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ABSTRACT

An investigation was carried out on the natural enemies of red mite, Tetranychus bioculatus in the
marigold gardens. Insects and spiders both were found to occur as the predators of red mite. Two
species of lady bird beetle viz. Stethorus punctillum, Micraspis discolor and two species of spiders
e.g. lynx spider (Oxyopes sp.), long mouth spider (Tetragatha sp.) were encountered. Micraspis
discolor and spiders were more than S. punctillum. The abundance of predator population was
positively correlated with the abundance of their mite prey.
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INTRODUCTION

The use of pesticides is the usual practice for red mite control on different crops. Pesticidal control
of mite is not only expensive, but also indiscriminate and frequent use of pesticides causing several
hazards (Goodland et al. 1985; Devi et al. 1986; Fishwick, 1988; Bhaduri et al. 1989). The pesticide
application alters pest and predator/parasitoid ratios in the agroecosystem inflicting more harm
rather than good.

The flower growers in developed countries use minimum amount of pesticide or avoid the
application of pesticides. In recent years, mite control practice has been revolutionized by the
application of predators in those countries. Zhang, et al.(2001) and Gorski and Eajfer (2003)
provided some information on biological control of red mite by different predators in various
horticultural plants and field crops.

The population growth of many mite species is efficiently controlled by their natural enemies
(Nucifora and Vacante, 1985). Many predators like Typhlodromus pyri reduce the population
growth of mites in natural condition (Kneifl and Kaourkova, 1991). Different species of insect
predators also play significant role on the population suppression of mites. The interacting
components between natural enemies and prey should clearly be understood to enhance or
augment the effect of natural enemies in a prey population (Rabb, 1974). The interacting
components include functional response occurring at individual level of both predator and prey and
numerical response occurring at population level of both predator and prey (Holling, 1959).
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Several species of coccinellid beetles are known to be predaceous on different species of
mites, most common predaceous species being Stethorus punctillum. They have been successfully
employed in the biological control of many injurious mites (Shojai et al. 1996), and is widely
distributed in European countries as a most common mite pest feeding species. The other
coccinellid beetle, Micraspis discolor is distributed in many countries of Asia namely, Bangladesh,
India, Formosa (Taiwan) and Malaysia (Islam and Nasiruddin, 1978). M. discolor is not only
predaceous, but also phytophagous (Omkar, 2006). They are predaceous on various important
insect pests such as aphids, brown plant hoppers, thrips, cocccids, jassids, corn borers,
lepidopteran insects, scale insects, mealy bugs, white backed plant hoppers, white flies and other
soft bodied insects (Sumalde et al. 1993; Mani, 1995; Palaniswami et al. 1995). These predatory
beetles can be used as viable agents for the biological control of the mites. Until recently, biological
control was considered harmless and any available and promising species were tried. The main
theme of this study is to investigate the natural enemies of red mite with special reference to
predators and their influence as biocontrol agents in the garden ecosystem.

MATERIALS AND METHODS

The natural enemies in association with red mite, Tetranychus bioculatus on marigold plants were
investigated in the Bangladesh Agricultural University (BAU) campus, Mymensingh during
November, 2004 to March, 2005. The investigation was made on three different locations like in
Veterinary Faculty, Botanical Garden and Horticulture Farm of BAU. Sampling was done from
randomly selected five infested marigold plants in each garden at 7 days interval. Five replicates
were used for each predator considering one plant as a replicate. The species of spiders and lady
bird beetles such as Stethorus punctillum and Micraspis discolor were counted carefully using
magnifying glass by weekly sampling and their numbers were subject to statistical analysis. Keys
described by Okuma et al. (1993) and Sathe and Bhosale (2001) were used to identify the spiders
and ladybird beetles, respectively. The gardens were kept free from pesticides use throughout the
study period.

An attempt was also made to look into the parasitization of red mite using their larvae, nymphs
and adults in the laboratory.

RESULTS
Predators of red mite in marigold

Different species of predators of red mite were observed in the gardens. Among these, two species
of lady bird beetle nhamely Stethorus punctillum, Micraspis discolor and two species of spiders viz.
lynx spider (Oxyopes sp.), long mouth spider (Tetragatha sp.) were found in the experimental
gardens (Plate 1). The details on these predators are presented in Tables 1, 2 and 3. The
predators occurred in all the three gardens during the vegetative to flowering stages of marigold
plants.

Plate 1. Predators A) Stethorus punctillum, B) Micraspis discolor, C)
Oxyopes sp. and D) Tetragatha sp.
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Table 1. Number of predators occurred at vegetative and reproductive stages of red mite
infesting marigold plants in Garden | (2004-2005)

Adult predator (no.)/plant

Plant . Garden |
stages Sampling week Stethorus punctillum Micraspis discolor Spiders
Range X +SE Range X + SE Range X +SE
2004
November 1 - - - - - -
2 3 - - 0-1 0.4+0.55 - -
L 4 - - 0-1 0.4+0.55 0-1 0.4+0.55
g December 1 0-1 0.2+0.45 1-2 1.0£1.0 0-1 0.404+0.55
'E 2 0-1 0.2+0.45 1-2 1.4+0.55 1-2 1.2+0.84
g 3 0-1 0.4+0.55 1-3 1.6£1.14 1-3 1.6+1.14
g 4 0-1 0.4+0.55 1-3 2.4+0.89 1-4 2.0+1.41
2005
January 1 0-2 1.4+0.89 2-4 3.0£1.0 2-6 3.4£1.67
2 0-3 1.8+1.30 2-5 3.4+1.34 1-6 3.6+2.07
® 3 0-3 2.0+1.22 2-6 4.2+1.48 2-9 4.0+2.91
z% 4 1-4 2.4+1.14 2-7 4.6+2.07 2-8 4.242.28
Lo February 1 0-3 2.0+1.41 3-6 4.0+41.22 34 3.6+0.55
o =
25 2 1-2 1.6+0.55 2-5 3.41£1.34 1-5 3.4£1.82
S ° 3 0-2 1.0£1.0 2-4 2.81£0.84 2-4 3.0£0.71
% © 4 0-2 0.6+0.89 1-3 2.0£1.0 1-4 2.4+1.14
[ March 1 0-1 0.4+0.55 0-2 1.0+0.71 0-4 1.6+1.67
2 - - - - - -

Garden-l Veterinary garden

Table 2. Number of predators occurred at vegetative and reproductive stages of red mite
infesting marigold plants in Garden Il (2004-2005)

Adult predator (no.)/plant

Plant ) Garden Il
stages Sampling week Stethorus punctillum Micraspis discolor Spiders
Range X +SE Range X +SE Range X +SE
2004

November 1 - - - - - -

3 3 - - 0-1 0.2+0.45 - -
2 4 - - 0-1 0.4+0.55 0-1 0.4+0.55
o December 1 0-1 0.2+0.45 0-2 0.6+0.89 0-2 0.6+0.89
T 2 0-1 0.2+0.45 0-3 1.2+1.30 1-1 1.0+0.0
‘g 3 0-1 0.2+0.45 0-3 1.4+1.14 0-2 1.0+0.71
2 4 0-2 0.4+0.89 1-4 2.2+1.1 0-2 1.2+0.84

2005

January 1 0-2 1.0+1.0 2-4 2.6+0.89 1-4 2.0+1.41
- 2 1-2 1.44+0.55 2-4 2.8+0.84 1-5 2.4+1.52
S 3 1-2 1.6+0.55 2-6 4.0+1.58 2-4 3.0+1.0
2 4 1-3 2.0+0.71 2-7 4.4+2.07 2-6 3.8+1.48
§ w February 1 0-3 1.4+1.34 2-4 3.4+0.89 2-5 3.4+1.14
3 ";’ 2 0-2 1.2+0.84 2-4 3.2+0.84 1-4 3.0+1.22
£ 2 3 0-2 0.8+0.84 1-4 2.4+1.14 2-3 2.4+0.55
g 4 0-1 0.4+0.55 0-3 1.8+1.30 0-3 1.6+1.14
E March 1 0-1 0.2+0.45 0-2 0.8+1.10 0-3 1.2+1.30

2 - - - - - -

Garden- Il Botanical garden

112



M.A. Taleb & M.A. Sardar

Table 3. Number of predators occurred at vegetative and reproductive stages of red mite
infesting marigold plants in Garden Il (2004-2005)

Adult predator (no.)/plant

Plant ) Garden IlI
stages Sampling week Stethorus punctillum Micraspis discolor Spiders
Range X +SE Range X +SE Range X +SE
2004

November 1 - - - - - -

= 3 - - 0-1 0.2+0.45 - -
L 4 - - 0-1 0.2+0.45 0-1 0.2+£0.45
® December 1 - - 0-2 0.6+0.89 0-2 0.6+0.89
E 2 0-1 0.2£0.45 0-2 0.8+£1.10 0-1 0.6£0.55
g 3 0-1 0.2+0.45 0-2 1.2+0.84 0-2 0.8+0.84
g 4 0-2 0.4+0.89 1-4 2.0+1.22 0-2 1.0£1.0

2005

January 1 0-2 1.0+0.71 0-4 2.2+1.64 0-3 1.4+1.14
- 2 0-2 1.2+1.1 1-6 2.8+2.05 1-3 2.240.84
S 3 1-2 1.6+0.55 3-5 3.810.84 2-4 2.6+0.89
4 4 1-3 1.8+0.84 2-8 4.0+2.83 2-4 3.2+0.84
§ w February 1 0-3 1.2+1.30 1-5 3.2+t1.64 1-5 3.2£1.64
= ";’ 2 0-3 1.2+1.64 2-3 2.6+£0.55 1-4 3.0£1.22
228 3 0-2 0.8+1.10 1-3 1.8+0.84 1-3 2.0£1.0
g 4 0-1 0.4+0.55 0-2 1.2+0.84 0-2 1.2+1.10
E March 1 - - 0-2 0.6+0.89 0-2 0.6+£0.89

2 - - - - - -+

Garden- Il Horticulture garden

Among the recorded predators all were more abundant in Garden |. The highest number of 2.4
S. punctillum, 4.6 M. discolor and 4.2 spiders per plant were present in Garden | in the last week of
January (Table 1). In other two gardens their population were low (Tables 2 and 3). The incidence
of S. punctillum was lower compared to other predators in all the gardens and found nil until fourth
week of November. The predator M. discolor was recorded higher in number and also found to
appear earlier in comparison with other predators. The highest numbers of M. discolor were
counted as 4.6, 4.4 and 4.0 per plant in gardens |, Il and Ill respectively, whereas, the S. punctillum
were 2.4, 2.0 and 1.8, and the spiders were 4.2, 3.8 and 3.2. A gradual and increasing trend was
observed until the last week of January. Afterwards the predator populations decreased and
reached nil in the second week of March (Tables 1, 2 and 3). No immature stages of these
predators and any parasitoid were found on marigold plants. The flowering stage of marigold plant
showed harbouring higher number of predators than its vegetative stage.

Relative abundance of mite and their predators

The abundance of predators was directly proportional to red mite. Both these populations were low
in numbers at the initial phase of their occurrence in the gardens. The gradual increasing of
populations showed similar patterns and reached their peaks 10.13 predators and 1354.60 mites
per plant in the last week of January (Fig.1). The abundance of predator populations was positively
correlated (R°=0.9756) with the abundance of their mite prey (Fig. 2).

DISCUSSION

Among different species of predators, spiders and M. discolor were dominant with comparatively
small numbers of S. punctillum found in association with red mite on marigold plants in infested
condition. Citrus red mite, Panonychus citri had natural enemies in which the coccinellid Stethorus loi
and Stethorus punctillum were the most abundant (Wen, 1988 ; Kim-Kyuchin et al. 2000) population
dynamics between Stethorus predators and prey (citrus red mite) were quite well synchronized.
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The predators of the red mite did not occur uniformly on infested marigold plants. Some mite
infested plants recorded no predators and a few plants had predators resulting higher standard
error (SE) than mean. Thus, the distribution of the predators on the prey was clump. M. discolor
and spiders were almost similar in number and double than the predator, S. punctillum in all the
gardens. It was found that more aggregation of predators and mites occurred in bright light than in
dark as found by Gao and Kuang, 1994 and Kroon et al. 1998 who stated that immatures and
adults were significantly affected by photo-period, but had little effect on eggs. The occurrence of
one predator encountered on an average of 130.58 prey per week per marigold plant during its
growing season. Small population of mite at early stage perhaps could not support the survivility of
predators. On the other hand, the maximum number of predators could not completely suppress
the mite population at its peak population because of the high rate of its multiplication. This
indicated that the natural population of predators was not adequate to suppress the mite population
in the marigold ecosystem.

The predators in general were more abundant where there was good source of their preys.
The predator population might be influenced by the biotic and abiotic factors as stated by Sathe
and Bhosale, 2001. The availability of predator population might depend on the abundance of prey,
abundance of prey plants, season, climate and ethology of the predators and preys (David, 1993).

Among the predator-prey relationship, positive correlation were noticed. These results
revealed that the abundance of predators fluctuated with the abundance of mite population. Khan
et al. (1993) reported that aphid predator population showed significant positive correlation with
prey population.

Two species of lady bird beetle viz. S. punctillum and M. discolor and two species of spiders
such as lynx spider (Oxyopes sp.), long mouth spider (Tetragatha sp.) were found in the marigold
gardens. M. discolor and spiders were recorded higher in number than S. punctillum. The
abundance of predator populations was positively correlated with the abundance of their mite prey.
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