pests
and two predators and this weed is considered the main resource of the spiny
bollworm, Earias insulana and whitefly, Bemisia tabaci. On the other side, the weeds
in agricultural can directly serve as a food source or provide other ecosystem
resources for herbivorus arthropods and indirectly serve carnivorous (beneficial)
arthropods by providing food and shelter to their prey. Weeds aso can serve as
aternative hosts for pests and beneficial arthropods when their preferred crop host is
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absent. Weeds are considered source of increased diversity in agroecosystem (Norris
and Kogan, 2005). Gliessman (2001) reported that weed borders are used in an
agroecosystem to attract insects, facilitating colonization in the adjacent cauliflower
crop. In this study, and to shed light upon the role of the weeds border as a natural
storage of the natural enemies of the insect pests on sugar beet and cotton fields.

MATERIALSAND MEHODS

Field experimental was conducted at Sakha Agricultural Research Station,
Kafr El-Sheikh Governorate during a period from November 18, 2005 until
November 12, 2007 among two successive seasons of sugar beet (winter crop), cotton
(summer crop) and their weeds border. Sugar beet (Beta vulgaris) was sown by third
and fourth week of November of the first and second season, respectively. Cotton,
variety Giza 86 (recommended by Ministry of Agriculture) was cultivated by the third
week of March in the two seasons.

Direct counts of insect pests and their associated predators in cotton were
taken weekly by the end of May until late September, while in sugar beet the sample
was taken by the fourth week and the third week of December of the two seasons,
respectively until harvest of the sugar beet crop. The sample was represented with
twenty plants of both sugar beet and cotton plants. As for the weeds border of both
crops, twenty five of double net stroke were taken weekly starting from November 8,
2005 until November 12, 2007. The main weed in the winter was Bermud grass
(Cynodon dactylon L.), while during summer period, in the first season, there were
complex of weeds, Barnyardgrass, Echinochloa grass-galli L., Jungle rice, E.
colonum (L.), Pigweed, Amaranthus caudatus L. In the second season, the prevailing
weed was C. dactylon. Coefficient of correlation progam SPSS var. |1 were calcul ated
between important insect pests and their predators on weeds border and on both crops.

RESULTSAND DISCUSSION

1. Survey of the important insect pests and related predators

Six insect pests, Jassids, Oxycarenus hyalinipennis, Aiolopus stiepens,
Eyprepocnemis plorans, Homorocooryphus nitidulus and Cassida vittata, and the
predators were Coccinella undecimpunctata, Scymnus spp., and Paederus alfierii
were recorded on weeds border (Tables 1 & 2). The present results are in agreement
with those of Shenishen and Abd El-Rahman (1983) who surveyed several stem
borers, namely, Sesamia nonagrioides, Mythimna crenulata and Chilo luteellus on the
common red weed, Phragmitis communis Tnin. They also found that Coccinella
undecimpunctata, Paederus alfierii and Labidura riparia were the important
predators associated with the previous stem borer. Also, Mesbah et al. (2003)
recorded nine insect species on the weed, blader hibiscus in the cotton field, seven
pests and two predators.

On sugar beet four insect pests and three predators were recorded, the pest
were jassid, aphids, Spodoptera littoralis and C. vittata, and the predators, C.
undecimpunctata, Scymnus spp. and P. alfierii.

Seven insect pests were found on cotton plants, O. hyalinipennis , jassid,
aphid, S littoralis, Pectinophora gossypiella, Earius insulana and Thrips tabaci.
Meanwhile, the predators were C. undecimpunctata, Scymnus spp., P. alfierii and
Orius spp. El-Heneidy et al. (1996), Mesbah et al. (2003) and Meshah (2007) found
similar findings on cotton plants at Kafr El-Sheikh governorate.
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Table (1): Weekly numbers of the important insect pests and associated predators on border weeds of
sugar beet and cotton fields during 2005/2006 seasons at Kafr El-Sheikh region.
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2. Population dynamic of insect pests and associated predators.
2.1. On weeds border and sugar beet (winter season)

Data in Tables (1 & 2) indicated that the weeds border acted as
arefuge for the predators during the winter especially for the Scymnus spp., where the
highest peaks of Scymnus spp. were recorded on January 7 during the first season
(21 predators/25 double net strokes) and 21 predators/ 25 net strokes on December 9
in the second season. Data also revealed that the number of Scymnus spp., started to
decrease by beginning of the spring (by warm weather) and began to move to the
sugar beet plants (Fig. 1 & 2).

The same trend was recorded for jassid pests. Asfor Cassida vittata data show
that it appeared on the weeds by one month earlier than on sugar beet.
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Fig. (1): Relationship between the major insect pests and its related predators on weeds border of sugar
beet and cotton fields during 2005/2006 seasons.
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Fig. (2): Relationship between the major insect pests and its related predators on weeds border of sugar
beet and cotton plant fields during 2006/2007 seasons.

Statistical analysis showed a negative correlation between Scymnus spp. on
weeds and Scymnus spp. in sugar beet in the first season (r=-0.136), while, it was
highly significant in the second season (r=0.987). Data also showed significant
correlation between Scymnus spp. And jassids in the weeds in the first season
(r = 0.434*) and positive only in the second one (r=0.431). The correlation was
negative between Scymnus spp. in weeds and jassids in sugar beet plants (r = -0.307)
and (-0.288) in the two seasons, respectively. On the other hand, there was positive
correlation between Scymnus spp. in weeds and aphids in sugar beet plants. This
means that the Scymnus spp. predators moved from weeds to sugar beet to fed in
aphids in contrast for jassids in the sugar beet plants or due to high number of jassids
in the weeds and in contrast for the aphids in the weeds.
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2.2. On weeds and cotton plants:

Data in Tables (1&2) show that by the third week of May 2006, and the first
one of May 2007 after the harvest of sugar beet plant, the important insect predators
(C. undecimpunctata, Scymnus spp. and P. alfierii) were recorded with high numbers
on the cotton seedling. At the same time, the predator numbers began to decrease in
the weeds bordering cotton field, this may be due to the suitable stage of the cotton
plants during this time.

Datain Table (2) revealed that at the period from the first week of June to the
late week of July numbers of Scymnus spp. predators were high on the weed
(Cynodon dactylon).

Table (2): Weekly numbers of the important insect pests and associated predators on border weeds of
sugar beet and cotton fields during 2006/2007 seasons at Kafr El-Sheikh region.
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Also, through the previous period the aphid infestation begun and recorded
high peak on July 8 (140 aphids/20 cotton plants), this coincided with high peak of
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Scymnus spp. on the week of the cotton field border (18 predators/25 net strokes). The
highest peak of Scymnus spp. on both weeds and cotton plants were recorded on
August 19 representing 24 predators/25 double net stroke on the weeds and 52
predators/20 cotton plants, which coincided with the highest peak of aphid (798
individual/20 cotton plants) (Fig. 1 & 2).

It is noteworthy that through the field observation there were 97% of the
predators Scymnus spp. on the cotton plants were larvae and on contrast, on the weed,
100% of the Scymnus spp. were adults (Fig. 1 & 2) in the same time. The presented
data demonstrated that by the end of September when the cotton plants dried, the
number of Scymnus spp. and jassids pests were increased again on the weeds border.
Through the field observation on the second cotton season (Table 2), the cotton field
was contained on the weed, blader hibiscus weed, Hibiscus trionum. Thus, there were
high numbers of Oxycarenus hyalinipennis pest, where this weed is considered the
important source of the previous pest (Mesbah et al. 2003). The O. hyalinipenis
reached its highest number on July 8 (100 pests/20 cotton plants). Statistical analysis
revealed a positive and significant correlation between Scymnus spp. (larvae) on
cotton plants in 2006 and 2007 season, respectively.

The relationship between Scymnus spp. on weed and jassid on weed was
significant in the first season (r= 0.434) and positive only in the second one (r=0.431),
the same trend as for Scymnus spp. on cotton. Highly significant correlation was
found between C. undecimpunctata and aphid on cotton in the two seasons (r=0.818
and 0.918, respectively). Also, highly significant difference was observed between C.
undecimpunctata and O. hyalainipennis on cotton (r= 0.791) and it was significant
only for the same pest on weeds in 2007 season (r=0.535%).

Data also pointed out significant correlation in 2007 season between P. alfierii
and O. hyalinipennis on weeds (r=0.522*), while, it was highly significant on cotton
plant (r=0.911**), the same results as for P. alfierii on cotton and O. hyalinipennis on
weed and cotton, respectively. The present results demonstrated that weeds were
differed in their harboured of insect pests and their related predators according to
weed species.

Scymnus spp. were sheltered in the Bermud grass Cynodon dactylon L.
especialy in the winter. There were relationship between Scymnus spp. and jassids
and aphid on cotton plants, while C. undecimpunctata was related with O.
hyalinipennis in the weed and in the cotton plant, the same thing outcome was
observed for P. alfierii.

The present results are in agreement with those of Stephen (2001) who
reported that the weed borders can help in attracting beneficial predatory insects to
agroecosystem giving organic farms some degree of conrol over pest population, the
author added that in some cases these border strips can also repel pests, these by
slowing, delaying or even preventing their arrival in the field while the plant is
vulnerable. The present data demonstrated also that weeds border maintain the insect
pests and associated predators in the winter especially Scymnus spp. with high
number. In this regard, Norris and Kogan (2004) reported that the weed outside crop
fields that maintain overwintering population of Arhtropod pests are the major reason
for the developing of area-wide IPM programs for certain mobile Arthropoda pests.
They also added that weed can serve as a source of increased diversity that has been
the rational for enhancing biological control of arthropod pests through habitat
management. Similar, finding was found by Penagos et al. (2003) who recorded that
infestation of maize by fall armyworm larvae, Spodoptera fragiperda (Lepidoptera:
Noctuidae) was more than twice as great in plots with strict weed control compared
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with weedly plots at 20 days post-planting and the prevalence of aphid infestation was
greater in weed-controlled plots. They also found that the density of beneficial
predatory Coleoptera increased significantly in plots with weeds and it is suggested
that this probably explains the lower incidence of pests. From the present result, it
could be suggested that leaving strips of weeds border especially Bermud grass,
Cynodon dactylon L., especialy in winter, can be useful as a shelter for Scymnus spp.
and other predators. The weeds of field border must not be related to the crops,
because the related weeds increase the infestation of the fields.
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