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ABSTRACT

Weekly field observations of Nesidiocoris tenuis (Reuter) (Heteroptera: Miridae) and its
preys, aphids and whiteflies were achieved on marigold, Calendula offecinalis (Family
Asteraceae) treated with three different fertilizers (organic, bacterial and chemical) during
2012/2013 season.

The populations of the mirid bug on treated plants showed higher mean numbers than
untreated; whereas, the mean numbers were the highest in chemical treatment, intermediate in
bacterial treatment, while the lowest one was obtained in organic treatment.

On the other hand the populations of aphids and whiteflies, on the fertilized plants
showed lower mean numbers than untereated, this may be due to the role of the predatory
mirid bug; fed on aphids and whiteflies. All of the three insect species had one peak during the
season.

The correlation between the climatic factors (daily range, daily mean of temperature and
daily relative humidity) and the three mentioned insect population activities were positive but
insignificant, except in the case of the daily mean temperature; it was significant and positive
with N. fenuis and negatively insignificant with aphid and whitefly populations. Clear negative
correlation between N. fenuis and aphid population could be found, whil it was slightly

negative with whitefly
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INTRODUCTION

Marigold, Calendula offecinalis (Family Asteraceae) is one of the omamental plants
used for many purposes; decorative plants in parks and houses, in addition to use the
flowers in medicines, coloring cheese with carotene and added to poultry feed. The
infestation with piercing sucking insect species especially, tomato bug, aphids and
whiteflies causes many damages, significantly affect the appearance of flowering and
content of beta carotene and also the quantity of seeds produced by flowers, and also
transmitting plant diseases from infected to healthy plants, especially aphids and whiteflies.

Regarding the seasonal variation in numbers of Bemisia tabaci due to nitrogenous
fertilizers applied as ammonium nitrate; the number of B. tabaci was found positively
correlated with leaf nitrogen; increased amounts of nitrogen in the plant sap supplies the
feeding aphids with the nitrogen necessary for rapid development and multiplication (Joyce
1958 and Shawki 1968).

The melon/cotton aphid, Aphis gossypii Glov. (Homoptera: Aphididae), is a
polyphagous and cosmopolitan pest with cucurbit crops and cotton as main host plants
(York 1992). In northern temperate region A. gossypii is often a pest on glasshouse-grown
crops (Van Steenis 1992). In integrated pest management in glasshouses aphids have
usually been successfully controlled by using the selective insecticide Pirimicarb (Van
Steenis 1992). However, reports that A. gossypii developed resistance against this chemical
(Albert & Merz 1995), have stressed on the need to develop new possibilities of biological
control against this pest. Many species of the predatory heteropteran are being used as
biocontrol agents in control programmes of agricultural pests (Coll and Ruberson 1998).

Zoophytophagous insects Nesidiocoris tenuis, (Cyrtopeltis tenuis) (Heteroptera:
Miridae) are a special case of omnivory in which insects can feed on both plants and prey
at the same developmental stage.

The mirid bug is an important natural enemy of whiteflies in Mediterranean region.
Omnivorous species of this family are major natural enemies of several pests-such as

whiteflies, in solanaceous field and greenhouse crops (Albajes and Alomar, 1999). Its
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population trends followed those of whiteflies, showing its role potential in biological
control (Sanchez, and Lacasa 2008). The period of higher risk in tomato crops exists when
N. tenuis reaches its high population peaks and its prey decreases to very low numbers due
to predation (Sanchez, 2009). This predator feeding solely on a plant diet seems to have
little potential to complete development in the absence of prey (Urbaneja et al., 2005).
However, N. tenuis adults or nymphs, enclosed on a tomato shoot, initiated the
development of necrotic rings on the stem, but the harm was not found significant and
these rings were soon disappeared (Amo et al., 2006).

Hence, the present work was undertaken to study the population fluctuations of the
mirid bug N. tenuis, aphids and whiteflies on marigold, C. offecinalis in relation to plant
fertilization and climatic factors, under open field conditions. Also, the effect of N. fenuis

(as predator) on the population of aphids and whiteflies (as preys).
MATERIALS AND METHODS

The experiment was carried out in the Horticulture Department farm, Faculty of
Agriculture, Al-Azhar University at Nasr-City, Cairo, during 2012/2013 season.

The area of 36 m? was divided into 12 plots (three plots of 3 m? for each treatment),
the latter three plots were untereated and distributed according to completely random
technique. All plots were cultivated with marigold seedlings (three lines/plot and plant
space: 30 cm) at 25 of Nov. 2012. The bigning of inspection was at 29" of Jan. 2013, the
cultivation practices were done as recommended. Plants didn’t received any kind of
insecticides throught the season.

Three fertilization treatments were used as soil applications, three plots were chosen
randomly for each fertilization treatment and untereated:
1- Chemical fertilizer (NPK): Nitrogen (Ammonium sulfate 100kg/feddan), Phosphords
(Superphosphate 100kg/feddan) and Potassium (Potassium sulfate 50kg/feddan), (The
amount used as recommended by the Egyptian Ministry of Agriculture). Added into

the soil three times; directly after transplanting, after two weeks and after four weeks.
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2- Organic fertilizer: Poultry manure at a rate of 40 m%feddan, added into the soil, one
time, directly before transplanting.

3- Bacterial fertilizer: (Bacillus spp., Mycorrhiza spp. and Azospirillum spp.), added one
time, directly after transplanting as a solution injected into the soil 3ml beside plant
root. Untreated plants were free from any fertilizer during the season.

The three insect population densities were recorded weekly during the tested season.
Direct count technique [three shoots/plot (shoot=20 cm length)] were used to record
numbers of N. tenuis (adults and nymphs), aphids (adults and nymphs) and whiteflies
(nymphs) on marigold, Calendula officinalis (Fam: Asteraceae) under open field
conditions. The first inspection was taken one month after transplantation.

Weather factors (daily range, daily mean of temperature and daily mean of relative

humidity) were obtained for Cairo area from the internet (www.wunderground.com). The

effect on three insect population changes was assumed to be the reflection of the influence
of the weather factors prevailing during the past seven days before the date of inspection.

Statistical analysis of the obtained data was followed using ANOVA and partial
regression procedues in SAS. (Statistical Analysis System). Mean separation was
conducted by using the Duncan multiple range test in SAS (SAS, 1988).

e

RESULTS AND DISCUSSION

1- The effect of different fertilizers on population fluctuation of N. tenuis, aphids and
whiteflies.

Data presented in Table (1) indicated that the trend of infestation with the three insects
did not vary with the different fertilizers. The infestation with aphid started at the last week of
Jan. in untreated plants and all of fertilization treatments, with mean numbers of insects 1.3,
1.7, 0.9 and 1.2 individual/shoot in untreated plants, organic, bacterial and chemical
treatments, respectively. while the whiteflies infestation started at the first week of Feb. with
mean numbers of insects 0.3, 0.2, 0.1 and 0.4 individual/shoot in the untreated-plants and

organic, bacterial and chemical treatments, respectively.
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