Journal of

Acarology

Volume 15 (1 & 2) October 1999

Papers presented at Acarological Society of India Silver Jubilee Symposium

ACAROLOGICAL SOCIETY OF INDIA




JOURNAL OF ACAROLOGY

The Joumnal, appearing biannually in June and December each year, publishes original research
papers on all aspects of Acari, such as taxonomy, zoogeography, bioclogy, ecology, morphology,
physiology, evolution, control, etc. pertaining to any country.

Published by:

Chief Editor:
G.PCHANNABASAVANNA

Editorial Board:
SK.BHATTACHARYYA

5.EHARA

SWARA] GHAIT
L.S.HIREGOUDAR
DMacFARLANE

J.A McMURTRY
V1. MITROFANOV

M. van de VRIE

Executive Editor:
C.A. VIRAKTAMATH

Executive Council of the Society
President:
G.PCHANNABASAVANNA

Vice-Presidents:
JANARDAN 5INGH
M.A HAQ
PUTTASWAMY

M.5. DHOORIA

Secretary:
B MALLIK

Treasurer:
H.P.PRABHUSWAMY

Membership and subscription Rates :
Rs. 500 (India) or US$ 100 (abroad}

Life Members :

The ACAROLOGICAL SOCIETY OF INDIA, Department of
Entomology, University of Agricultural Sciences, Bangalore 560 065,
India.

Professor of Entomology (Emeritus), University of Agricultural
Sciences, Bangalore 560 065, India.

Sitala Nibas, Basupapra, PO. Sonarpur - 743 369, West Bengal, India
Biological Laboratory, Faculty of Education, Tottori University,
Tottori, Japan.

123C, DDA Flat, Gulabi Bagh, New Delhi - 110 07, India,

H.G.9, Navanagar, Hubli - 580 025, Karnataka, India.

British Museumn (Natural History}), Cromwell Road, London SW 7
5BD, England.

Sunriver, USA. .
Lenin All Union Academy of Agricultural Sciences, State Nikita
Botanical Garden, Yalta, Crimea, U.S.5.R.

Research Station for Floriculture, Linnacuslaan 2a, Aalsmeer, The
Netherlands.,

Department of Entomology, University of Agricultural Sciences,
Bangalore 560 065, India.

Department of Entomnology, University of Agricultural Sciences,
Bangalore.

Banaras Hindu University, Varanasi.
University of Calicut, Calicut.

University of Agricultural Sciences, Bangalore.
Punjab Agricultural University, Ludhiana.

Department of Entomology, University of Agricultural Sciences,
Bangalore.

Department of Entomology, University of Agricultural Sciences,
Bangalore.

An Admission fee of Rs.10 (India} or US$5 (abroad) is payabile by all members,
Members get the Journal of Acarology and Acarology Newsletter free.

Annual Subscription Rates for nen-members and institutions : Rs.J00 {India) or US$ 30 (abroad).
Rates for advertisements will be supplied on fequest; please make all Money Orders and bank drafts
payable to ACAROLOGICAL SOCIETY OF INDIA. .



JOURNAL OF ACAROLOGY

Volume 15 (1 & 2)
October 1999

Papers presented at ASI Silver Jubilee Symposium October 1999

ACAROLOGICAL SOCIETY OF INDIA
Department of Entomology, University of Agricultural Sciences
G.K.VXK.,, Bangalore - 560 065, India




Sponsors
Bio-control Research Laboratories, A Division of Pest Control (India)
Limited, Bangalore
Monsanto India (R&D Division), Bangalore
Institution of Agricultural Technologists, Bangalore




S T TR

JOURNAL OF ACAROLOGY
Volume 15 (1&2) 1999
CONTENTS

Eslami Zadeh, R. and Pormirza, A. Faunistic study of predators of Panonychus ulmi
in nasloo region villages in Urmia

Ghosh, S.K., Jagadishwari Rao and Ananda Prakash. Incidence of tarsonemid mites in rice
ecosystern and their impact on seed quality

Gupta, 8.K. and Arun Gupta. Progress of taxonomic research on Indian mites upto lhe end of
twentieth century and prospects of research in the next millennium i

Hagq, M.A., Ramani, N. and Prakashan, Oribatid mites as transmitting agents of cestod;b
in Kerala

Jagadish, P.S., ChannaBasavanna, G.P., Nageshchandra, B.K. and Neelu Nangia. Effect of
temperature and humidity on the development of predatory mite Euseius concordis
{Acari : Phytoseiidae)

Lakshmi, R. and Hag, M.A. Survey on dust mites of Calicut University Campus

Mallik, B., Ramesh Vaidya and Harish Kumar, M. Mass production of the predator Amblyseius
longispinosus (Acari - Phytoseiidae) - A Model

Manju Singh, Effect of different oils on the adult emergence and longevity of Suidasia nesbitti

Nageshchandra, B.K., Jagadish, P.S., ChannaBasavanna, G.P. and Neelv Nangia. Food
preference of the predatory mite Euseius concordis (Acari : Phytoseiidae)

Neelu Nangia, Jagadish, P.S. and Nageshchandra, B.K. Biochemical changes in different
varieties of mulberry infested by Eotetranychus suginamensis

Onkarappa, S. and Puttaswamy. Diafenthiuron as a potential acaricide for use in the
management of rose mite, Tetranychus urticae under polyhouse condition

Onkarappa, S., Mallik, B. and Harish Kumar, M. Spatial distribution of Tetranvchus urticae
on open cultivated rose

Onkarappa, S., Mallik, B. and Harish Kumar, M. Improving toxicity of dicofol and
monocrotophos to Tetranychus urticae infesting rose in polyhouses using plant oils

Putatunda, B.N., Mathur, 8. and Mathur, R.B. Mites associated with some stored food
praducts in Haryana

Rather, A.Q}. Mites associated with viticulture in India with a key for their identification

Saha, K., Dey, P.K., Somchoudhury, A.K. and Sarkar, P.K. Effect of temperature and relative
humidity on the rate of development, longevity and fecundity of tea red spider mite
Oligonychus coffeae

Selvasundaram, R., Stidaramani, D.N.P., Radhakrishnan, B. and Muraleedharan, M.
Observations on ovicidal activity and effectiveness of Azadirachtin formulation against
purple mite of tea

111

93

80

68

32

55

i3
77

36

29

51

44

47

64

18

84

89



Singh, A. and Putatunda, B.N. Mites associated with poultry bed in Hisar, Haryana

Srinivasa, N. aud Chandrashekara, K, Synthetic pyrethroids : how they effect resurgence in
spider mite Tetranychus urticae

Srinivasa, N. and G. Sugeetha. Bioceffectiveness of certain botanical and synthetic pesticides
against okra spider mite Tetranychus macfarianei

Sugeetha, G. and Srinivasa, N. Seasconal abundance of red spider mite Terranychus macfarianei
on okra varieties in Bangalore

Umapathy, G. Description of new species of eriophyid mites (Acari ; Eriophyidae : Phyllocoptinag)
from South India

Umapathy, . Description of new eriophyids (Acari : Eriophyidae) under certain monotypic genera-I

Umapathy, G. Description of three new genera of Phyllocoptinae (Acari : Eriophyidae) from
South India

Usha, R.V., Mallik, B. and Harish Kumar, M. Biochemical changes in French bean plants
grown under different water stress levels and their effect on population of
Tetranychus urticae (Acari : Tetranychidae)

Yathiraj, B.R. and Jagadish, P.S. Piant extracts - Future promising tools in the integrated
management of spider mite Tetranychus urticae {Acari : Tetranychidae)

Book Review

73

16

99
106

113

25

40

Date of publication : October 27, 1999




J. Acarol., 15¢(1&2): 1-5. Oct. 1999

BIOEFFECTIVENESS OF CERTAIN BOTANICAL AND
SYNTHETIC PESTICIDES AGAINST OKRA SPIDER MITE
TETRANYCHUS MACFARLANEI

N.SRINIVASA and G.SUGEETHA
Project Coordinating Unit, AICRP on Agricultural Acarology, University of Agricultural Sciences,
GKVK, Bangalore 65

ABSTRACT

Plant products like cils of neem, pongamia, mohua , citronella, aqueous extracts
from seeds of pongamia, mohua, mahogany, methanol extracts from leaves of Virex
negundo and Clerodendron inerine were evaluated under laboratory conditions
against Tetranychus macfarlanei Baker and Pritchard on okra variety Arka Anamika
for acaricidal activity. Neem oil, pongamia oil and mohua oil at 3% were effective
causing mitec mortality of 68 -76%, 72 hours after treatment without any
phytotoxicity on okra plants, Aqueous secd extracts of pongamia, mochua,
mahogany, mcthanol leaf extracts of V.negundo and C.inerme (all at 6%) caused 74,
86, 90, 80 and 86% mortality of larvae at 72 hours after treatment, respectively. The
corrgsponding per cent adult moertalitics were 84, 91, 70, 76 and 84.

All the synthetic pesticides tested under field conditions against okra mite were
cliective upto lwo weeks except weltable. sulphur.  Profencfos (0.02%), acephate
(0.06%) and dicofol (0.05%) werc most cffective recording the least number of mites
(0.3 10 0.5 mites/fem® leaf arca ) as against 25.5 miles in water sprayed check and
were on par with each other, These were colsely followed by fluvalinate (0.025%),
endosulfan 10.075Y and vthion (0.19%).

INTRODUCTION

Okra crop is damaged considerably by both insect and mite pests. Besides insect
pests, several specics of mites belonging to the genus Tetranychus (Patel et al., 1995;
Sugeetha,1998) cause a loss in the yield of fruits ranging from 7 - 48% (Anonymous,
1994-96), demanding a suitable control measure. Being a vegetable crop, increase in the
number of applications using synthetics is not advisable from consumer's safety point of
view. In order to explore the possibility of using plant products against mites infesting
okra the present study was undertaken using certain botanicals along with some synthetic
pesticides.
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MATERIAL AND METHODS

Oils of neem, pongamia and mohua at 2%, 3% and 4%, citronella oil at 0.4% and
0.6% (using teepol as emulsifier), agueous extracts of pongamia, mohua and mahogany
sceds at 4% and 6% (w/v), methanol extracts from leaves of Vitex negundo and
Clerodendron inerme at 4%, 5% and 6% (w/v) were evaluated in the laboratory for their
acaricidal activity against larvae and adults of Tetranychus macfarlanei Baker and
Pritchard. The extracts were sprayed separately on 60 days old okra plants (variety Arka
Anamika) in the field. Thirty mites (larvac/adults) were released on 2.5 ¢cm x 2.5 cm
treated leaf bits kept on moist cotton wads in Petri plates. Mites released on untreated
leaf bits served as control. Three replications were maintained for each treatment. Per
cent morality was recorded 72 hours after treatment.

During the summer 1998 a field experiment was conducted with 12 synthetic
pesticides on okra variety Arka Anamika. Plots measuring 2m X 2m were used with
three replications. When the crop was found severely infested by spider mites at 45 - 50
days after planting, the pesticides were sprayed separately @ 650 - 750 litres of spray
solution per hectare using a hand compression sprayer. Leaf samples were drawn at
different intervals after the spray and the mite population was recorded under a
stereobinocular microscope from three spots of 1 cm? leaf area from three leaves drawn
from top, middle and bottom canopy of the treated plants.

RESULTS AND DISCUSSION
Efficacy of plant products under laboratory condition (Table 1)

All the oils of plant origin were effective against adult females of T.macfarlanei
causing mortality percentage ranging from 22% (neem oil at 2%) - 84% (mohua or
pongamia oil at 4%) 72 hours after treatment. Increase in mortality was observed with an
increase in the concentration from 2% to 4% with neem, mohua and pongamia oils and
with 0.4% to 0.6% with oil of citronella. However, the oils of neem, pongamia and
mohua at 4% caused scorching especially on tender leaves and hence these oils at 3% can
be used safely as the resulting mortality was between 68% and 76%, without any
phytotoxicity to plants.

Aqueous seed extracts of pongamia, mohua and mahogany at 4-6% caused 66 to
749%, 64 to 86%, 78 to 90% mortality of larvae, while methanol extracts from leaves of
Clerodendron and Vitex (at 4 to 6%) killed 62 to 86% and 70 to 80% of them,
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BIOEFFECTIVENESS OF BOTANICALS & SYNTHETICS AGAINST OKRA MITE

respectively. Similarly the corresponding adult mortalities were 67 to 84%, 68 to 91%,
62 to 70%, 54 to 84% and 68 to 76%.

' Efficacy of synthetic insecticides/acaricides under field conditions (Table 2)

All the synthetic chemicals evaluated were effective in bringing down spider
mite population upto two weeks except wettable sulphur which was fairly effective upto
11 days. At 8 days after treatment profemophos was most effective with only 0.4
mites/cm’® leaf area followed by fluvalinate (0.8 mites) and endosulfan (0.9 mites),
acephate (1.2 mites) and dicofol (1.3 mites). All these chemicals retained their
effectiveness upto two weeks recording less than 2-3 mites/cm’ leaf area. Two weeks
after application all the insecticides/acaricides tested were superior over control except
wettable sulphur. However, acephate, dicofol and profenophos recorded least number of
mites and were on par with each other closely followed by fluvalinate, endosulfan and
ethion (Table 2},

The findings of the present study with botanicals against T.macfaranei are in line
with the findings of Chandrashekara (1997), Butler & Henneserry (1990), Dimetry ef al.,
(19900 and Reda er al., {1990) who observed various biological effects of materials of
plant origin on Tetranychus urticae Koch. Among synthetic chemicals, hitherto
conventional acaricides like dicofol and ethion have been found effective against okra
mites (Jose and Shah, 1286 ; Patel and Yadava, 1988). Newer pesticides like Plictran 500
and cyhexatin effectively controlled spider mite infestation in okra {Peter and David,
1988) as observed with profenophos and fluvalinate in the present study. Possible
~integration of acaricides of botantcal origin with synthetic insecticides (used to control
insect pests of okra) would go a long way in minimising the use of toxic synthetics
against mites as well as its contamination in vegetable okra.
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SYNTHETIC PYRETHROIDS : HOW THEY EFFECT
RESURGENCE IN SPIDER MITE
TETRANYCHUS URTICAE

N.SRINIVASA and K.CHANDRASHEKARA *
Project Co-ordinating Unit, AICRP on Agricultural Acarology, BS & H College,
University of Agricultural Sciences, Bangalore 65
*Division of Entomology, IARI, New Delhi

ABSTRACT

Two spotted spider mite Tetranychus urticae Koch was exposed to French bean
leaves treated with sublethal doses of major synthetic pyrethroids viz., 1/75th,
1/100th, 1/125th and 1/150th of field recommended concentration (0.01%) of
fenvalerate; 1/50th, 1/75th, 1/100th and 1/125th of recommended concentration of
cypermethrin (0.012%) ; 1/150th, 1/200th, 1/250th and 1/300th of recommended
concentration of deltamethrin (0.002%) and the effect of these sublethal
concentrations on  development and reproductive behaviour of T.urticae was
studied. The mite took longer time (130.4 to 158.8 hrs) to develop into adult
compared to those reared on untreated teaves (118 hrs). Stimulation in reproduction
of females reared on leaves sprayed with sublethal concentrations of pyrethroid
insecticides was evident leading to higher fecundity (80.3 to 101.6 epgsifemale)
over a short egg laying period. Even these females contributed more number of
females in the succeeding progeny as evidenced by female biased sex ratios (male to
fernale ratto of 1:4.05 1o 1:5.51 as compared to 1:3.00 with females fed on untreated
leaves). The results are discussed in the light of resurgence of mites caused by
synthetic pyrethroids.

INTRODUCTION

Usage of pesticides in crop protection has been an inevitable attempt to boost the
contry’s food production to keep pace with the growing demand by the geometrically
progressive human population, Synthetic pyrethroids, a group of compounds possessing
high intrinsic toxicity and short residual life have been recommended against insect pests
of many crops. Besides their indiscriminating toxicity to the natural enemies, many
reasons are aitributed for the ontbreak of hitherto minor pests like mites (Swift, 1991).
The present study was undertaken to ascribe a definite account of developmental and
reproductive stimulation by pyrethroids like cypermethrin, fenvalerate and deltarethrin,
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RESURGENCE OF TETRANYCHUS URTICAE

when two spotted spider mite Tetranychus urticae Koch was exposed to these pesticides
at sublethal doses.

MATERIAL AND METHODS

Field culture of T.urticae collected from infested French bean plants was used,
Sublethal doses of fenvalerate, cypermethrin and deltamethrin to the mite were
determined by preliminary screening in the laboratory. Pesticides were sprayed
separately at the sublethal doses on 40 days old potted French bean plants and two hours
after spraying, leaf bits measuring 2.5 cm x 2.5cm prepared from the treated leaves were
kept on moist cotton wad in Petri plates. Freshly emerged larvae were released
individually on these bits and the duration of different life stages was recorded till the
adults emerged. Thirty larvae were used for each sublethal concentration of these
pesticides. The leaf bits which got dried periodically were replaced by fresh ones from
the respective pesticides tieated leaves.

To study the effect of sublethal concentrations of pesticides on the reproductive
behaviour of the mite, thirty female deutonymphs were released individually on leaf bits
measuring 2.5 ¢m x 1 cm prepared from plants treated with different sublethal doses of
the pesticides separately and kept on moist cotton wad in Petri plates. Two adult males
released on each treated leaf bit ensured mating. Adults emerged from the female
deutonymphs were observed for egg laying every 24 hours till they stopped laying eggs
and died. The eggs laid were allowed to hatch and develop into adults to record the
number of females and males in the resulting progeny. Leaf bits when dried were
replaced periodically by fresh leaf bits from the respective treated plants and
observations were continued. A similar set of thirty females released on untreated leaf
bits served as control. The data thus recorded included the mean number of eggs laid by
each female, period of egg laying, female longevity and sex ratio (male to female) in the
resulting progeny.

RESULTS AND DISCUSSION

Development and reproduction of T.urticae as influenced by the sublethal doses
of fenvalerate, cypermethrin and deltamethrin are presented in Table 1.

Mean developmental period at sublethal doses of fenvalerate ranged from 130.4
to 137.2 hrs against 118.0 hrs in untreated control. On cypermethrin and deltamethrin
treated leaves, mites developed in 132.2 to 158.8 hrs, and 136 to 151.2 hrs, respectively.
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RESURGENCE OF TETRANYCHUS URTICAE

As the dose decreased, the duration of development tended to be shorter in all the three
pesticides tested. The longer developmental period due to exposure to sublethal doses,
may be attributed to hyperactivity, longer search and reduced feeding by mites as
reported by Jones (1990) who observed this behaviour on leaves with fenvalerate and
permethrin residues.

Females reared on synthetic pyrethroid treated leaf bits laid more number of eggs
which corresponded to 86.3 to 100.1 eggs/female in fenvalerate, 80.3 to 90.9 eggs in
cypermethrin and 85.4 to 101.6 eggs in deltamethrin as against an average of 73.5
eggs/female on untreated leaf bits. The eggs were laid over a period of 12.7 to 13.1 days
in fenvalerate, 12.7 to 13.6 days in cypermethrin , 13.2 to 15.1 days in deltamethrin and
14 days in untreated control. Females lived approximately one day shorter on treated
leaf bits except in deltamethrin (Table 1). Femaies when reared on leaves treated with
sublethal doses of pyrethroid insecticides produced more number of fernale off-springs in
the resulting progeny as indicated by male to female ratios in favour of female (Table 1).
Male to female ratios ranged from 1 : 427 to 1 : 5.51 on treated leaves compared to
1.00:3.00 on untreated leaves. It is apparent that synthetic pyrethroids besides increasing
fecundity, also contributed more number of females in the succeeding generation. This
also effected an increase in the rate of development. Swift (1991) and Huerkova (1984)
reported an increase in the number of T.urticae on peach plants treated with permethrin,
fenvalerate, cypermethrin, deltamethrin and bioresemethrin.  The reproductive
stimulation at lower doses observed in the present study supported the findings of Hoyt
et al. (1978) who observed elevated populations of Panonychus ulmi Koch and T.urticae
in apple orchards following the application of fenvalerate at very low doses.

Flare-up in mite population following pesticidal application(s) may be attributed
to many factors like elimination of natural enemies, pesticidal ability to stimulate the
reproductive capacity either directly especially at the sublethal doses (hormoligosis) or
indirectly through changes in host plant nutritional status (trophobiosis) and reduced
interspecific competition due to dispersal behaviour {(Hall and Thacker, 1993). The
present findings with sublethal doses ascertatned that the mechanism of resurgence of
mites in the absence of effective predators is due to reproductive stimulation by smali
quantities of synthetic pyrethroid insecticides.
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ABSTRACT

Nine okra varieties viz., Arka Anamika, Arka Abhay (from ITHR, Bangalore),
Hybrid-7, Pusa Sawani, Parbhani Kranthi (from local market}, Gujarat Okra Hybrid-
1 (from Gujarat), KS 410, Line 199 and Varsha Upahar (from Varanasi} were
screened for the incidence of Tetranychus macfarlanei Baker and Pritchard during
kharif 1997 and summer 1998 seasons. The mite incidence was noticed much later
during kharif (from 65 days after planting) compared to summer season (55 days
after planting), In general summer crop suffered more due to the mite attack
recording higher number of mites compared to kharif crop. T macfarlanei showed
differential preference for different okra varieties in different cropping seasons and
ne variety was free from infestation. Pusa Sawani, Parbhani Kranthi and GOH-1
were more susceptible during summer, while, Line-199, Hybrid-7, Arka Anamika
and Parbhani Kranthi were most susceptible during kharif in the order mentioned.
This suggested that in addition to preference by the mite, the prevailing weather
conditions during the two cropping seasons also influenced mite abundance and the
resulting damage on the crop.

INTRODUCTION

Okra (Abelmoschus esculentus (L.) Moench. is a prime vegetable crop of tropical
and sub-tropical parts of the world. It is consumed for its high nutritional value owing to
high contents of vitamins A, B and C and minerals like calcium, iron, magnesium and
potassium. The crop is attacked by several insect and mite pests. Though many species of
tetranychid mites viz., Tetranychus urticae Koch, T.cinnabarinus (Boisd.), T.ludeni
Zacher, T.neocaledonicus Andre and T.macfarlanei Baker and Pritchard have been
reported to attack the crop, T.macfarlanei causes severe damage especially during
summer season in Gujarat (Rai ef al., 1991 ) and Karnataka (Sugeetha, 1998). In Bihar,
spider mites appeared during the first week of April reaching a peak in June
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(Kumar and Sharma, 1993). The present study was undertaken to study the incidence of
T.macfarlanei on different okra varieties during kharif and summer seasons at Bangalore.

MATERIAL AND METHODS

Nine okra varieties viz., Arka Anamika, Arka Abhay (from ITHR, Bangalore);
Hybrid-7, Pusa Sawani, Prabhani Kranti (from the local market); GOH 1 (from Vegetable
Centre, Anand, Gujarat); KS-410, Line-199, Varsha Upahar (from BHU, Varanasi) were
sown in plots measuring 2m x 2m with two replications. The crops were raised during
late kharif 1997 (Sown on 23.9.97) and early summer 1998 (sown on 24.1.98) following
the recommended practices, except the plant protection measures. The crop was observed
for the incidence of spider mite periadically (10-15 days interval) starting from 30 days
after sowing.

To record the number of mites, three plants were selected at random from each
plot and from each plant three leaves, one each from top, middle and bottom canopy were
collected and brought to laboratory. From each leaf three areas of lcm x 1 cm size were
selected and the number of T.macfarianei were recorded under a stereobinocular
microscope, The mite population was expressed as the mean number per cm?® leaf area.
The number of phytoseiid predators on the entire leaf was also recorded simultaneously.

RESULTS AND DISCUSSION

Tetranychus macfarlanei incidence was noticed 10 days late (65 days after
planting) during kharif season compared to summer season (55 days after planting). The
spider mite incidence as well as the associated phytoseiid predator is presented in Table
1A &B.

From the data on the seasonal incidence of T.macfarianei, it is evident that the
summer crop of okra had more number of mites compared to kharif crop, which might be
attributed to negligible activity of phytoseiid predators during summer season. However,
the predators were fairly abundant on kharif crop (Table 1 A) and were able to contain
the T.macfarlanei considerably. There was not much difference with regard to the
activity or abundance of phytoseiid predators on different okra varieties {(during kharif
season). Though the summer temperature of 32.9°C to 34.7°C (mean maximum
temperature) favoured the multiplication of the spider mite, it was probably unfavourable
for the development or survival of phytoseiid predators.

H



G.SIJGEETHA AND N.SRINIVASA

The incidence of T.macfarlanet on different okra varieties was significantly
different during both kharif and summer seasons. Spider mite showed differential
preference for okra varieties in different cropping seasons and none of the varicties was
free from infestation.

Table 1, Incidence of spider mite Tetranychus macfarlanei Baker and Pritchard and abundance of
phytoseiid predater on different okra varieties during kharif {1997) and summer (1998) seasons

A. KHARIF 1997

Number of Number of
Tetranychus macfarlanei | em® leaf phytoseiid predators / leaf
Varieties area
65 DAP 80 DAP 95 DAP 65 DAP 80 DAP 95 DAP
GOH -1 1.25 1.60 0.44 0.76 144 2.08
(0.35) (0.42) (0.16) (0.25) (0.39) 0.49
Varsha Upahar 346 1.56 0.06 1.02 1.99 2.82
(0.65) (0.41) (0.03 (0.31) (0.48) (0.58)
Arka Abhay 4.45 213 0.10 0.62 1.97 1.26
{0.74) 0.50) (0.04) 021 {(0.47) {0.35)
KS -410 6.70 4.81 0.34 1.61 1.84 2.44
(0.89) (0.76) (0.13) (0.42) (0.43) (0.54)
Pusa Sawani 7.90 2.68 1.52 2.08 1.95 279
. {0.95) ©.57 (0.4 (0.49) (0.47) (0.58)
Arka Anamika 5.30 7.35 0.04 .69 1.41 2,38
(0.80) (0.92) (0.02) (0.43) (0.38) (0.53)
Parbhani Kranti 15.59 10.06 0.04 1.09 0.94 1.84
(1.2 (1.04) (0.02) (0.32) (0.29) (0.45)
Hybrid - 7 11.13 4,40 0.06 1.92 1.55 3.15
(1.08) (0.73) {0.03) (0.47) 0.41 (0.62)
Line - 199 14.02 7.45 0.19 0.87 0.70 1.46
{1.18) (0.93) (0.08) Q.27 (0.23) (0.3
CD at P=0.05 (0.35) (0.28) (0.15) NS NS .20

N.B.: DAP - Days After Planting ; Figures in parentheses are log {n+1) values
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Number of
Varieties Tetranychus macfarlanei / cm? leaf area
55 DAP 65 DAP. 75 DAP 85 DAP 95 DAP
GOH -1 1.30 4.74 34.22 17.03 8.56
{0.36) (0.76) (1.53) (1.26) (0.98)
Varsha Upahar 0.87 1.06 2.57 3.49 1.91
(0.27) (0.31) (0.55) (0.65) (0.46)
Arka Abhay 2.07 2.82 8.00 8.26 345
(0.49) (0.58) (0.95) (0.97) (0.65)
KS -410 1.44 1.1 5.00 4,08 1.07
(0.39) (0.32) (0.78) 0.71) (0.32}
Pusa Sawani 11.55 149 9.00 8.96 3.55
(1.10} (0.40) (1.00) (1.00) (0.66)
Arka Anamika 1.31 1.97 4.48 4.63 3.41
(0.36) (0.44) (0.74) (0.75) (0.64)
Parbhani Kranti 1.33 3.38 14.48 9.07 1.67
0.37) (0.64) (1.19) (1.00) (0.43)
Hybrid - 7 1.17 1.55 4.52 9.63 6.44
{0.34) (0.41) (0.74) (1.03) {0.87)
Line - 199 382 4.51 8.78 4.00 1.33
(0.68) 0.74) (0.99) (0.70) (0.37)
CDatP =005 (0.26) (0.21) (0.49 (0.28) (0.31)

N.B. . DAP - Days After Planting ; Figures in parentheses are log (n+1) values
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During kharif season, at 65 DAP, variety Parbhani Kraunti harboured maximum
number of mites (15.59 mites/cmy’ leaf area) followed by Line 199 (14.02 mites) and
Hybrid 7 (11.13mites) and other varieties recorded less than 8 mites/cm’ leaf area.
Though mite population was highest at 65 DAP on all the varieties, Arka Anamika was
observed to have peak number of mites at 80 DAP. Further, the mite population showed
a declining trend at 95 DAP on all the varieties, as the crop started bearing flowers and
fruits. Abundance of phytoseiid predators was not significantly different on various
varieties up to 80 DAP, however, varieties like Hybrid 7, Pusa Sawani and Varsha
Upahar recorded fairly good number of them {Table 1 A).

During summer season Pusa Sawani had a maximum of 11.55 mites/cm*® leaf
area, while other varieties recorded mite numbers below 4/cm’ leaf area at 55 DAP.
GOH 1 recorded maximum population of mites at all other periods of observations,
- showing the greater preference of T macfarlanei for this variety. Parbhani Kranti
recorded 14.48 mites/cm? leaf area only next to GOH 1 at 75 DAP, while Hybrid 7 was
next best preferred beyond 75 DAP.

T.macfarlanei relatively prefered Parbhani Kranti, Hybrid 7 and Line 199 during
kharif and Pusa Sawani and GOH 1 during summer. This clearly indicated that in
addition to the differential preference of the mite, the prevailing weather conditions
during the cropping season also influenced mite abundance and the damage on the crop.

Miite damage on popular ckra varieties like Pusa Sawani and Parbhani Kranti
observed by many workers like Peter and David (1988), Chawla ¢t af. (1989), Beevi and
Natarajan {1991), Rai ef al. (1991) and Kumar and Sharma (1993) is in conformity with
the findings of the present investigations.
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ABSTRACT

For efficient mass production of the predator Amblyseius longispinosus (Evans),
in the glass house, the following schedule has been suggested: Raise the French
bean plants in 22 cm earthen pots, infest the plants with the spider mite, Tetranychus
urticae Koch, when they are in nine leaf stage. Release the predators nine days
later and harvest them after twelve days. If 250 predators are released on a batch of
15 plants, 4700 can be harvested per batch per month.

INTRODUCTION

Biological control of pests, to be successful, requires release of natural enemies in
large numbers. This is especially true in biological control of pests affecting crops grown
in enclosed conditions like glass houses or polyhouses. To be able to release the natural
enemies in large numbers, they should be mass produced. Mass production of natural
enemies is possible if the condtions suitable for the species are created and the procedures
are standardised. Most of the literature on mass multiplication of phytoseiids refer to
small scale multiplication in the laboratory. Koppert (1980) used bean plants infested
with Tetranychus urticae Koch for production of Phytoseiulus persimilis Athias-Henriot
in a green house, but detailed time schedule has not been provided by him. Hoy et al.
(1982) have reared Metaseiulus occidenatalis (Nesbit) on T. urticae on bean piants in a
green house. The bean plants were raised in 35 x 28 x 55 cm flats. The population of the
spider mite and the predator on these plants was regularly monitored and the ideal ratio of
these was between 20:1 and 40:1. The total time required was about 42 days, from
sowing to harvesting the predators.

Amblyseius longispinosus (Evans) has been found to be an efficient predator,
which can be utilised in managing the spider mites affecting roses grown under cover
(Mallik et al., 1998). However, mass production of this predator is rather difficuit. It is
an obligate predator, hence it cannot be easily multiplied on alternative food sources like
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