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INTRODUCTION

Acarology the study of mites and ticks gained great importance during the latter half of
the present century It has become a full fledged and independent area of specialisation as a
result of the realisation that mites rival msects not only in abundance and distribution but also
1n their potential to cause serious damage as pests of crops By virtue of small s1ze amazing
speciation and high adaptability they have colomsed plants amimals and other diverse
ecosystems as pests parasites piedators and saprophytes Onbatids the soil mites are
considered to be potential bio degraders of plant litter which accumulate on the surface of the
earth and their activity involves 1n the humificatior process nutrient cyching and energy
flow (Haq 1982 1984) These mutes are also proraising agents 1n the biological control of
weeds (Ramam and Haq 1987) and certain nematodes including plant parasitic forms
(Rockett 1980) The role of acarine predators in containing the outbreaks of crop pests has
been widely accepted (Jeppson efal 1975 Dhoona 1982 Mc Murtry 1989 Croft and

Mc Rae 1992)

The phytophagous forms however have gained the greatest attention m acarology They
colonise almost all groups of vegetation  agricultural horticultural and forest plants
(Jeppson efal 1975) and are capable of exerting tremendous pressure on plants 1n a short period
of tme In the past, they were overlooked because of their small size and the damage caused by

them was often confused with that caused by disease causing micro organisms

Ever since the introduction of synthetic organic pesticides for the control of crop pests

the phytophagous mite population has been on the increase and the crop 1oss caused by their
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infestation has become a sertous handicap in the successful cultivation of many crops It has
been widely accepted that the decimation of predatory fauna due to the indiscriminate use of
broad spectrum synthetic pesticides was the major factor responsible for increase 1n mite
infestation of cultivated crops Introduction of high yielding varieties which required improved
nutrihion has also aggravated the mite problem Hence 1t has become imperative to understand
more about phytophagous mite species and to evolve appropriate measures to manage them
Intensive research work on these lines has been carried out all over the world including India
Research on the mite pests of coconut arecanut and tapioca has been done in Kerala also
(Saradamma 1972 Saradamma and Nair 1976 Damiel and Premkumar 1976 Sathiamma
1981 Pillat and Palamswamy 1982 1985) However nvestigations on the phytophagous mite
fauna with special emphasis to vegetables medicinal plants and ornarrentals 1n Kerala has been
very [imited

The cultivation of vegetables medicinal plants and ornamentals 1s gaimng much
importance 1n Kerala with a view to catering to the fast expanding domestic market and to earn
valuable foreign exchange The Kerala Government has programmes to increase vegetable
production in the state and the Kerala Horticultural Development Programme (KHDP) has been
established for this purpose The district of Thiruvananthapuram has been selected as one of the

centres for implementing the programme on vegetables

Kerala State 1s blessed with umque geographic posttion and favourable monsoon patterns
for cultivation of a wide variety of subtropical and tropical ornamentals like orchids anthurium
Jasmines etc  The international cut flower market 1s fast growing and Kerala 1s well surted to
compete with the other developing countries in Asia like Thalland Malaysia and Srilanka 1n the

multimibion dollar floribusiness Realising the importance of floriculture 1n Kerala and the



resultant potential of employment generation the Mimstry of Agriculture Government of India
has recently 1dentified Thiruvananthapuram as a potential zone for flonculture development
Since Thiruvananthapuram has an international airport perishables like flowers vegetables etc

can be easily transported and delivered at any destination within a short period

Cultivation of medicinal plants 1s another area where Kerala has immense scope There
1s a revival of interest all over the world 1n natural products of drugs and cosmetics The
requirement of these plants at present leaving aside a few are met from forest sources which 1s
fast depleting Toundation for Revival of Local Health Traditions (FRLHT) an all India
voluntary organisation has launched a massive programme sponsored by Government of India
to otrengthen the resource base of local health traditions The Tiopical Botanical Garden and
Research Institute (TBG&RI) Palode has been selected by the organisation as one of the fifteen
germplasm centres 11 India (Pushpangadan 1995) Kerala Agricultural University TBG&RI
(Palode) Rubber Board (Kottayam) Kerala Forest Research Institute (Peechi) Oushadhi
Kottakkal Arya Vaidyasala etc are actively engaged mn 1eseairch and cultivat on of medicinal
plants in Keialn In addition to the above theie aie many small medicimal plant gardens
ma ntained by Ay rvedic drug houses traditional ayurvedic physicians and other cultivators in

Kerala

To be commercially successful and competitive 1n the mternational market sutable
agricultural practices and post harvest technologies have to be standardised so that the produce
that reach the marhet are of international standards Co 1trol of pests in the pre and post harvest
phases of the crops which 1s of piime importance m the cultivation of any crop has to be viewed

13 this context nlso



Phytophagous m tes const tute a major gioup of pests of vegetables nedicinal plants and
ornamentals which have not been explored in depth  More over the mite problem wiil be more
acute 1n some of the ornamentals and many of the medicinal plants which are collected from
wild sources and cultivated on a large scale the reason being that spider mutes occupy a pest
status on cultivated plants and are of relatively little importance 1n undisturbed environments

(Putman and Heine 1959 Post 1962)

As mentioned earlier research on the mute pests of vegetables medicinal plants and
ornnmentals m Kerala 1s very imited It 1s well known that for evolving effective management
practices against these pests basic 11formation on the 1dentity host plants and bio ecology are
essential pre requisites  As n step 1n this d rection a comprehensive research project entitled

Distribution and bio ecology of phytophagous nutes of vegetables medicinal plants and

ornamentals in Th ruvaninthapuiam District has been carried out to

¢)) conduct a detailed survey 1n two con ecutive years on phytophagous mites and
therr piedators associated with veget ibles medicinal plants and ornamentals in

Thiruvananthap 1an D strct Keinla

(2)  study the distubttion and abundance of the mutes on different host plants of

vegetables medicinal plants and ornamentals 1n different seasons

(€)] mvestigate the seasonal variation mn the population of the dominant mite species

“@ study the biology of dominant species of phytophagous mites on selected host

plaits and to

&) assess the crop loss caused by the nfestation of the dominant mite species on

selected host plants
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2 RLEVIEW OF LITERATURE

Mites belong to the sub class Acari of the Arthropodan class Arachmida and the
majority of phytophagous mites ate included 1n the families Tetranychidae Tenuipalpidae
Tarsonemidae and Eriophyidae under the order Acariformes (Krantz 1978) The literature
on host plants distribution bio ecology natural enemies and nature of damage of important

phytophagous mites and on crop loss caused by them 1s briefly reviewed below

21 Host Plants and Distiibution

211 Family Tetranychidqe

2111 Genus Eutetranychus

Eutetranychus onentalis (Klen) was reported as a destructive polyphagous pest in India
(Sadana 1972 Dhooria 1981 Mathur ef al 1995) Sadana (1972) found bhind1 and
cucuibits as impottant hosts of this mite in Punjab  Ber trees tn Haryana was also reported to

be severely infested by this mite (Fotedar 1978)

E orientalts was reported as a limiting factor in the cultivation of fruit trees and
ornamental plants 1n India (Dhooiia 1981 Dhoora and Butan: 1982 Bhumnavar and Singh
1986) The medicinal plant Rauvolfia serpentina (L ) Benth was also reported as a host plant
of the mite (Lal and Mukhaijn 1977 Rarefal 1995) InKerala Pillai and Palamswamy

(1985) obse1ved the damage of E orientahs n taploca The infestation of E orrentalis was
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reported on Ziziphus mauritta 1a Lam 1 Jammu and Kashmur (Rather 1989) and m sem: arid
regions of Rajasthan (Sharma and Naqvi 1992) Deshpande er al (1992) reported the
occurrence of this mite 1n citrus  Ber citrus devadar and lemon were 1dentified as host plants
of E orientalis in Hissar wh le papaya and peach were recorded as host plants in Uttar Pradesh

(ICAR 1993)

2112 Genus Ohgonychus

Among the miute pests of roses Oligonychus biharensis (Murst) was the most prevalent
species in Bangladesh (Majumder and Bhuitya 1995) Oligonychus coffeae was 1dentified as
a pest of tea 1n all the tea giowing countries of the trop cs (Das 1959 Muraleedharan et al

19885 Gupta 1989)

Oligonychus indicus Hirst commonly known as white mite was reported by Puttarudriah
and ChannaBasavanna (1953) on aiecanut seedlings near Bangalore in Karnataka The mite was
identified as an important acarine pest of sugarcane from different parts of India (Harbans and
Sidhu 1961 ICAR 1993) This mite was reported to infest Sor ghum bicolor (L ) Moench

also (Jeppson et al 1975 Balasubramaman ef al 1988 Manjunatha et al 1992)

In coconut folinge the incidence of Oligonychus iseilemae (Hirst) was recorded by
Satf 1nmma (1986) 1 Kerala while that of Oligo wychus plegas Baker nd Pritchard was

recorded by Mohanasundiram 1 1d Karuppuchamy (1989) in Tamil Nadu



7

Oligonychus mangiferus (Rahman and Sapra) was a serious pest not only from mango
but also from a great variety of plants including ornamentals and fruit trees (Sadana and
Chabra 1974 Rather 1989) The occurrence of Ohigonychus saccharinus Baker and

Pritchard on sugarcane was reported by Gupta (1976) and Vishnu Priya et al (1992)

2113 Genus Schizoteranychus

Schizotetranychus asparagi (Oudemans) was found as a pest 1n the United States

Germany and Holland 1n asparagus and ferns (Jeppson et al  1975)

Schizotetranychus cajant Gupta was reported to infest red gram m Tamil Nadu
(Karuppuchamy et al 1990 Vyayiraghavan ef ! 1992) and Punjab (Dhooria and Cheema

1995)

Dhooria (1995) recorded Schzotetranychus lechrius Rimando as a serious pest of

Pinkcassia trees 1n Punjab

2114 Genus Panonychus

Panonychus citrt Mc Gregor the red spider mite was reported to be distributed 1n citrus
orchards n India and abroad (Munger 1963 Ghanm: 1989 Xia 1989) Panonychus ulmi
(Koch) was recorded as a major pest of apple and epidemic outbreaks of the mite 1n apple
otchards in Himachal Pradesh wete 1eported by Kumar and Bhalla (1995) Khajuria (1995)

hakar and Chander (1995)



2115 Genus Tetranychus

Tetranychus form the most wide spread genus among phytophagous mites and hence

economically the most important (Cone and Wildman 1989)

Tetranychus cinnabarinus (Botsduval) the carmine spider mite was reported as an
important pest of many food plants 1n subtropical areas of the world (Jeppson er al 1975
Gunathilagarajy and Kumatiswam 1978 Misra and Somchoudhury 1989 Kaneria and
Bharodia 1991) Gupta and Gupta (1985) reported the occurrence of this mite on beans
bittergourd brinjal cucumber and lady s finger n eight districts of West Bengal while
Vyjayaraghavan ef al (1992) reported 1ts occurrence 1n bhindi brinjal and roses in Tamil

Nadu

The occurrence of the tetranychid mite Tetranychus floridanus on vrecanut cardamom

coconut coffee nutmeg pepper and tea was reported from Kerala (Paul and Ramam 1991)

Tetranychus ludent Zache was widespread throughout the tropics United States
Mexico and Australia (Jeppson et al  1975) The occurrence of this mite in bhindi and brinjal
was reported from Karnataka and Tamil Nadu (Puttaswamy and ChannaBasavanna 1979b
Karuppuchamy and Mohanasundaram 1987) Desmodiuni tortosun also was identified as one
of the host plants of T' {uden: 1n Tarml Nadu Sathiamma (1923) recorded the mute as a major

pest of coconut n Kerala



9

Tetranychus macfarlane: Baker and Pritchard was 1dentified as a pest m cucumber egg

plant gourds and okra in India and Mauritius (Jeppson et al  1975)

Tetranychus neocaledonicus Andre was reported to be present in the ecosystem of many
crop plants causing serious damage to the crops (Siddappaj and Reddy 1972 Lal and Pillar
1978 Mohanasundaram and Karuppuchamy 1987 Pillai and Palamswamy 1985) It was
distributed throughout the tropical and subtropical areas of the world including Hawan Fji
Venezula and Mauritus (Jeppson et al  1975) InlIndra the mite was reported as a major pest
of vegetables (Krishnaiah and Tandon 1975 Mohan and Krishnaiah 1979 Pareek and

Shaima 198? Vyayaraghava eral 1992)

In Uttar Pradesh T neocaledonicus was reported as a pest of brinjal cabbage cowpea
pumpkin and snakegourd(BHU 1987) The mite was observed to cause severe damage to rose
plants in Kerala (Nair ez al 1990) and Tamil Nadu (Vyayaraghavan er al  1992) In West

Bengal occurrence of the mite m cucurbits and okra was reported (BCKVV 1987)

Sadana and Gupta (1983) observed the incidence of Tetranychus puschelli on

Calendula officinalis  Chenopodiur 1 ambrosiotdes and Ocunum basilicum 1n Assam

Magie and Poe (1972) noticed the two spotted spider mute Tetranychus urticae Koch
as an umportant pest of gladiolus In Australia the two spotted spider mite was among the
most serious pests of roses (Clark ind Buckley 1984) This mite was also reported to cause
serious damage to roses in greenhouse and outdoors (Van de Vrie 1985 Field and Hoy 1986
Jones 1990 Vyayaraghavan er al 1992) Heavy mncidence of T wrticae on Thompson

seedless grapes was reported in Maharashra (Mah et al  1983)
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Spider mutes often occur on crops as species complex The spider mite complex on
cotton was reported to include T witicae T pacificus and T turkestam (Brito et al  1986)
Wilson ef al (1991) recorded the occurrence of Tetranychus pacificus Mc Gregor and

Tetranychus turkestam Ygrov and Nikolski on cotton

212 Tamily Tenwpalpidie

2121 Genus Brevipalpus

Many species of pliits haive been repoited by several authors as host plants of
Brevipalpus phoemicis (Geyskes) 11 different paits of the world (Nagesh Chandra and
Chan naBasavanna 1976 Jeppson c¢f @l 1975 Ghar and Shenhmer 1984 Gupta 1985
Sadana and Kuman 1991) The mite was 1dentified as one of the two species of tenuipalpid
mites occurring on coconut m Karnataka ( Nagesh Chandra and Channa Basavanna 1976)
They also listed the host 1ange of B phoenicis which included Acalypha hispida Burn
Alpima sp Cassia spectabilis DC Cosmos sp Dhalia sp  Gerbera sp  Psidium guajava L
and Theobroma cocao L. In Uttar Pradesh B phoentcis was reported as an umportant pest
of bhind1 brijal and bean while Brevipalpus creber Chaudhr: was reported on lemon without

any apparent damage symptom (BITU 1987)

The omnivores mute Br cvipalpus californicus (Banks) was recorded from many orchids
in Thailand (Charanasrs eral 1989) The oncidum mute B oncidir was reported as a serious

pest of onctdium 1n England ind Californin (B iker 1949)



Mohanasundaram (1982) identified two new species of Brevipalpus from Coimbatore

They were B cucurbttae on Cucurbita maxima and B euphorbiae on croton

Sadana and Gupta (1983) during their studies observed the incidence of B gauhatiensts
and B nnsukianensis i Jasminum grandifforum L and B phoenicis 1n Dahlia sp and

Ocunum sanctum L

Sadana and Balpreet (1995) listed new 1ecords of Brevipalpid mites in Northern India
They reported the occurrence of Brevipalpus tinsukianensis sp nov on Melia azadirachta

Syzygtum cununt and Vins vuafera and B phoenicis on Meha azadirachta

2122 Genus Tenwpalpus

Tenuipalpus pacificus Baker was reported as a pest of orchids in California Florida
Panama Australia Siam and England (Jeppson et a!/  1975) 1In Brazil Tenuipalpus sp was
recorded as a serious pest of the orchids cattleya and hybrids (Bose and Yadav 1989)
Among the miny pests of otchuids in fhil nd mites axd m patticular T pacificus was

considered to be the most common and most 1njurious ones (Charanasn ef al  1989)

The pomegranate false spider mute Tenuipalpus punicae Pritchard and Baker was

reported as an economically important pest of pomegranate 1n Iraq (Ibralum and Haider 1989)

11
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2123 Genus Raotella

Hirst  (1924) first 1dentified Raotella indica Hirst on coconut leaves from India  Since
then this species has been reported from various countries and on different plants Reports of
R indica as an 1mportant pest of coconut was subsequently published by many authors
(Moutia 1958 Pag 1989 Sathiamma 1981 Jalaluddin and Mohanasundaram 1990) The
mite was reported to infest arecanuts also tn Trichur District Kerala (Daniel and Premkumar

1976) and West Bengal (Senapathi and Biswas 1990)

2124 Genus Dolichotetranychus

Saradamma and Nair (1976) reported the infestation of Dolichotetranychus sp on
arecanut m Kerala Later m 1985 Sathiamma identified Dolichotetranychus vandergoott
(Oudemans) as the perianth mite on coconut and m 1989 Mohanasundaram and Karuppuchamy
reported the infestation of Dolichotetranychus sp on coconut buttons Surveys undertaken
1 West Bengal revealed the association of Dolichotetranychus sp with Pineapple (BCKVV

1987)

213 Family Tarsonemidae

2131 Genus Polyphagotarsonemus

Polyphagotarsonemus latus Banks known by different names such as chillt murnai

mite broad mite yellow tea mite and tropical mite was reported to be distributed throughout
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the tropics and 1n green houses 1n the temperate regions on vegetables and ornamental plants
(Jeppson et al  1975) InlIndia this species was reported as a potential pest of vegetables
and ornamental plants (ChannaBasavanna and Puttarudriah 1959 Sandhu etal 1974 Mote
1976 Dhooria and Bindra 1977 Kareem et al 1977 Patl and Dettu 1979
Awate ef al 1981 SriRamachandra Murthy 1984 Karuppuchamy and Mohanasundaram
1986 Kandasamy et @I 1987) Different citrus species 1n Punjab were also listed as host
plants of P latus (Dhooria 1984) The mute was also reported to attack greenhouse gerberas

(Bose and Yadav 1989)

214 Family Eriophyidae

The worm Iike eriophyid mutes known by various names such as gall mite bud mite
blister or rust mites are entirely phytophagous and feed on many plant species m the tropics
(Keifer 1965 Jeppson et al 1975) Mondal and Chakrabort: (1982) detected the association
of the eriophyid mite Aculus mbisct with Hibiscus virifolicus  Ghosh et al (1986) found that
the croton plant Croton oblongifolilae was the host of another eriophyid species

Duesella oblongifoliae

In Tamul Nadu Sunder raj ef al (1967) reported the occurrence of Aceria jasmint on
Jasminum auriculatum A jasmumi was also reported to infest brimjal and tomatoes n
Allahabad and Varanas: (BHU 1987) The enophyid mite Paraphytoptus chrysanthemni

Keifer was also recorded from Chrysanthemum m Uttar Pradesh (BHU 1987)



The nfestation of Cisaberoptes kenyae K 1ifer on mango was observed in Kerala and
Tamil Nadu (Ramani and Haq 1983 ICAR 1993) The association of Eriophyes mangiferae
Sayed with Mangifera mdica L 1n Jammu and Kashmir was reported by Rather in 1989
Acaphylla theae (Watt) and Calacarus cartnatus were reported to be next in umportance to

Oligonychus coffea (Neitner) as pests of tea m North as well as in South India (Gupta 1989)

Mohansundaram (1989) observed the incidence of Calacarus jasmini Chakrabort1 and
Mondal on Jasminum sambac L. and Calacarus channabasavannae on Emblica officinalis
In 1991 he further recorded the incidence of Rhombacus morrist Keifer on
Eucalyptus tetraticornis and Aculus ocimuma sp nov an undersurface leaf vagrant on ocimum
Studies on the gall and erineum forming mites attacking medicinal plants 1n northern Kerala
revealed the presence of Aceria acanthae on Kydia calycina and Aceria pongarmiae
ChannaBasavannae on Pongamia pinnata  (Sheela and Haq 1992) The infestation of
Acenia gossypt Mohanasundaram on cotton Aceria mangiferac Sayed on Mango and

A sacchari Channabasavanna on sugarcane were reported by Vyayaraghavan et al (1992)

215 Famly Ornibatidae

Oribatid mites commonly occurring 1n so1l were reported to cause mjury to plants also
(Michael 1884 Aokr 1960) These mutes were tound to live 1n a wide variety of crop plants
and weeds (Cordo and De Loach 1975 Haq and Ramami 1985 Ramant and Haq 1990)
The oribatid mite Orthogalumna terebransts Wallwork was reported to feed and survive on

Eichorma crassipes (Ganga Visalakshy and Jayanth 1991)
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2 2 Natural Lnemes of Mites

2 2 1 Predatory mites

2211 Famly Anystidae

Species of the Anystidae family were reported 1o feed effectively on phytophagous
mites The species were Tencania sp nov and Anystis indica Gupta which feed on all stages

of T neocaledonicus on betel vine and T cinnabarinus on peach (Gupta and Gupta 1992)

2212 Fumly Ascidae

Sathiamma (1991) collected species of Lastoseius trom colonies of O iseilemae and
T luden: infesting coconut 1n Kerala Excepting Lastoseius terrestris Menon and Ghat a stray
feeder of S andropogont which 1s a pest of paddy 1n North East India no other species has

been reported to be of any potential value as an effective predator (Gupta and Gupta 1992)

2213 Famuly Bdellidae

Only t vo species of the family were found to feed on phytophagous mites They were

Bdellodes affints Atyeo and Bdella sp which fed on O mdicus and O mangiferus respectively

(Gupta and Gupta 1992)
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2214 Famuly Cheyletidae

Cheyletus eruditus (Scharanywas 1dentified as an efficient predator of E orentalis
(Dhoona 1982) Other species of cheyletid mites found in the field predating on phytophagous
mites were Cheletogenes ornatus (C& F)on mango bud mite A mangiferae and Cheyletus forus
on O punicae nfesting pomegranate 1n Himachal Pradesh (Gupta and Gupta 1992) Cunaxa sp
was 1dentified as an efficient predator of spider mites i1 Tamil Nadu (Vyjayaraghavan et al

1992)

2215 Fumly Cunavdae

Cunaxa setirostris (Aerman) was observed as  cosmopolitan predator which fed on
1] stage ot ' orientalis intesting citrus in Punjab O iscileimae infesting coconut 1n Kerala and
O mangiferus infesung mango n Uttar Pradesh Meghalaya Assam and West Bengal
(Dhooria 1982 Sathiamma 1991 Gupta and Gupta 1992) Cunaxa womersleyt Baker and
Hoffmann and Cunaxa cynodonae Gupta and Ghosh p eyed B delont on papaya and

Schuzotetranychus sp on grass respectively  (Gupta 11d Gupta 1992)

2216 Family Phytosendae

Phytosends have been 1ecognized as one of the most vatuable groups of predators of
phytophagous mites (Chant 1959 Mc Muitry er al 1984) Studies of Mc Clanahan 1968
Lamng 1968 and Krishnamooithy and Mam 1989 on Py tosciulus persimiles Athias  Henriot
indicated that this mute was extremely predac ous and also had a high reproductive rate as

conipared to other species of phytosend mites
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Amblysews finlandicus (Oudemans) occurred 1n the ecosystem of many phytophagous
mites and had a very wide distribution (Gupta et a/ 1971 Sadana and Chabra 1974) It was
reported as a promising predator preying on eggs and larvae of E orientalts (Gupta et al

1971}

Amblyseius channabasavanmt Gupta and Daniel was reported as an efficient predator

of R indicaand T fijiensis (Gupta 1978 Damel 1981)

Dhooria (1982) identified Amblysewus alstoma Gupta Typhlodromus divergentis
Choudhar1 Akbar and Rasool as predators of E orwentalis on citrus 1n Delhi  The potential
of Typhlodromips tetranychivorus as a predator and as a biocontrol agent of red palm mite
R ndica was reported by Jagdish and Nageshchandra (1982) Krishnamoorthy (1983)
reported the occurrence of Amblysetus rhododendronis Gupta as a predator of T luden: on
©kra Very low population of the predatory mite was reported to be present on plants 1n the

absence of the prey mites

Gupta and Gupta (1985) reported the occurrence of Amblysewus largoensis (Muma) and
Amblyseius ovalis (Evans) as predatory mites of T cinnabarmus and T neocaledonicus 1n
West Bengal A finlandicus was reported to feed voraciously on the phytophagous mite
E orientalis on citrus (Sarima and Sadang 1987) The natural enemy complex of coconut pest
R indica was studied in West Bengal by Somchoudhury and Sarkar (1989) They reported that
Phytosetus sp and Amblyserus sp were the dominant predatory mites Studies on the predatory
behaviour of A ovalis and on the chilli mite P latus showed that the adult females consumed

11 72 larvae 9 33 nymphs or 5 07 adults per day while the larvae consumed 3 76 and 1 38
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prey larvae and nymphs respectively and the protonymphs consumed 9 18 larvae 7 87
nymphs and 3 18 adults The phytosends were unsuccessful at a predator prey ratio of 1 150
(Hariyappa and Kulkarm 1988) Stud:es conducted by (Kaiuppuchamy ef al 1994) revealed
that the adult predators were the most efficient m devouting the chillh mrtes the average
consumption per day by an adult being 576 4 64 3 20 and 2 12 numbers of eggs first mstar
nymph second nstar nymphs and adults respectively They also found that the predatory
potential was considerably less for the deutonymphs and ptotonymphs of the predator and the

larva was the least etfecient

Among the predatoy nutes n tea plants Phytose 1d e and Stigmaeidae were the most
common (Gupta 1989) The pied-tory potential of T ludent and its two phytosend predators
A longispronosus and Typhlodromous tetranychivorous Gupta on T luden: mvestigated by
Mallik et al (1989) revealed that 4 longispinosus p eterred the eggs and the younger
immature stages of the piey where s T tenranychinoro s preferred the adults and the older

nymphal stages

Species of Euserus were the most common phytose1 d predator of Oligonychus punicae

(Hirst) on both cit us and avocado i Cahifornia (Mc Murtty  1989)

A alstomae was 1dentified as an important piedator of cotton spider mite
T neocaledoricus (Shah and Jose 1989) and B phoencis (Kumart and Sadana 1991) The
predatory mutes viz A alstomiae A finlandicus A multidentatus and  Phytosetus roseus were

reported to be assocrated w th bunjal crop in Punjab (Giewal 1992)
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Metasewulus occidentalis (Nesbitt) was r=ported to check the population build up of

P can ettectively  apple orch ds n Oregon (Croft 1 d Mc Rae |1992)

List of predatory mites 11 India ther hosts 1 d locality and their importance in
biological control have been given by Gupta and Gupta (1992) The predatory muites
Jfinlandicus A ovalis A longispinosus A largoensis A multidentatus A tetranychivorous
were reported to be highly effective n checking the populition of E orientalis O coffeae

neocaledonicus O mangiferus T 1eocaledonicus and T ludeni respectively

2217 Family Stigmaeidae

The development and predtory efficiency of Agiste s cxsertus Gonzalez was reported
by Hafez er al (1983) Agister 1 sp preying on Acaphy lla theae (Watt and Mann) was
recorded from North East India (Borthakur and Das 1987) Agisremus sp was also reported
to feed effectively on Aceria litch: Keifer m litchi and O Iserlemae 1n coconut (Singh ez al
1989 Sathiamma 1991) Among the non phytoseud predators stigmaetd mutes were the most
unportant and cosmopolita 1 m dist bution 1 d the species see 1 feeding on phytophagous mites
ntte teld weie Agisterw fles! ¢ Summeis 014 nag fo ac on mango and T' cinnabarinus
on bhind1 Agistemus teriuals (Quayle) on A thecc Agistemus heterophylla Gupta on

Euteteranychus sp (Gupta and Gupta 1992)

2 2 2 Insect predators

The coccinell d predators Stet/ 0 us spp feed Al ost exclusively on tettanych d nites

and they were distributed thiough out the world (Mc Mty ez al 1970 Singh and Ray 1977)
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Stethorus pauperculus Weise was 1eported to prey on E ortentalts but under field situations
1ts population was found to be very low (Dhooria 1982) A nong the various insect predators
of tetranychid mites 1n cassava Stethio us gilvifions Muls was the most effective predator
(Pillar and Palaniswamy 1985) Stethorus picipes Chisey was identified by Mc Murtry
(1989) as a specialised and voiacious predatcr of spider mutes in citrus and avocado
(Mc Murtry 1989) The ovipositing females consumed upto 50 adult spider mites per day
and several thousands during ther Ife tme Sath 1ma (1991) tfound that Stethoius

heralicus Kapur occurred abundantly n the colonies of R dica on coconut

Oligota flaviceps Oligota oviformis (Casey) and Olig ota pymal Sol were 1dentified as
important staphalmid predator of phytophagou tes (Gupta 1985) The staphalinid
Oligota sp was 1lso found as ettic ent pred tois of tettanych d mutes infesting cassava (Pilla
and Palaniswamy 1985) Gupta (198>n¢eported that the | emipteran bug Anthocor es misculus
(Say) and Orwus insidiosus (Say) weie efficient predtors of spider mites consuming 10 30

mites/hour

Chrysopa carnea Stephens was known to feed upo P wulmr 1n many parts of the world
and the last nstar larvae of the predator consumed 1000 1500 citrus red mutes daily (Gupta
1985) The larvae of chrysopidae consumed I° {udert ad oribatid mites occuring on coconut

(Sathiamma 1991)

The thrips Scolot/ ips indic s Presner was epoited to be 1n efficient piedator of
phytophagous mites 1n Bangalore (Reddy and Jagdish 1977) Dhooria (1982) reported the

thrips as a predator of citrus mute E o wntalis while P 111 ind Palumswamy (1985) reported
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1t as an efficient predator of taptoca mites Predatory thrips were reported to feed occasionally

on the larval mites of O isetlemae (Sathiamma 1991)

2 3 Nature and symptoms of damage

Jeppson eral  (1975) described the nature of damage caused by mites as discolouration
of leaves stunted growth and vartous other deformuties i plants  Besides the direct damages
on plants many species of mites were 1eported as vectors of plant diseases also (Rajagopalan

1974 Slykhuis 1980)

231 Tetranychid mites

Feeding of O mangiferus 1n mango reduced the chloiophyll content of leaves with the
development of characteristic yellow spots which later turned brownish and merged to form

larger spots (Sadana and Chabra 1974)

Puttaswamy and ChannaBasavanna (1979b) fou d thit teeding by T luden: 1n french
beans induced white stippling at the feeding pomts which laler coalased and produced blotches

and necrotic patches

According to Lal and Pillar (1981) the red mutes T ¢ nnabarinus and T neocaledonicus
feed 01 the lower surface of leaves and produce yellow sh specks which subsequently spread

producing blotches and elongated stienks
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The two spotted spider mite T' urficae the major arthropod pest of strawberry
Calhforma suppressed photosynthetic activity 1n the plants due to their feeding on the fohage
(Wyman et al 1979 Sances et al 1979 Butcher ezal 1987) Sumangala and Haq (1991)
observed severe chlorosis on Eichorma crassipes due to the feeding by the tetranychid mite
E orientalis The chlorophyll loss as a result of the feeding was reported to be between 22
and 30 per cent Ansar and Pawar (1992) reported that the leaves become coppery thin and

brittle as a result of feeding by T ludem

T cinnabarinus was reported as a serious pest of brinjal which caused direct and
indirect damage to the crop These sucking mites lived 1n colonies under silken webs which
carried plenty of so1l particles 1n windy weather and inhibited photosynthetic activity
(Butani and Muttal 1992) Viyayaraghavan ef al (1992) found that § cajan: caused webbing

and yellowing

Nandagopal and Gedia (1995) observed that leaves infested by I’ ctnnabarinus showed
stippling followed by hght yellowing They also reported that damage was severe 1n crops that

were under moisture stress and complete drying of foliage occurred mn such plants

Histological and histochemical studies conducted 1n groundnut genotypes by Ravi et al
(1995a) revealed that T urticae caused direct mechanical damage to the hypodermis and

spongy parenchyma

Tetranychid mites were reported as vectors of diseases the species being T urticae
transmitting the potato virus on potato (Schultz 1963) and T luden: transmitting Dolichos

enation mosaic virus on Dolichos lab lab (Rajagcpalan 1974)



2 3 2 Tenwpalpid mite

Bronzing and silvering of lewves development of scars and deformities 1n leaves and
fruits and overall stunting of growth weie the major symptoms caused by the feeding activity

of tenmipalpid mites on plants (Jeppson ez al 1975 Sadana and Balpreet 1995)

The calyx mite  Dolichotet aychus sp infested the calyx region of tender
arecanuts causing unmatuie nut fall (Damel and Premkumar 1976) and the species
Dolichotetranychus vandergoot: (Oudemans) infested the perianth portion of tender coconuts

resulting 1 mmmature nut fall (Sathiamma 1985)

Ibrahim and Haider (1989) obseryved that the infestation of false spider mute T punicae
caused considerable loss 1n yield of po negranate 1n Iraq and the mite not only damaged the

leaves but also caused corky appeaiance on the fruit wall

As a reaction to the feeding ot the false spider mite B phoenicis protoplasm of the
and
punctured cells coagulated the cells 1ccu nulated phenolic compounds there was significant

loss of chlorophyll (Kennedy and Wateitheyn 1995)

2 3 3 Tarsonemid mites

Infestation of P latus caused curling and necrosis of young leaves and flowers 1n
cotton datura blackgram and cowpea However in brinjal these symptoms were not produced

(Dhoomnia  1984)
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Chilli mite P latus caused severe dimage t> chilli crops at flowering and fruiting stages
and the feeding resulted n sudden curling and crirkling of leaves followed by the appearance

of blister patches (Karuppuchamy ¢ al  1994)

2 3 4 Eriophyid mtes

Erophyid mites were reported as potential parasites of plants and as vectors of many
plant diseases (Rajagopalan 1974 Jeppsonetal 1975) A cajant as a vector of the pigeon pea
sterility mosaic disease was reported by Seth (1962) and later by Nene (1972) Reddy er al
(1989) and Prabhuswamy and Srinrvasiva (1992)  Siykhws (1980) 1 a review lsted six

eriophyid mites as vectors of mine virus diseases tn plants

Eriophyid mites induced 1 viuiety of plant deformities (ChannaBasavanna 1966
Jeppson et al  1975) A ja nru p oduced white felt like ha 1y outgrowth on the suiface of
the leaves tender shoots and buds lewdin to ces ation of growth of plants and production of
flowers (ChannaBasavanna 1966) The ertophyid mite A sacchari made gall like blisters on

the mner surfae of the leaf sheath of sugarcane (Sithananthan et al 1975)

An accou t of tte v 11ous types ol dimages due to the feed ng of eriophyid mites
mn India was given by Ghosh ¢z al  (1989) Various symptoms of mjury including formation
of big buds by Acera maig ferac nd russetting by Tegonotus mangiferae (Keifer)
Mangifera indica curling and shrinkage n Solanum melongena by Aceria lycopersict (Wolff )
discolourat on in  Garde ua jasmno des by Diptilomiops bengalensis Chakraborti and
Mondal er neum 1n Ziziplu jupul v by {ce a sp and finger galls in Ponganua pinnata by

Aceria pongamac were 1epo ted by the utlo »



In Kerala two eriophyid mites viz Eriophyes alangu and Paraphytoptus alangiae were

reported to produce pouch galls 1n Alangwum salvifohcum (Sheela and Haq 1992)

2 4 Population dynamics

Population dynamics of Acair wis studied by several workers Evans ef al (1961)
stated that the seasonal fluctuation was prominent in prostigmata while 1t was not so promment
1 Mesostigmata and Astigmnta as they were found n small numbers Sadana and Kanta
(1971) mentioned that the m te damage v s more apparent in summer Mohanasundaram and
Karuppuchamy (1987) also 1epoited that mites were abundantly seen during the summer
months However Patel ef al (1987) 1eported that mites occurred throughout the year an

Betel vine

2 41 Tetranychid mites

Lal and Mukhar): (1979) found the peak population density of Eutetranychus orientalis
during March June on Bauluma variagata and Rauvolfia serpentina  Mali et al (1983)
observed two peaks for the  populition of Tetranychus urticae i grapes one during

September and the other duiit ¢ January

The population of spider mutes ot cassava (Tetranychus spp ) was reported to be high
from January to April with a range of 65 to 535 mutes/leaf and there was a sudden decline in
the number fiom April (Pilf 1 and P 1 uswamy 1985) The authors further reported that an
mcrease 1n miximum tempe ture bove 31sC was found highly favourable for the rapid

multiplication of the mites
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Investigations on the populat on dynamics of oriental red mite E orrentalts on Coorg
Mandarin revealed that the mite was act ve from the fourth week of January to the third week
of November with two peaks of population one during the fitst week of May and the other

during the third week of September n Kiinataka (Bhumnavar and Singh 1986)

Studies conducted on seasonal incidence of T cinnabarinus on brinjal by Misra and
Somchoudhury (1989) ind cated that the ¢ op was free from the attack of T’ cinnabarinus from

Novembe1 to February

In field surveys in Meghalay India the peak activity of E  orientalls was observed
m mandirns 1n early March and the population peaks were found to be related to temperature

and rainfall (Gangwar 1988)

2 4 2 Tenuipalpid mutes

Daniel and Premkumar (1976) 1eported that the temupalpid mite R ndica caused

serious damage to0 arecanut duiing summer months

The stud es on the sensonal h story of B phoenicts on guava (Sadana and Kumari 1987)
revealed that the mutes build up its population at low temperature (12 59¢C) moderate
humidity (71 74% RH) less runfall (2 20 to 3 70 mm) and low wind velocity (3 08 km/hr
4 86 km/hr) They further 1eported that high temperature coupled with high or low hurmidity
heavy ramnfall and agh wind cloc ty reduced tt ¢ population level of th s mite in guava The

tenuipalpid mite B ploc ucts w s picsent 0 ten bushes thioughout the year with peak
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numbers occurring during May August (Gope and Das 1992) The seasonal fluctuations of
B phoenicis (Geyskes) on Ka hz1 mmb studied by Neena Goel and Sadana (1995) revealed
that the population of B phoc ucts cached the peak when the temperature was high (32°C)

the day length was maximum (13 houis) the wind velocity was moderate (5 68 KM/h) the

sunshine was for 11 77 hrs and the r111fall was mil

2 4 3 Tarsonenud mites

Trived: (1987) observed the nc dence of Polyphagotarsonemus latus on potato 1n
Karnataka all round the year with major ncidence during August and Sontakke ef al/ (1989)

observed that relative hunudity was pos tively correlated with the population of the mite

2 4 4 Predatory mtes

The most important natural enet 1y of tetranychid mites on cotton was the predatory

nute Amblysewus gossypu EIb dry (Elb dry et al  1968)

The population of piedatory nites Typlilodionus sp and Amblysewus sp the most
abundant dutmg the month of August followed by the month of June and May while they were

totally absent from December to Febiuary (Singh et al 1989)

Somchoudhry and Suk  (1989) cported that the peak population of Phytosews sp and

Oligota sp the two predators of Rao clla indica coincided with those of the hosts



The population dynamics of mite predators of Oligonychus 1seilemae was studied by
Sathiarnma (1991) Phytosend predatois were reported to be abundant from January to May
and totally absent 1n July and November She also observed that cunaxid predators were less

abundant compared to phytoser d predat s

2 5§ Biology

2 51 Tetianychid mutes

Biology of tetranychid mites 01 different host plants was studied by many authors
(Puttaswamy and ChannaBisavanna 1979a 1981 Govindan er al 1981 Malhik and

ChannaBasavanna 1983)

Puttaswamy and ChinnmiBasav ni (1979b and 1980a) found that igh temperature
(30 35°C) and low relative hunudity (55 75 %) favoured the development of T luden:i and that
the host plants had considerable influence on the developmental period of the mite  According
to Mallik and ChannaBasavaina (1983) at 27 + 05 C the development of egg larva
protonymph and deutowympl T {¢ic  was completed n 10 6 325 34 5 and 49 hours
respecuvely The menn egg luval p ctonymphal and deutonymphal periods were found to
be53 27 3 6and49days espectively for T cinnabarinus and that the fecundity of the
mute ranged from 49 to 58 eggs with n average of 52 8 (Pillar and Palaniswamy 1985)
When T’ cinnabarinus was 1eared on J panese mint at Ludhiana Dhooria and Premsagar
(1989) observed that the numbce ot te1 Ius we e greater than males and that the sex ratio was

1191nd 1 15 on Mentha a vensis ad Mentha piperia respectively



2 52 Tenuipalpid mutes

Studies conducted by Sidin1 and Kumart 1987) showed that a temperature of 25 C and
70% RH wete suittble for (fe develcpmewt t B phoemcis as the oviposition period
fecundity and hatchability weie tound to be the highest and mortality the lowest under these
conditions The life cycle of the tenuipalpid mite was found to be completed 1n 17 23 days

during April August and 37 55 days duning November February

2 6 Crop loss caused by mite mfestation

Red spider mites 1n general and the genus Tetranychus 1n particular are important mite
pests of agricultural crops and were rep rted to cause around 39 per cent of pre harvest loss

1n world food and fibre prodi ction (Wic 1sch 1979)

The eriophyid mite A cajam w s known to cause yield losses as high as 95 per cent
(Reddy and Nene 1981) Pillai and Pal1uswamy (1982) estimated an yield reduction ranging

from 17 to 33 per cent 1n cassava due to the feeding by T cinnabarinus and T neocaledonicus

The effect of differe t levels of mte populauon on the growth of french bean
(Phaseolus vuigaris) was stud ed by Dhoona in 1983 and 1t was found that during April May
even 5 female mites i a young, plnt beiring 5 7 leaves would cause stgnificant damage to

leaves resulting mn low vitality f the pl s
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T cinnabarinus a major pest of betel vine caused 40 per cent reduction m yield
(Srvakumar and Marmuthu 1987) The mfestation of the same mite 1n brinjal resulted m a
reduction of 28 08 20 53 and 14 37 per cent in mean yield mean weight and mean number

of fruits per plant respectively 1n susceptible accessions (Palamswamy and Chelliah 1987)

Patel ez al (1987) recorded over 90 per cent leaf infestation by Schizotetranychus cajan
Gupta on red gram The depletion of chlorophyll was reported by the author to be between

15 71 and 23 75 per cent 1 various levels of leaf infestation

Crop losses due to the spider mite O indicus on sorghum was estimated by
Manjunatha and Puttaswamy (1990) The studies revealed that the plant height gram yield and
straw yield were reduced by 15 6 57 9 and 40 4 per cent respectively due to the infestation
of the mite at 30 days of crop growth as compared with the uninfested plants Rao et al
(1990) found that T' urticae at Rajendranagar Andhra Pradesh cansed 14 per cent damage to

green gram

There are few reports on the beneficial effects of mite mfestation also  Effects of

spider mite (" wrticae) feeding on chrysanthemum bean and cucumber showed that low

spider mte populations increased the yield of bean and strawberry (Tomezyk et al  1989)

2 7 Intra Plant Distribution of Mites

The within plant distribution of spider mutes, Tetranychus spp on cotton studied by

Wilson er al (1991) revealed that early n the s=1son when plants had few leaves the muites
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were located close to the terminal portion of the main stem During the phase of rapid
vegetative growth the mites were located further from the termmal portion and as vegetative

growth decreased late 1 the season the mutes were again found closer to the shoot terminals

Sites and Cone (1985) found that T urticae were distributed mamly on the lower half
of the plant from May to July and on the upper half of the plant by early August According
to Perring et al (1987) adult females of T urticae were found to be more on primary branch

of cantaloupe and hence this branch could be recommended for use 1n sampling programme

Vertical distribution of three species of eriophyid mutes on tea was mvestigated by
Muraleedharan et al (1988 ) The mean number of 4 rtheae was found to be significantly
hugh on the leaves at the top upper strata of tea bushes as compared to middle and bottom The

density of C carinatus was almost equal on all three levels of the plant
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3. MATERIALS AND METHODS

3 1 Survey on phytophagous mites and therr natural enemies

A detailed survey on the phytophagous mites and therr natural enemies associated with
vegetables medicinal plants and ornamentals was carrted out in the district of
Thiruvananthapuram Kerala during 1992 and 1993 The centres selected for the survey were
the District Agricultural Farm Permgammnalt and the farms attached to the Ayurvedic
Research Centre Poojappura the College of Agriculture Vellayam the Keralh Unnersity
Centre Kaiavattom and the Tropicnl Botanical Garden and Research Institute Palode The
survey on the mites associated with medicinal plants was conducted in all the centres except
the District Agricultural Farm  Peringammalh and that on the mites associated with
ornamentals was conducted tn the Agricultural College Farm Velliyam the Distiict
Agricultural Farm Permgimmaln and the Iropical Botanieal Tarden and Rescuch Institute
Palode taking into account the availability of sufficient number of host plants The
Agricultural College Farm Vellayant and the District Aguicultural Farm  Peringammnla where

there was large scale cultivation of vegetables round the year weie chosen for the survey on

the mites associated with vegetables

In both the years the survey was carried out in the premonsoon monsoon nd
postmonsoon seasons During each survey plants for observation were selected randomly
From each of the randomly selected plant samples of leaves twigs and flowers were collected
from the top m ddle and bottom portions in separite polythene bags The samples were
properly labelled and brought to the laboratory and population counts of phytophagous nites

and predators recorded after detarled examination

oo
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In the laboratory the Jeaves twigs and flc wers in each sample were first sorted for the
presence or absence of mites and the percentage of infested leaves twigs and flowers were
determmed Three infested leaves from each sample were selected at random and counts of
phytophagous mutes and predators recorded In Livinstona chinensts which has large sized
leaves muites present in an area of 1 cn/leaf were counted by placing a card board piece

having a window of 1 c’ on the leaf surface and using a 10x lens

Permanent slides of the acarine fauna observed 1n the survey were prepared 1n Hoyer s

medium  The Hoyer s medium was prepared by mixing the following ingredients

Distilled water 50 ml
Gum arabic crystals 30¢g
Chlosal hydrate 200¢g
Glycerine 20 g

After mounting the mites the shides were kept under a 60W bulb for clearance after
which the edges of the coverslips were sealed with DPX mountant Two labels were used on
each slhide one label contained the details such as the host plant locality date of collection
and collector s name and the other contamed the details of the specimen The slides were
serially numbered Insect predators of the mite were preserved 1n 70 per cent alcohol and

later 1dentified and catalogued

The nature and symptoms of damage caused by the mites in different host plants were

also studied and recorded
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3 2 Seasonal occurrence of mites

321 On vegetables

In the survey bhindi chilli pumpkin and vegetable cowpea were 1dentified as
important vegetable host plants of mites Hence these plants were selected for studies on
seasonal occurrence of phytophagous and predatory mites Snakegourd which 1s an important
vegetable crop of the area though not recorded as an important host plant of mites was also

included 1n the study as a check

Replicated field trials in Randomused Blo k Design with six replications and five
treatments were laid out in the Instructional Farm College of Agriculture Vellayani in the
premonsoon monsoon and postmonsoon seasons of 1993 The varieties used for the trial were
Kiron (bhind1) Jwala Mukhi (chill)) Ambili (pumpkin) Malika (vegetable cowpea) and TA
19 (snakegourd) Thurty plants each of bhindt chilli and vegetable cowpea and fifteen plants
each of pumpkin and snakegourd formed one block Five p'ants i the centre of each
replication were selected as observational plants and three leaves from each plant were
randomly selected from the top/distal muddle and basal portions of the plants and observation
recorded Thus for each crop ninety leaves from six replications were exammed and the

population counts of phytophagous mites and predators recorded at fortmightly imtervals

3 22 On medicmal and ornamental plants

In the survey two species of Adhatoda (Adhatoda beddomer and Adhatoda vasica)

orchid (Dendrobuun sp ) rose (Rosa spp ) and thunbergia (Thunbergia alata) were observed



to be serously infested by different species of mutes and hence these were selected for the
study on seasonal occurrence The study was conducted 1n plants available m the farm of the
College of Agriculture Vellayan: during the pertod from January 1994 to December 1994

Observations were recorded at fortnightly intervals from ten randomly selected plants for each
crop For each observation three leaves collected randomly from the top muddle and bottom
strata of each of the selected plant were examined Population counts of phytophagous mites
and predators present on each leaf were recorded Maximum and miimum temperature

relative humidity and ramnfall were also recorded during the period of the study and

correlations with population counts worked out

3 3 Biology, Mating behaviour and Oviposition pattern

In the survey conducted tetranychid miutes viz Terranychus cinnabarinus Boisduval
Tctranychus ludemi Zacher and Tetranychus neocaledonicus Andre were 1dentified as
numerically more dominant than other mite pests The biology of these mites on vegetables
have already been worked out (Mallik 1974 Puttaswamy and ChannaBasavanna 1980 b)
Hence the study on biology of these mutes has been confined to medicinal plants and

ornamentals 1n the present investigations

Among the tetranychid mites T cinnabarinus was found to be the most dominant
species on the medicinal plant Adhatoda vasica while T ludeni and T neocaledonicus were
dominant on Rosa spp Hence the biology of T' cirnabarinus on Adhatoda vasica and that of

1 ludeni and T neocaledonicus on Rosa sp were studied

35
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Among the tenurpalpid mites Tenutpalpus pacificus and Raoiella indica were found to

be dominant on orchids and thunbergia and the biology of these mites were studied on the
orchid (Dendrobwum sp ) and thunbergia (Thunbergia alata) respectively The mite

Brevipalpus phoentcis was found to be an mmportant polyphagous species and hence
the biology of the mite was studied on the ornamentals Caladium sp Maranta sp

orchid (Dendrobium sp ) and tube rose (Polyanthes tuberosa) and on the medicinal plant

Octmum sanctum

3 3 1 Mamntenance of stock culture of mzttes

For studymng the biology the mites T cinnabarinus T ludemi T neocaledonicus
B phoenicis T pacificus and R indica were collected from thetr respective host plants 11 and

around Agricultural College Farm Vellayaru and further multiplied 1n the laboratory

Potted plants of Adhatoda vasica Caladium sp Maranta sp Octmum sanctum
Rosasp Thunbergia alata and Polyanthes tuberosa Linn were used for further multiplication
of the mutes  The mutes collected from the fields were released on the selected host plants and
were allowed to muitiply thus serving as the stock cultures of the selected species for the
studies on biology The potted plants were regularly examined and the predatory mites and

insects removed as and when encountered

3 32 Biology

Biology of the mites were studied following the leaf disc techn que(Sathiamma 1991) Petrt

plates (9cm diameter) were used as cages for the mites  Leaf bits (2 cm?) of host plants placed on



37
moist cotton pad mside the lower petr1 plates formed the substrata for rearing the mites The
cut end of each leaf bit was rimmed with a thin layer of cotton which prevented the escape of
mites from the leaf bit The cotton pads were daily moistened with water to prevent drying

up of leaf bits

Deutonymphs collected from the stock culture were released on the leaf bits of the
respective host plants and the adults were allowed 1o emerge from tehochrysalis and mate with
the opposite sex Males were removed after 24 hours from the petriplates and the mated
females were released mto leaf discs for egg laying The leaf bits were periodically replaced

with fresh ones Ten replications were maintained for each species

Eggs laid on each day were recorded separately The emerging larvae were closely
monitored to record the changes taking place n the developmental stages Initially
observations wete recorded at 15 minutes interval and later in the morning and evening The
observations recorded were on pieoviposition oviposition and post oviposition periods
duration of egg larva protonymph deutonymph intervening quiescent stages and adult and
the number of eggs laid The morphological changes taking place during the course of
development were also examned with the help of a stereo binocular microscope and recorded
The morphometric observations of different life stages were recorded using an ocular
mucrometer standardised by a stage micrometer and the measurements were recorded tn

microns

The biology of the mites were studied twice first in November 1994 and second 1n

March 199>
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3 3 3 Matmg behaviour

Deutonymphs of both sexes of T cimnabarinus T ludemt T neocaledomcus
T pacificus and R ndica were kept i pairs as well as 1n groups n the leaf discs of the
respective host plants n separate petr: plate cages The deutonymphs and the newly emerged
adults closely observed and the mating behaviour of the adults described The mating

behiviowr of B phoenicis could not be studied as no males were encountered in the studies

3 3 4 Ovipositional pattern

The ovipositional pattern of B phoemicis on five host plants was studied as
it was an mmportant polyphagous mite The newly emerged females of B phoenicis
were released mto excised leaf discs of five host plants viz Caladium sp Maranta sp
O sanctum Dendrobwm sp and P tuberosa for egg laymng and observations recorded on
pre oviposition oviposition and post oviposition periods and the number of eggs laid till the
death of the females Five replications were maintained for each host plant  The data

obtained were subjected to statistical analysis

3 4 Crop loss assessment

The vegetable crops bhind: and chulli were observed to be seriously infested by mutes
Tetranychus ludem: and Polyphagatarsonemus latus were found in the survey as the most
mportant mute pests of bhundi and chill: respectively Hence T ludem on bhindi and P latus

on chilli were selected for studies on crop loss assessment
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341 Crop loss due to Tetranychus luden: 1n bhind

A pot culture experiment was carried out from December 1993 to February 1994 in the

College of Agriculture Vellayam to study the crop loss caused by T ludent 1n bhinds

3411 Mass culturing of Tetranychus ludent

A stock culture of T [udern: was mantamned continuously to get sufficient population
for releasing them on the test plants n the pot culture experiment  For this purpose bhindi
seeds were sown 1n pots m a phased manner commencing from three months prior to the
experiment When the plants were three to four weeks old T luden: collected from bhindi
plants 1n the field were released on them and the mites were allowed to muitiply thus serving
as the stock culture The plants were closely monitored and the predators removed whenever

encountered

341 2 Pot culture experiment to assess crop loss in bhindi

A pot culture experiment 1n completely randomised design with nine treatments and
three rephications was conducted The variety Kiron was used for the study Plants were
raised 1n 12 x 15 sized flower pots at the rate of one plant per pot Manures and fertilizers
were given to the plants as per the recommendations 1n the Package of Practices (KAU 1989)

The different treatments were as detailed below
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Treatment 1 30 mites/plant released at 15 DAS
Treatment 2 10 mutes/plant released at 30 DAS
Treatment 3 30 mites/plant released at 30 DAS
Treatment 4 10 mutes/plant released at 45 DAS
Treatment 5 20 mutes/plant released at 45 DAS
Treatment 6 30 mites/plant released at 45 DAS
Treatment 7 40 mutes/plant released at 45 DAS
Treatment 8 50 mutes/plant released at 45 DAS
Treatment 9 Monocrotophos 0 05% sprayed at fortmightly intervals

In each treatment one plant was maintained for destructive sampling  Sowing of bhindi

seeds was staggered to effect the release of mites sunultaneously

The plants were kept free of all pests by mechanically removing them as and when
encountered upto the time of release of mites After the release of mites pests other than mites

were periodically removed

34121 Observations

The percentage of leaf infestation was assessed by counting the total number of leaves
and the number of leaves infested by T' luder: The observation was recorded from each plant
at weekly ntervals The weight of fruits per plant 1n each treatment was recorded at harvest
Population counts of T {udent were recorded at weekly intervals Counts of T Iudent present

m 1 cm? area on the ventral side m each of the three leaves selected from the top nuddle and
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bottom portion of the plant were determined using a 10x lens The data was subjected to

statistical analysis

The main symptoms produced by the feeding of T’ ludem: were speckling on the upper
surface of the leaf lamma 1n the early stages of infestation followed by chlorotic patches
(Sathiamma 1991) For assessing the development of these symptoms a 0 12 scale which was

newly evolved for the present studies was followed

Damage Grade Index

0 5% speckling alone 0
0 5% speckling + Chlorotic patches 1
6 20% speckling alone 2
6 20% specking + chlorotic patches 3
21 40% speckling alone 4
21 40% speckling + chlorotic patches 5
41 60% speckling alone 6
41 60% speckling + chlorotic patches 7
61 80% speckling alone 8
61 80% speckling + chlorotic patches 9
81 100% speckling alone 10
81 100% speckling + chlorotic patches 11
Drying of leaves 12

Grade pornts alloted were statistically analysed



24122 Estimation of chlorophyll

Leaf samples of bhind1 showing varying degrees of damage symptom (6 20% 21-40%
41 60% and > 60%) were collected from plants meant for destructive sampling 1n the pot
culture experiment and were used for the estimation of chlorophyll Leaf samples taken from
healthy plants served as control The samples were thoroughly cleaned after collection from
the plants Chlorophyll was estimated by the spectrophotometric method according to the

procedure outlined by Mahadevan a1d Sridhar (1982)

342 Crop loss caused by Polyphagotarsonemus latus on chill

Crop loss due to P latus on chilll was assessed by laying out pot culture experiments

3421 Mass culturing of Polyphagotarsonemus latus

Stock culture of P larus was maintained m the laboratory 1in potted plants prior to the
experiment  Chilli seeds were sown and transplar ted 1 pots of 12 x 15 1n a phased manner
commencing from three months prior to the experiment Three to four weeks after
transplanting P latus collected from chulli plants 1n the field were released on them and were

allowed to multiply thus serving as the stock culture for the pot culture experiment

3422 Pot culture experiment to assess crop loss in chill:

Two pot culture experiments were conducted mn chillt to assess the damage caused

by P larus the first from May to September 1993 and the second from October 1993 to
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February 1994 The variety used was Jwalamukht and the seedlings were raised in pots of size
12 x 15 One month old seedlings were transplanted to pots of size 12 x15 at the rate of
one per pot The preparation of potting mixture and the application of manures and fertilisers
were according to the recommendation of Package of Practices KAU 1989) The treatments

for the experiments were the following

Treatment 1 10 mutes released per plant
Treatment2 24 mites released per plant
Treatment 3 50 mutes released per plant
Treatment 4 100 muites released per plant

Treatment 5  Monocrotophos 0 05 per cent sprayed at fortnightly intervals

The treatments were the same for both the experiments except that in the first
experiment the mites were released three weeks after transplanting and in the second
expermment the mites were released six weeks after transplanting The plants were kept free
of all pests by mechamcally removing them as and when encountered upto the time of release
of mites After the release of mites pests other than mites were removed periodically Both

expermments were laid out in Completely Randomized Destgn each with four replications

34221 Observations
5

The percentage of leaf infestation was assessed by counting the total number of leaves
and the number of leaves infested by P latus The observation was recorded from each plant

at weekly mtervals The weight of fruits per plant m each treatment was recorded at the ttme
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of harvest Population counts of P larus present in three leaves per plant collected from top

muddle and bottom portions were recorded at weekly intervals

Development of symptoms 1n chilll due to P latus was observed and recorded at
weekly mtervals after the release of mites The damage was assessed on a 0 6 pont scale

newly evolved for the present studes as detailed below

Damage

grade mdex
No crinkling 0
Imtiation of crinkling 1
Presence of slight upward and downward crinkling on the leaf 2
Crinkling of leaves + Tendency of leaves for downward curling 3
Downward curling of leaves 4
Downward curling of leaves + Shight tubular leaves 5

Downward curling of leaves + tubular leaves + clustermg of leaves 6

The damage grade indices were analysed statistically

3 4 3 Intra plant distribution of mites

The mtra plant distribution of T Iudem: was assessed from the same pot culture
experiment conducted to study the crop loss m bhind: (3 4 1) The population counts of
T ludem present m 1 e leaf area 1n each of the three leaves selected from the top muddle

and bottom portions of the plants were recorded at weekly intervals and anyalysed statistically



45

3432 Polyphagotarsonemus latus on chill

The 1ntra plant distribution of P latus was also studied from the same pot culture
experuments conducted to assess the crop loss in chilli (3 4 2) The population counts of
P latus recorded 1n each of the three leaves selected n the top middle and bottom strata of

the chill: plant at weekly intervals were statistically analysed



RESULTS
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4 RESULTS

41 Survey on phytophagous mites and their natural enemies
associated with vegetables, medicinal plants and ornamentals in
Thiruvananthapuram District

411 Phytophagous mites

The summarised list of species of phytophagous mites associated with vegetables
medicinal plants and ornamentals observed 1n the survey 1s presented in Table 1 The
families 1dentified in the survey were Tetranychidae Tenuipalpidae Tarsonemidae and
Ernophyidae of the suborder Prostigmata and Galumnidae and Oribatidae of the suborder
Cryptostigmata represented by the genera Tetranychus Schizotetranychus Brevipalpus
Raorella  Tenuipalpus Polyphagotarsonemus Tarsonemus Aceria Eriophyes and

Orthogalumna (Plate I)

At species level the mutes were 1dentified as Tetranychus cinnabarinus
(Boisduval)  Tetranychus ludemi Zacher Tetranychus neocaledonicus Andre
and Schizotetranychus  hindustamcus  (Hirst) of the family Tetranychidae
Brevipalpus phoenicis Geyskes Raorella indica Hirst and Tenwipalpus pacificus Baker of
the family Tenwpalpidae  Polyphagotarsonemus latus (Banks) of the family Tarsonemidae
and Aceria pongamiae of the famuly Ernophyidae The mites belonging to genus
Tai sonemus of the family Tarsonenudae the genera Aceria and Lriophyes of the fanuly
Eriophyidae and the genus Orthogalumna of the famly Galumnidae could be 1dentified

upto the genus level while the ontbatids could be 1dentified upto the famuly level
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Table 1 Phytophagous mites associated with vegetables medicinal plants and ornamentals n
Thiruvananthapuram District

Suborder Family Genus/Species
Cryptostigmata Galumnidae Orthogalumna sp
Orbatidae Unidentified

Prostigmata Tetranychidae Tetranychus cinnabarinus (Boisduval)
Tetranychus ludent Zacher
Tetranychus neocaledonicus Andre
Schizotetranychus hindustanicus (Hirst)

Prostigmata Tenuipalpidae Brevipalpus phoenicis (Geyskes)
Raorella indica Hirst
Tenupalpus pacificus Baker

Prostigmata Tarsonemidae Polyphagotarsonemus latus Banks
Tarsonemus spp

Prostigmata Eriophyidae Aceria spp

Acenia pongamiae Channabasavanna

Enophyes sp




PlateI  Phytophagous muites representing the important genera 1dentified in the
survey
A Tetranychus
B Brevipalpus
C Tenwipalpus
D Polyphagotarsonemus

E Aceria
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4111 Phytophagous mites on vegetables

The details of phytophagous mites associated with different vegetables crops are

given 1n Table 2

In the survey conducted 1t was found that the vegetable crops were infested
with mites belonging to the families Tetranychidae Tenuipalpidae and Tarsonemudae
In the family Tetranychidae the species T ¢ nnabarimus T [udeni and T neocaledonicus
were found to attack more than one host plant T cimnabarinus infested two
species of Amaranthus viz Amaranthus bicolor and A dubwus T Iludem was
associated with Abelmoschus esculentus and Vigna ungwiculata sub sp  sesquipedalis
while T neocaledonicus was associated with Cucurbita pepo  Moringa oleifera
and Solamuon melongena The tarsonemid mite P latus was observed to have a wide host
range and found to infest the vegetable crops Momordica charantia Capsicum annum
Cucurbita pepo Luffa acutangula 'V unguiculata sub sp sesquipedalis (Plate II)
B phoernicis was the only tenuipalpid mute found infesting vegetables and the infestation

was recorded only n S melongena

4112 Phytophagous mites on medicinal plants

The details of phytophagous mutes associated with medicinal plants are presented in
Table 3 The mites observed m the survey belonged to the families Tetranychidae
Tenuipalpidae Tarsonemidae and Eriophyidae Tetranychus was found to be the most

dominant genus mfest ng sixteen of the one hundred and fourteen species of medicinal



49

Table 2 Phytophagous mites associated with vegetables n Thiruvananthapuram District

Host plant

Species of phytophagous mites

Bhind:
Amaranthus
Amaranthus
Chillh

Pumpk n

Ridge gourd

Bittergourd

Mornga

Brinjal

Vegetable
cowpea

(Abelmoschus esculentus Linn (Moench)
(Amaranthus bicolor L)

(Amaranthus dubwus Mart ex Thell)
(Capsicum annum L)

(Cucurbita pepo L)

(Luffa acutangula Roxb )

(Momordica charannia L)

(Moringa oleifera Lam )
(Solanum melongena L)
(Vigna unguiculata

sub sp sesquipedalis
(L) Verdcourt)

Tetranychus ludent
Tetranychus cinnabarinus
Tetranychus cinnabarinus
Polyphagotarsonemus latus
Tetranychus neocaledonicus
Polyphagotarsonemus latus
Polyphagotarsonemus latus
Tetranychus sp
Polyphagotarsonemus latus
Tetranychus neocaledonicus

Tetranychus neocaledonicus
Brevipalpus phoenicis

Tetranychus ludent
Polyphagotarsonemus latus




Table 3 Phytophagous mites associated with medicinal plants m Thiruvananthapuram District

Host plant

Species of phytophagous mites

Adalodakam

Adalodakam
Chittaratha
Vepu/Neem
Nagadantt

Kattu Vepu

Cheruthek
Uzhinja
Sanghupushpam

Pata

Orila

Avil
Ithi
Kumbil

Chakkarakolli

(Adhatoda beddomer Cl1)

(Adhatoda vasica Nees)

(Alpimia galanga (L) SW)
(Azadirachta indica A Juss)
(Batiospermum montanum M Arg)

(Cipadessa sp )

Clerodendruniserratum L
(Cordiospermum halicacabuml.iast)
(Clitonia ternatea L )

(Cyclea (peltata) burmanm
Hook f & Thomas)

(Desmodun gangetium (L ) DC)

Elaecarpus serratus Linn
(Ficus tuberculata)
(Gmeltna arborea Linn )

(Gymnema sylvestre (Retz )
Schutt)

Tetranychus cinnabarinus
Brevipalpus sp
Tarsonemus sp
Tetranychus cinnabarinus
Tetranychus sp
Schizotetranychus hindustanicus
Orthogalumna sp
Brevipalpus sp

Raoiella indica
Brewvipalpus phoenicis
Tetranychus sp
Tetranychus sp

Tetranychus sp

Polyphagotarsonemus latus
Tetranychus ludent

Acena sp

Tetranychus sp
Polyphagotarsonemus latus
Tetranychus sp

Brevipalpus phoenicts

Common names of medicinal plants are given 1n malayalam

contd
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Table 3 contd

Host plant Spectes of phytophagous m tes
Kasthurivenda  (Hibiscus abelmoschus Limn ) Tetranychus luden:
Puliyaral (Oxalis corniculata Linn ) Tetranychus ludent
Tulas1 (Octmum sanctum Linn ) Brevipalpus phoenicis
Keezhanell: (Pyllanthus fraternus Webster) Tetranychus sp
Chett koduvell  (Plumbago rosea Linn ) Tetranychus sp
Pongu (Pongama pinnata (L) P erre) Aceria pongamiae
Malamkara (Rand:a spinosa Porr) Aceria sp
Manjatt1 (Rubia cordifolia L sensu Brevipalpus sp

Hook f)
Sarpagandha (Rauvolfia serpentina (L ) Benth) Tetranychus ludem
Ponkarand: (Solacta renculata wt ) Brevipalpus sp
Chandanam (Santalum album Linn ) Polyphagotarsonemus latus
Kurunthottt (Stda rhombifolia Linn ) Tetranychus neocaledontcus
Chunda (Solanum indicum Linn ) Brevipalpus phoenicis
Karmkurmy (Strobilanthes cthates Nees) Brevipalpus phoenicis
Alpam (Thottea sihquosa (Lanmk ) Tetranychus sp

Ding Hou)
Karmochi (Vitex negundo Linn ) Polyphagotarsonemus latus
Arogyapacha (Trichopus zeylamcus Gaertr) Polyphagotarsonemus latus

Tarsonemus sp

Amukkuram (Withama sommfera (L ) Durnal) Brevipalpus phoenicts

Common names of med cinal plants are g1 en 1n malayalam



Plate I1  Polyphagotarsonemus latus on pumpkin

A Asseen on the host plant

B Ventral view (after clearing)



Plate Il
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plants surveyed (Appendix 1) while the genera Brevipalpus and Polyphagotarsonemus
ifested nine and five species respectively The Tetranychid mites T cinnabarinus
T ludem and T neocaledonicus the important mite pests of vegetables were found
to infest the medicinal plants Adhatoda spp Rauvolfia serpentina and Sida rhombifohia
respectively The tenwipalpid mite B phoenicis and the tarsonemid mute P latus were
found to have wide host ranges infesting six and five species of medicinal plant
respectively  Species of Aceria belonging to the farmly Eriophyidae were recorded on

Elaeocarpus serratus (Plate III) and Randia pinosa

4113 Phytophagous mites on ornamental plants

The details of phytophagous nmutes assocrated with ornamental plants are presented
in Table 4 The ornamental plants surveyed were observed to be infested by phytophagous
nutes belonging to the families Tetranychidae Tenwpalpidae Tarsonemidae Eriophyidae
and Oribatidae Out of the thirty seven species of ornamental plants surveyed ten spec es
of plants were seen infested with the genus Tetranychus while four species each were
infested with the genera Brevipalpus and Tenuipalpus Polyphagotarsonemus infested two
species of ornamental plants Raotella Tarsonemus and Eriophyes were recorded 1n one

species each of the ornamental plants

As observed 1n vegetables and medicinal plants T ludent and T neocaledonicus
were the 1mportant species of tetranychid mutes infesting ornamental plants also  The
infestation of T cinnabarinus was recorded 1n croton sp only while T ludem was observed

on Baumma acuminata Dahlia sp and Rosa sp and T neocaldonius was observed in



Table 4 Phytophagous mutes associated with ornamental plants m Thiruvananthapuram

District
Host plant Phytophagous mites
Anthurtum (Anthurium andreanum (Lind ) Schoot) Oribatid mite
Bauhima (Bauhimia acuminata L ) Tetranychus ludent
Caladium (Caladium sp ) Brevipalpus phoenicis
Croton (Codiaeum variegatum (L ) Blume) Tetranychus cinnabarinus
Crossandra (Crossandra sp ) Polyphagotarsonemus latus
Dahlia (Dahha sp ) Tetranychus luden:
Gardenia (Gardenia jasminowdes Ellis) Eriophyes sp
Gladiolus (Glad olus sp ) Tetranychus sp
Brevipalpus sp
Hibiscus (Hibiscus rosa sinensis L) Tetranychus neocaledonicus
Jasmine (Jasminum grandiflorum L) Tetranychus neocaledomcus
(Jasminum sambac (L. ) Ait ) Tetranychus sp
Maranta (Maranta sp ) Brevipalpus phoenicis
Mussaenda (Mussaenda erythrophylla
Schu nm and Thonn) Tetranychus sp
Orchid (Arachn s sp ) Tenuipalpus pacificus
Orchid (Aranda sp) Tenwipalpus pacificus
Orchid (Dendrobwum sp ) Tenwipalpus pacificus
Brevipalpus phoenicts
Orchid (Vanda sp ) Tenwupalpus pacificus
Rose (Rosa sp ) Tetranychus luden:
Tetranychus neocaledonicus
Marigold (Tagetes erecta L) Polyphagotarsonemus latus
Tarsonemus sp
Thunbergia (Thunbergia alata Boj ex Sims) Raoella ind ca




Plate IIl Acerta sp on Elaeocarpus serratus
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Hibiscus rosa - sinensis, Jasminum grandiflorum, Jasminum sambac and Rosa sp. The
tenuipalpid mite, T. pacificus was observed in orchids of the genera Arachnis, Aranda,
Dendrobium and Vanda while R. indica was observed only in Thunbergia alata.
B. phoenicis was found in Caladium sp. and Dendrobium sp. The tarsonemid mite P. latus
was found infesting Crossandra sp. and Tagetes erecta. Oribatids were the only mites

recorded on Anthurium andreanum.
4.1.2 Predators

The details of predators of phytophagous mites associated with vegetables, medicinal
plants and ornamentals observed in the survey are presented in Table 5 and plates 1V to IX.
Both acarine and insect predators were observed in the survey. Between the two, the
acarines were found to be the dominant predatory group. The predatory mites observed
during the survey belonged to the families Bdellidae, Cheyletidae, Cunaxidae, Phytoseiidae
and Stigmaeidae which were represented by the genera Cheyletus, Cunaxa,
Amblyseius Phytoseiulus end ftgtstamts. Besides these, mites belonging the family
Ascidae were found in the colonies of Tetranychus ludeni on Abelmoschus esculentus and

Dabhlia sp.

Amblyseius, belonging to the family Phytoseiidae was found to be the most
widespread genus of predatory mites (Table 5). This was found in association with the
phytophagous mites T. neocaledonicus on S. rhombifolia, C. ternatea, Hibiscus,
C. pepo and J. grandiflorum; T. ludeni on A. esculentus, R. serpentina, Rosa sp,

D. gangeticum and O. corniculata; B.phoenicis on G. sylvestre and O. sanctum;



Table 5 Predators of phytophagous mites associated with vegetables, medicinalplants and
ornamentals in Thiruvananthapuram District

Predator

Order / Family  Species

A. Predatory mite

Ascidae
Bdellidae
Cheyletidae

Cunaxidae

Stigmaeidae

Phytoseiidae

Phytoseiidae

Phytoseiidae

Phytoseiidae

Phytoseiidae

Phytoseiidae

Unidentified
Unidentified
Cheyletus sp.

Cunaxa sp.

Agistemus sp.

Amblyseius
(Amblyseius) sp.

Amblyseius
(Euseius) sp.

Amblyseius
longispinosus
(Evans)

Amblyseius
(Neoseiulus) sp.

Amblyseius
(Paraphytoseius)
multidentatus Swirski
and Schecter

Amblyseius
(Typhlodromalus) sp.

Prey mite

T. ludeni
Tarsonemus sp.
P. latus
T. cinnabarinus
T. ludeni

T. neocaledonicus

B. phoenicis

T. neocaledonicus

T. ludeni

B. phoenicis
B. phoenicis
T. pacificus

T. ludeni

T. neocaledonicus

T. necaledonicus

S. hindustanicus

R. indica

Host plant

A. esculentus
A. beddomei
T. zeylanicus
A. beddomei
H. abelmoschus

S. melongena
H. rosa sinensis

G. sylvestre

S. rhombifolia

A. esculentus
R. serpentina

G. sylvestre
0. sanctum
Dendrobium sp.

A. esculentus

C. ternatea

C. pepo

A. indica

T. alata

Contd
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Table 5 contd.

Predator

Order / Family  Species

Phytoseiidae Amblyseius sp.

Phytoseiidae Phytoseiulus sp.

B. Predatory insects

Coleoptera
(Coccinellidae)  Stethorus sp

Hemiptera Unidentified

Thysanoptera Unidentified

Prey mite

. cinnabarinus

. latus

. neocaledonicus
. neocaledonicus

. ludeni

. indica

. cinnabarinus

. neocaledonicus

. cinnabarinus

. ludeni

. latus
. latus

. neocaledonicus

Host plant

A. dubius, A bicolor
C. annum

H. rosa-sinensis

J. grandiflorum
Rosa sp.

D. gangeticum

0. corniculata

V. unguiculata

sub sp. sesquipedalis

T. alata

A. beddomei

C. pepo
V. unguiculata
sub sp. sesquipedalis

A. dubius, A bicolor

Rosa sp.
A. esculentus

C. annum
C. annum
A. bicolor

A. dubius



Plate IV  Predatory mites

A. Predator belonging to the family Ascidae, associated with Tetranychus ludeni
on bhindi

B. Predator belonging to the family Cunaxidae associated with
Tetranychus ludeni on Hibiscus abelmoschus



PJale IV



blate V' Amblyseius sp predatory on Tetranychus cinnab irius <n amaranthu



Plate V



Flate VI Amblyseius(Euseius) sp predatory on Pclhphagotarsoncmus latus n
chillr



Plate VI



Plate VII  Predator)' mites

A. Amblyseius (Amblyseius) sp. predatory on Tetranychus ludeni on
Rauvolfia serpentina.

B. Amblyseius (Euseius) sp. predatory on Tenuipalpus pacificus on
Dendrobium sp.






Plate VIII Predatory mites

A. Amblyseius (Euseius) sp. predatory on Brevipalpus phoenicis on
Gymnema sylvestre

B. Amblyseius (Euseius) sp predatory on Brevipalpus phoenicis on
Ocimum sanctum



PlaU vm



Plate IX Predators

A. Predatory mite belonging to the family stigmaeidae

B.  Stethorus sp. belonging to the family Coccinellidae



Piate IX



of

T. pacificus on Dendrobium', T. cinnabarinus on A bicolor, A. dubius, S. hindustanicus

on A. indica and R. indica on T. alata.

Cunaxa spp. of the family Cunaxidae were next in importance to Amblyseius and
were found associated with tetranychid mites in A. beddomei, H. abelmoschus and

S. melongena.

4.1.3 Percentage of mite infested leaves and population counts

The data on the mean percentage of mite infested leaves and the mean population
counts of phytophagous mites associated with vegetables, medicinal plants and ornamentals

in the survey conducted in Thiruvananthapuram District are presented in Tables 6-8.

4.1.3.1 Vegetables

The mean percentage of mite infested leaves and the mean population counts of
phytophagous mites associated with vegetables in the premonsoon, monsoon and
postmonsoon seasons of 1992 and 1993 in the Agricultural College Farm, Vellayani and
in the District Agricultural College Farm, Peringammala are given in Table 6a and 6b

respectively.

4.1.3.1.1 Agricultural College Farm, Vellayani

T. ludeni on A. esculentus and V. unguiculata sub sp sesquipedalis; T. cinnabarinus

in A. bicolor and A. dubious, P. latus in C. annum, C.pepo, L. acutangula and
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M. charantia\ T. neocaledonicus in C. pepo, M. oleifera and S. melongena and
Brevipalpus sp. in S. melongena were the phytophagous mites observed in vegetables in the

Agricultural College, Vellayani (Table 6 a).

The mean percentage of leaves infested by T. ludeni in A. esculentus in the
premonson season of 1992 was 63.63 while the mean population count of the mite was
10.33. During the premonsoon of 1993, the mite infested 93.1 per cent of the leaves and
the mean mite count increased to 125.66. In the monsoon and postmonsoon seasons
during 1992 the mean percentage of infested leaves were 0 and 12 per cent and the mean
population counts were 0 and 12.12 respectively. In the corresponding seasons in 1993, the
mean percentage of leaf infestation was 15.8 and 22 and population counts were 19.66 and

12 respectively.

There was no mite infestation in emaranthus during the year 1992 and in the
postmonsoon season of 1993 while the percentage of leaf infestation by T. cinnabarinus
in premonsoon season of 1993 was 53.3 and the mean population count was the 128.83. In

the monsoon season of 1993, the values were 3.6 and 45.66 respectively.

In chilli 40.9 and 68.18 per cent of the leaves were infested by P. latus in the
premonsoon seasons of 1992 and 1993 respectively while in the postmonsoon season of
1993 it went up to 74.2 per cent. However the population count in the premonsoon season
of 1992 and 1993 were 14 and 12 mites per leaf respectively while in the postmonsoon
season of 1993, the value was 17.66. There was no mite infestation in M. charantia in 1992
while in the premonsoon season of P. latus infested 24.5 per cent of leaves and the mean

population count was 12.33 per cent. In L. acutangula also the mite showed the same trend.



Table 6a

in vegetables at the Agricultural College Farm Vellayani

Host plant

Abelmoschus esculentus

(Bhindy)
Amaranthus bicolor
(Amaranthu

Capsicum annum
(Challxy)

Cucurblta pepo
(Pumpkain)

Momordica charantia
(Bittergourd)

+ Survey ain 1992

Mean percentage of leaves infasted

Mita

T ludena +

T cinnabarinus +
++

P latus +
+

T neocaledonicus +

++
P latus +
++
P latus +
+
+ Survey in 1993

SE

63 63
93 10

0

53 30

40 90
68 18

27 60
45 00

0
0

0
24 50

Standard

Pramonsoon Monsoon

sSeason season

Exrror

Postmonsoon
season

12
22

Premonsoon

season
Mean +

10 33 +
125 66 +

128 33 +

14 +
12 +

405 46 +

12 33 +

SE

S 68
54 50

176 13
251

0 79

Mean percentage of mite infested leaves and mean population counts of phytophagous mites

Mean population perléaf

Monsoon
season
Mean +

0
19 66 +

45 66

SE

36 82

Postmonsoon
season
Mean + SE

12 12 + 4 22
12 0 + 7 93

17 66 + 3 78

37 33 + 20 03
8 6 +45 29

(B4



Table 6a contd

Host plant

Moringa oleiferxa
(Moranga)

Luffa acutangula Roxb
Radge gourd)

Solanum melongena
{Brainjal)

Yigna unguiculata
subsp sesqupedal:s
(Vegaetable cowpea)

Survey ain 1992 ++

Mean percentage of leaves

Mite

Premonsoon
sSgason

nfested

Monsoon Postmonsoon

sgason Seaso

T neccaledonicus + 36 00 0 0
++ 6 79 0 8 23
P latus + 0 0 0
++ 37 50 0 0
T neocaledonicus + 6 5 0 40
++ 15 8 0 0
Brevipalpus sp + 65 0 0
++ 0 0 0
T ludem + 19 5 74 2 75 7
++ 38 1 8 3 23 1
Survey in 1993 SE Standard Error

n

Mean population pe Ieaf

Premonsoon
season
Mean + SE

12 66 + 4 72
9 33 + 5 50

49 66 + 10 96

5 66 + 1 33

70 66 + 63 44
B 66 + 5 03

Monsoon
season
Meaan + SE

28 33 + 23 98

0
0

38 33 + 1B 55
2 33 + 4 04

(Contd

Postmonsoon
season
Mean + SE

0

+ 1 52

0

4]

+ 1

0

]

o]

0
4 04
)

09
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T neocaledomcus caused 27 6 per cent leaf infestation in C pepo with mean
population of count was 405 46 mutes per leaf 1n the premonsoon season of 1992 while 1n
1993 the 1infestation was 45 per cent and the mean population count was 9 33 In the
postmonsoon season the mfestation recorded during 1992 and 1993 were 8 61 and 25 per
cent respectively In A olesfera the mite caused 36 per cent leaf infestation with a mean
population count of 12 66 m the premonsoon season of 1992 and 1n 1993 the corresponding

figure, were 6 79 and 9 33 respectively

41312 District Agricultural Farm Peringammala

The data on the mean percentage of mite infested leaves and the mean population
counts of phytophagous mites in vegetables in the Distnict Agricultural Farm

Permgammala are given 1 Table 6b

No mite infestation was observed mn A esculentus during the premonsoon and
monsoon seasons of 1992 However 1n the post monsoon season of the same year 27 27
per cent of the leaves were found infested by T' luderi with a mean population count of 48
mutes per leaf In V wunguiculata sub sp sesquipelalis also no mite infestation was
observed n 1992 where as n the year 1993 there was 76 66 per cent of leaf infestatron

by T luden: with a mean population of 10 mites per leaf

In Amaranthus T’ cinnabarinus was the mite observed Infestatron of the mite was
confined to the monsoon season of 1992 only the leaf infestation and the mean populat on

count bemng 47 61 per cent and 29 14 mutes per leaf respect vely



Table 6b Mean percentage of mite infested leaves and mean population counts of phytophagous mites 15
vegetables at District Agricultural Farm Peringammala

Mean percentage of leaves infested Mean population perlgaf

Host plant Mite

Premonsoon Monsoon Postmonsoon Pramonsoon Monsoon Postmonsoon

season season season season season season

Mean + SE Mean + SE Mean + SE

Abelmoschus esculentus T Iudenx + 0 0 27 27 0 0 48 + S8 07
(Bhxnrdi) ++ 10 66 0 0 20 + 5 29 0 0
Amaranthus bicolor T cinnabaranus + 47 61 0 0 29 + 14 57 0 0
(Amaranthus) ++ 0 0 0 0 0 0
Capgicum annum P latus + 24 85 14 28 0 17 33 + 6 11 14 + 6 0
(Chilla) ++ 30 47 0 15 38 7 33 + 3 51 0 2 66 +1 15
Cucurbita pepo T neocaledonicus + 0 0 0 0 0 0
{Pumpkain) ++ 14 28 9 37 36 36 16 33 + 6 35 11 + 7 505 + 163 70
Momordica charantia P Jlatus + 4 0 0 0 66_+ 1 15 0 0
{Bittergourd) ++ 25 71 o 0o 10 66 + 4 16 0 0
Moringa oleifera T neocaledonicus + 0 [} 4 0 0 5 66 + 1 52
{Moranga) + 0 0 33 33 0 0 10 33 + 4 04
Solanum melongena T neocaledonicus + 20 75 [} 0 11 66_+ 8 5 0 0
(Branjal) ++ 5 55 [s] 0 4 + 6 92 Q 0
Vigna unguiculata T ludeni + 0 0 0 0 0 0
subsp sesqupedalis ++ 76 66 0 0 10 + 6 92 0 0
(Vegetable cowpea)
+ Survey an 1992 ++ Survey an 1993 SE Standard Error (Contd )

(Pp]
L)
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In C pepo the incidence of T neocaledonicus was high durtg post monsoon
season of 1993 the percentage of infested leaves and mean population counts being 36 36
and 505 respectively The infestation during the premonsoon and monsoon seasons was
comparatively lower The infested leaves were 14 28 per cent and 9 37 per cent with mean

population counts of 16 33 and 11 muites per leaf respectively

In C annum and M charantia P latus was the phytophagous mite observed in the
survey InC annum 1nfestation of the mite was observed 1n the premonsoon and monsoon
periods of 1992 where as 1 1993 1t was present only 1n the premonsoon and postmonsoon
seasons In M charantia infestation of P latus was observed during the premonsoon
season only The mean percentage of leaf infestation during 1992 and 1993 were 4 and
25 7 and the mean population counts were 0 66 and 10 66 respectively In M oleifera
infestation of T neocaledonicus was observed only during the postmonsoon period only
in both the years of survey and the mean percentage of leaves infested were 4 and 33 33 per
cent while iIn S melongena the infestation was recorded during premonsoon only The
mean percentage of infested leaves were 20 75 and 5 5 and the mean population counts

were 1] 66 and 4 during 1992 and 1993 respectively

4 132 Mediemal plants

The mean percentage of mite mfested leaves and the mean population counts in
medicinal plants at the Agricultural College Farm Vellayam District Agricultural Farm
Peringammala Tropical Botanical Garden and Research Institute \Palode and Universtty

Centre Kanavattom are presented in Tables 7a 7b 7c and 7d



41321 Agncultural College Farm, Vellayam

The mean percentage of mite infested leaves and the mean population counts of
phytophagous mutes 1n medicinal plants at Agnicultural College Farm Vellayam are given

n Table 7a

T cinnabarinus was found to infest two species of Adhatoda A beddomer and
A vastca but the infestation recorded mn 4 beddome: was shghtly higher The mean
percentage of leaves damaged were 32 and 13 33 and the mean population counts were 52
and 10 66 mutes per leafin A beddome: and A vasica respectively during the premonsoon

season of 1993

The polyphagous T ludent was found to infest the medicinal plants O corniculata
Desmodium gangeticum and H abelmoschus T neocaledomicus was observed 1n
C ternatea while Tetranychus sp was observed on P rosea and C halicacatum and the
infestation was more during the premonsoon season The tenuipalpid mite B phoenicis
was observed to mfest O sanctum the infestatio 1 of the mite was found to be more 1n the

postmonsoon season

41322 Ayurvedic Research Centre, Poojappura

The mean percentage of mite infested leaves and the population counts of

phytophagous mites 1n medicinal plants at Ayurvedic Research Centre Poojappura are

given 1n Table 7b
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Table 7a Mean percentage of mite infested leaves and mean population counts of phytophagous mites in
medicinal plants at Agrieultural Cocllege Vellayani

Mean percentage of leaves infested Mean population per JesF

Host plant Mite
Pramonsoon Monsoon Postmonsoon Premonsoon Monsoon Postmonsocn
season season season sSeason season season
Mean + SE Mean SE Mean + SE
Adhatoda beddomea T cinnabarinus + 0 0 0 0 0 0
(Chittadolodakam) ++ 32 0 [} 52 + 40 33 o 0
Adhatoda vasica T ecinnabarinus 4+ 0 0 0 0 0 o]
(Adalodakam) ++ 13 33 ] o] 10 66 + 9 45 0 0
aicroria ternatea T neocaledonicus + 19 0 0 0 8 66 + 2 08 0 0
(sanghupushpamn) ++ 28 1 0 25 110 <+ 51 39 0 14 66 115
Cord:ospermum halicacabum Tetranychus sp + 28 0 35 92+ 258 0 11 + 1 73
halicacabum ++ 53 3 0 Q 30 33 + 20 79 0 0
(Uzhanja)
Desmodium gangeticum T ludenz + 0 0 28 5 0 0 32 + 10 8
(Orala) ++ 28 0 o] 19 66 + 5 77 0 0
Hibascus abelmoschus T luden: + 0 28 57 0 o 5 66 + 2 08 0
(Kasthuraivenda) ++ 23 5 21 40 [¢] 14 16 + 12 76 2 68 + 2 57 ]
Ocimum sanctum B phoenicis + 0 4 44 25 45 0 2 66 + 2 51 11 33 + 3 05
(Tulasz) ++ 15 85 0 46 66 4+ 3 0 6 + 2
Oxalis corniculata T ludeni + 0 0o 0 0 0 0
(Puliyaral) ++ 28 0 0 7 66 + 4 50 0 0
Plumbago rosea Tetranychus sp + 0 0 0 0 0 0
{Chettikoduvell) ++ 35 20 5 85 14 + 16 13 2 66 + 4 61 0 31 + 0 57
+ Survey in 1992 ++ Survey in 1993 SE Standard Error

65



Table 78 "Mean percentage of mite infested leaves and mean population counts of phytophagous m:tes in

medicainal plants at Ayurvedic Research Centre

Host plant

Adhatoda beddcmei
(Adalodakam)

Arastoloch:ia indaca
{Garudakeda)

Cinnamomum zeylanicum
{Cinnamon)

Clerodendrum serratum
(Cheruthek)

Clitoria ternatea
{Sanghupushpam)

Cyclea peltata
(Pata)

Dasmodium gangeticum
{Orala)

Ficus tuberculata
{Ithi)

Gymnema sylvestre
{Chakkarakolla)

+ Survey in 1992

Mite

T ecinnabarinus

B phoenicis

Tetranychus sp

3 phoenicis

Tetranychus sp

Tetranychus sp

T ludeni

Tetranychus sp

B phoenicis

++

Mean percentage of leaves infested

Premonsoon Monsoon
season season
+ 11 11 0

++ 6 45 0
+ 21 42 o}

++ 15 78 0
+ 23 0} 0

++ 0 0
+ 5 33 21 0S5

++ 14 81 [o]

+ 42 30 0
+ 12 30 o
+ 63 63 0
+ 25 4 16
+ 16 66 33 33

++ 25 0
+ 14 28 0

++ 27 27 0

+ 12 0

++ 0 0

Survey an 1993

Postmonsoon
season

18 75

42 B5

0
18 18

0
0

0
5 26

25

19 49

12 5

16 66

0
0

58 33
36 36

Poojappura

Mean population perleaf

Premonsoon

season
Meoan + SE

85+ 692

33 66

31

+

+

183

33 66

4 66

2 66

15 66
140

8 22
11 &6

23 33
12 66

142 33

23 66

8 66

+
4]

+
+

+
+

+
0

SE Standard Error

10 69

2 07
33

10 69

11 36
4 50

10 11
9 07

12
25 42

115

Monsoon
season
Mean + SE

0
0

9 33 + 4 16

0

100+ 173

133 +1 52

Postmonsoon
Season
Mean + SE

46 66 + 18 92

3+ 173

0
2 33 2 08

0
0

0
333 +11s

0
11 33 + 9 07
9 33 + 4 16

0
13 + 12 16

0
0

13 + 11 53
39 + 519

op



Table 7% contd.

Host plant

Mite

Mean porcentage of lesaves infested

Ocimum sanctum
(Tulasi)

Oxalis corniculata
{Puliyaral)

Pavetta indica
(Pavetta)

Phyllanthes fraternus
(Keszhanelli)

Plumbago rosea
(Chetti koduveli)

Rauvolfia serpentina
(Sarpagandhi)

Rubia cordifolia
(Manjatti)

Sida rhombifolia
(Kurunthotti)

Solanum indicum
(Chunda)

Strobilanthes ciliatus
{Karinkurinji)

Trichopus zeylanicus
(Arogya pacha)

+ Survay in 1952

B. phoenicis

T. ludeni

Tetranychus sp.

Tatranychus sp.

Tetranychus sp.

T. ludeni

Brevipalpus sp.

T. neocaledonicus

B. phoenicis

B. phoeincis

r. latusg

Premonsoon Monsoon Postmonsoon Premonsocon Monsoon Postmonsoon
Season season geason Season season season
Mean % SE Mean + SE Mean * SE
+ 0 0 25.45 0 0 11.33 + 4.61
++ 22,22 0 23.07 §.33 x 2.51 0 9+ 2
+ 16.66 0 0 5 + 5.08 0 0
++ 10.86 V] 0 7.66 + 4.50 4.66 + 2.08 2.66 + 2.88
+ 21.42 0 9.09 49.33 + 40.01 0 120 + 125.29
++ 0 0 0 0 0 0
+ 23.52 o [} 7+ 3 Q [¢]
++ 32.50 0 0 13.33 + 15.27 0 0
+ 0 0 0 0 o ]
++ 22.85% 0 18,51 15 + 9.64 o 5.66 + 2.88
+ 18.75 o] 15.00 7.00 + 5.56 8] 3.66 + 1,52
++ 15.38 0 15.62 2.66 + 1.15 0 6.33 + 3.78
+ 0 0 0 o) 0 4]
++ 14.28 o] 0 1+ 0 0 o]
+ 20 20 54.54 6 + 2 12.33 + 2.08 7 +£ 5.29
++ 14,04 14.28 15.78 16.66 + 10.06 8.66 + 5.03 4.33 + 1.52
+ 0 o] o] [¢] 0 0
++ 19.04 23.52 38.38 6 + 5.56 0 10.66 + 5.77
+ 12 0 58.33 5+ 1.73 0 + 8.18 1.33 + 0.57
++ 0 0 36.36 6.0 + 2 0+ 0 2.0+ 1.0
+ 0 D ] 0 0 ¢}
++ 0 8] 36.36 0 [ 21.16 ¥ 14.51 -

Survey in 1993

SE ~ Standard Errorxr

&p



T cinnabarinus was observed 4 beddomer in the premonsoon and post monsoon
season while T' ludem was observed in D gangeticum O corniculata and R serpeniing

S rhombifolia was infested by T neocaledonicus

Other Tetranychus species was observed in C fernatea C peltata F tuberculata
P indica P fraternus and P rosea showing infestation umiformly more 1 the

premonsoon season

The nfestation of B phoenicis was recorded in C serratum G sylvestre and
S cihhates  The leaf infestation noticed varted from 5 26 to 21 05 per cent in C serraturt

12 t0 58 33 per cent in G sylvestre and 12 to 58 33 per centin S cilates respectively
41323 Tropical Botanical Garden and Research Institute Palode

The data related to the mean percentage of mute infested leaves and the mean
population counts of phytophagous mites in medicinal plants at the Tropical Botanical

Garden and Research Institute Palode are presented 1n Table 7c

Tetranychid and teniupalpid mites were found to infest the medicinal plants at this
centre T neocaledonicus was observed during premonsoon season of 1993 m C fernatea
and the mean percentage of infested Jeaves was 7 69 per cent with a mean population count
of 2833 mutes per leaf 7 Iludem was found to infest D gangetium and the mean
percentage of leaf infestation varied from 29 41 to 50 per cent while the mean populat on
count varted from 2 to 24 33 mutes per leaf The infestation of B phoenicts was obsersed

in § ciliates during the premonsoon seasons in both the years of survey The mean
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Table 7¢ Mean percentage of mite infested leaves and mean population counts of phytophagous mites
in medicinal plants at TBGRI Palode

Paercantage of infested leaves fcan Population pe Ieof
Premonsoon Monsoon Postmonsoon Premonsoon Monsoon Postmonsoon
season season season Maan + SE Moan + SE Mean + SE

Clitoria ternatea T necocaledonicus + 0 0 0 0 0 0]
(Clateria) ++ 7 69 0 0 28 33 + 23 28 o o
Dasmodium gangeticum T luden: + 0 0 29 41 0 0 24 33 +11 06
(Orila) ++ 30 0 50 0 17 66 + 7 5 0 2+173
Ficus tuberculata Tetranychus sp + 0 0 60 o 0 11 + 5 19
(Ithi) ++ 0 0 44 44 1] 0 29 66 + 16 86
Strobilanthes ciliates B phoenicis + 14 28 0 0 65 + 212 0 0
{Karzmkuranji) ++ 6 66 0 0 30 2 54 0 0

+ Survey in 1592 ++ Survey in 1993 SE Standard Error
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infestations recorded weres8and ¥ mutes per leaf during the first and second year of

survey respectively

41324 University Centre Kanavattom

The data related to the mean percentage of mite infested leaves and mean population
counts of phytophagous mites in the medicinal plants 1n the farm attached to the University

Centre Kariavattom are presented in Table 7d

T cinnabarinus T ludem and P latus were observed to infest the medicinal plants
1n this centre also T cimnabarinus was recorded from A beddomer during all the three
seasons surveyed The mean percentage of infestation varied from 9 52 to 45 45 per cent

and the mean population varied from 8 33 to 14 mutes per leaf
4133 Ornamentals

The data on the mean percentage of mute infested leaves and the mean population
counts of phytophagous mites on ornamentals recorded in the survey conducted during the
pre monsoon monsoon and postmonsoon periods of 1992 and 1993 at the Agricultural
College Farm Vellayam District Agricultual Farm Peringammala and Tropical Botanical
Garden Palode are given 1n tables 8a 8b and 8¢

41331 Agricultural College Farm, Vellayam

The data on the mean percentage of mite infested leaves and the mean population



Table 7d Mean percentage of mite infested leaves and mean population counts of phytophagous mites

in medicinal plants at University Centre

Adhatoda beddemex T cannabarinus
{Adalodakam)
Alpinia galanga Tetranychus sp
{Chittaratha)

Cinnamomum zeylanicum Tetranychus sp
{Cinnamon}

Oxalis corniculata T ludeni
{Pulaiyaral)

Gmelina arborea P latus
{Kumbail)

Premna sarratifolia Tetranychus sp
{Premna)

+ Survey in 1992

Premonsoon Monsoon
season season

+ 45 45 9 52

+ 18 18 0

+ 40 0

++ 6 66 4]

+ 3 12 0

++ 0 o]

+ (o] 0

++ 21 42 0

+ 0 [¢]

+ 10 7 0

+ [¢] 0

++ 41 66 0

++ Survey an 1993

Kariavattom

Poxcentage of infested leaves

Postmonsoon
season

45 45
11 76

13 33

(= =]

37

OO w

Population per Jeaf

Premonsoon
season
Mean + SE

8 33 + 9 57
11 33 + 4 79

3 66 + 4 04
2 66 + 4 61

7 66 + 1 15

566 + 2 30

0
19 66 + 1 52
0
15 66 + 6 50

SE Standard Error

Monsoon
Season
Maan + SE

8 33 +9 07
[#]

Q
0

(= =]

o OO

Postmonsocon
Season
Mean + SE
10 33 +5 03
14 +7 21

1 66 + 1 52
0

0

o]

0

o]

2 + 1

0

0

0

T
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counts of phytophagous muites recorded at the Agricultural College Farm Vellayan are

given 1n Table 8a

Oribatids were the only mites recorded on 4 andreanum in the survey The
infestation of the mites were recorded only during the post monsoon of 1992 while 1n
1993 the incidence was recorded during premonsoon monsoon and postmonsoon seasons
The mean percentage of nfested candles varied from 312 to 18 18 and the mean
population counts varied from 0 66 to 4 33 mites/candle The phytophagous mute recorded
on Caladium sp and P tuberosa was B phoenicis In both the ornamentals there was no
infestation during 1992 while i 1993 1t was confined to the postmonsoon season only In
Dendorbium sp the mite was recorded 1n the postmonsoon of 1993 In Croton sp the mite
observed was T’ cinnabarinus and the infestation was found 1n the premonsoon and post
monsoon seasons of 1993 only the percentage of infested leaf being 12 3 and 21 4 and

the mean population counts being 2 66 and 8 66 mites per leaf respectively

The mite species recorded from H rosa sinensis Dahhasp L chinensis
and Rosa sp was T luden: In Rosa sp the pest was recorded 1n all the three seasons 1n
both the years where as in L chinensis 1t was recorded only in the premonsoon season of
1992 and 1993 respectively In Dahlia sp 1t was recorded m the premonsoon season
of both the years In additionto T ludem: T neocaledoricus was also recorded 1n
Rosa sp 1n the premonsoon seasons of 1992 and 1993 and the post monsogon season
of 1993 The percentage of leaves infested by 7T ludem: was 4130 1 the
premonsoon season of 1992 where as that by T neocaledonicus was 40 8 1n the

postmonsoon of 1993 T reocaledomcus was recorded from J grandiflorum also
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Other species of Tetranychus were also recorded from Coleus sp Coriopsis sp and
M erythrophylla In Coleus sp and Coriopsis sp the infestation was sparse InJ sambac
18 90 per cent leaves were infested and m M erythrophylla 37 8 per cent leaves were

infested 1n the premonsoon season of 1993

The tenwipalpid mute T pacificus was found to infest Dendrobium sp Leaf
infestation of T pacificus observed at Vellayam varied from 32 and 18 26 per cent during
premonsoon season and 1153 and 3 63 during post monsoon season and the mean
population recorded were 480 and 655 mites per leaf during premonsoon season and 8 to

9 33 during post monsoon season of 1992 and 1993 respectively

The tenurpalpid mite R indica recorded on T alata was observed during
premonsoon monscon and postmonsoon periods i both the years surveyed The
infestation varied from 22 per cent in the monsoon season to 255 per cent in the
premonsoon season with a mean population count of 2 66 mutes per leaf during monsoon

season and 66 33 mutes per leaf during premonsoon season of 1992
41332 District Agricultural Farm Permgammala

The mean percentage of mite infested leaves and the population counts of
phytophagous mites in ornamentals at the Dis rict Agricultural Farm Peringammala are

given 1n Table 8b

Ornbatid mites were found to infest the candles of A andreanum at the District

Agric iltural Farm Permgammala also  During the premonsoon season the infestation



Table Ba

ornamentals at the Agraicultural College Vellayani

Host plant

Anthurium andreanum
{Anthurium)

Caladium sp
{Caladaium)

Coleus sp
{Coleus)

Coriopsis sp
(Coraiopsis)

Codiaeur variegatum
(Croton)

+ Survey ain 1992

Oribatid

B phoenicis

Tetranychus sp

Tetranychus sp

' cipnabarinus

++ Survey in 1993

Meoan percantaga of leaves infested

Premonsoon Honscon

season season
+ 0 0
++ 3 12 8
+ 0 0
++ 0 o]
+ 8 0
++ 0 (o}
+ 0 0
++ 1 2 [s]
+ 0 0
++ 12 3 0

SE Standard Error

Postmonsoon
saason

18 18
14 3

11 11

21 4

Mean percentage of mite infested leaves and mean population counts of phytophagous mites in

Mean population pé&r Leaf

Premonsoon Monsoon Postmonsoon
season season season
Mean + SE Mean + SE Mean + SE
0 0 4 33 + 4 04
066 + 11 2 66 + 2 51 133 +23
0 4] 0
0 0 14 00 + 12 28
21 33+ 0 0 0
(o] [¢] 0
0 4] 0
8 33 + 3 51 0 0
0 0 0
2 66 +12 58 0 B 66 + 4 72
Contd

74



Table Ba contd.

Mean population per JeaF

Premonsoon Monzoon Postmonsoon
Season Season Seascn
Moaan + SE Mean + SE Mean + SE
80.66 + 3.72 0 0
5.33+2.3 0 0
480 + 135.31 0 9.33 4+ 7.52
655 + 262.22 [} '8 + 5.29
0 0 0
0 0 0.7 + 2.36
10 + 8.71 0 0
0 1] o]
11.33 #+ 4.04 0 22.66 + 17.66
B.00 + 6.55 .66 # 5,68 0
0 0 22.86 + 0
13.3. + 6 .66 + 3.78 1]
0 0 0
16.87 o] 0
8.06 + 2.08 0+0 4 + 2
0 10.33 + 3.21 4.66 + 2.08
0 0 0
12.66 + 6.1 0 0
[¢] 0 0
0 0 14.6 + 7.6
39 + 22.61 9.33 + B.08 30 + 13
16 + 17.43 39 + 11.26 7.6 + 8.04
17.33 + 7.02 0 0 —— 7
34 &+ 11,53 0 59.32
66.33 + 35.10 2.66 +_0.57 25.00 +
27.66 + 15.5 5.33 + 6.11 8.66 + 5.50

= Host plant Mite —_— _—
Premonsocon Monscoon Postmonsosn
season season season
Dhalia sp. T. ludeni + 37.50 0 0
(Dhalia) ++ 25 0 0
Dendrobium sp, T. pacificus + 32 0 11.53
(Orchid) ++ 18.26 0 3.63
- )
B, phoenicis + 0 0 0
++ 0 0 11.42
Hibigcus rosa-sinesis T, ludeni + 23.9 0 0
(Hibiscus) ++ 0 0 0
Jasminum grandiflorum T. neccaledonicus + 12,9 0 15.4
{Jasmine) ++ 28.60 a 0
Jasminum sambac Tetranychns sp. + 0 0 1
(Jasmine) ++ 18.90 8.3 0
v« Livinstona chinesis T. ludeni + 0 0 0
{Chinese fan palm) ++ 12.50 0 ¢
Mussaenda erythrophylla Tetranychus sp. + 37.5 0 0
{Mussaenda) ++ 0 4.68 19.5
Maranta sp. B. phecenicis + 0 ) 0
(Maranta) ++ 36.3 0 0
Polyanthes tuberosa B. phoenicis + 0 0 0
{Tube rosa) ++ 0 0 2
Rosa sp. T. ludeni + 41.30 3.1 9.6
(Rose) ++ 13.4 15.38 2.1
T. neocaledonicus + 25 0 0
++ 9.25 0 40.8
TThunbergia alata R. indieca + 25.5 2.2 11.6
{Thunbergia) ++ 21.8 3.2 20
+ Survey in 1992 ++ Suzvey in 1993 SE - Standard Erroxr « Fer em*



Table 8b Mean percentage of mite infested leaves and mean population counts of phytophagous mates
in ornamentals at District Agraicultural Farm Peringammala

Host plant

*Anthurimm andreanum
(Anthurium)

Hibiscus rosa sinesis
{(Hibaiscus)

Jasminum grandiflorum
(Jasmaine)

Jasminum gsambac
(Jasmine)

Rosd sp
(Rosa)

Maranta sp
(Maranta)

Mussaenda erythrophylla

(Mossaenda)

+ Survey in 1952

Mean percentage of leaves ainfested

Mite

Oribatad +
++

T neocaledonicus +
++

T necocaledonicus +
++

Tetranychus sp +
+4

T ludeni +
++

B phoenicis +
++

Tetranychus sp +
++

++ S

Premonsoon Monsoon Postmonsoon
season season  season
7 69 0 0

33 33 i5 38 0
0 0 0
0 6 12 0
4 44 0 40
0 0 0
4 44 0 0
6 06 1 66 o
40 0 0
0 o 0
14 28 0 o
0 0 0
0 0 6 2
0 15 62 0 70

urvey in 1993 SE

. The infastation of the oraibatid mites were in the candles

Mean population pc Ieaf

Premonsoon
season
Mean + SE
133 + 115
0 66 + 1 15
0
o]
7 33 + 6 28
0
7 33 + 7 02
86 33 + 40 95
24 66 + 16 16
0
6 33 + 2 08
0
0
0

Standard Errxor

Monsoon
season
Mean SE
0
2 33 4+ 1 30
0
21 66 + 8 14

0
0

0

0
5 66 + 4 64

Postmonsoon
season
Mean + SE

0
0

=p)
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observed were 7 69 and 33 33 per cent 1n 1992 and 1993 respectively But the number of
mites present in the candle were few The mean number of mues varied between 0 66 to
2 33 mutes per candle The mcidence of T neocaledonicus was ovbserved in H rosa sinensis
and J grandiflorum 1In H rosa sinensis the mites were noticed only 1n the monsoon
season of 1993 with a mean population of 21 66 while in J grandiflorum the occurrence
was noted during premonsoon and postmonsoon season of 1992 Heavy incidence of
T luderi on Rosa sp was observed during premonsoon season of the first year of survey

The leaf infestation was 40 per cent with a mean population of 24 mites per leaf Asin the
Agricultural College Farm Vellayam B phoenicis was observed in Maranta sp 1n the

District Agricultural Farm Peringammala also

41333 Tropical Botanical Garden and Research Institute, Palode

The mean percentage of mite infested leaves and the population counts of
phytophagous mites 1n ornamentals at th Tropical Botamcal Gardens and Research

Institute Palode are given 1n Table 8c

Mites were observed from few plants only at the Tropical Botanical Garden and
Research Institue Palode The incidence of oribatid mite in A andreanum was recorded
only during premonsoon season The extent of leaf infestation was 571 per cent and
the mean population of mtes were 0 66 mites per leaf Simularly the occurrence of
T neocaledonicus m J grandiflorum was observed only during premonsoon seasons of
1992 and 1993 and the extent of leaf infestation recorded were 8 78 and 20 45 per cent
respectively But the occurrence of T ludent 1n Rosasp was observed during both

the premonsoon and monsoon seasons The infestation varied from 8 to 18 75 per cent



Table 8c Mean percentage of mite infested leaves and mean populaticon counts of phytophagous maites ain
ornamentals at TBGRI Palode

Percentage of infasted leaves Populataon perlsaf

Premonsoon Monsoon Postmonsoon Premonsoon Monsoon Postmonsoon

sSeason season season Mean + SE Meoan + SE Mean + SE
Anthurium andreanum Orabatad + 0 0 ] 0 o] 0
(Anthuraum) ++ 5 71 0 Q 0 66 + 1 15 0 4]
Jasminum grandiflorum T neocaledonicus + 8 78 0o 0 6 66+ 378 0 o]
(Jasmane) ++ 20 45 0 0 600 + 435 0 0
Orchad T pacificus + 3 57 Q 4 4 + 360 0 7 33 + 7 02
(Bybrad) ++ 26 66 0 12 72 22 33 + 9 08 0 15 45 + 4 58
Rosa sp T ludeni + 8 0 8 33 o 21 66 + 21 60 16 + 9 16 0
(Rose) ++ 18 75 0o 0 11 33 + 8 32 [} 0
+ Survey ain 1992 ++ Survey in 1993 SE Standard Error

84
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No infestation of the mite was recorded during the post monsoon season T pacificus an
important pest of orchid was observed at this centre also The infestation was prevelant
during the premonsoon and post monsoon pertods The leaf damage noted during
premonsoon seasons of 1992 and 1993 were 3 57 and 26 66 per cent respectively While
the values were 4 and 12 72 per cent during the post monsoon seasons of the respective
years The population counts per leaf were 4 and 22 33 mutes per leaf 1n the premonsoon

seasons and 7 33 and 15 45 duning the postmonsoon seasons of 1992 and 1993 respectively

414 Predator Prey Ratio

The mean population counts of predators their prey mtes and the predator prey
ratio observed n vegetables during the premonsoon monsoon and post monsoon periods

are presented 1n Table 9a

The predator prey ratio in the premonsoon season of 1992 in the Agr cultural
College Farm Vellayan1 mn A esculentus A dubius C annum S melongena and
V unguiculata sub sp sesquipedalis were 1 77 0 114 1706 respectively In the
monsoon and post monsoon season of the year the population of prey mites and their
predators was comparably lower 1n most vegetables observed except in cucurbits and
vegetable cowpea where the predator prey ratio was 1 11 2 1n the post monsoon season
and 1 14 6 1n the monsoon season respectively In 1993 also almost the same trend was
observed the premonsoon season showing lugher population counts of prey mites and

predators



Table 9a Mean population counts of Phytophagous mites and their predators and the predator

A BAgraicultural College Vellayana

Premonsoon season
Phytophagous

Host plant Prey mite

mite

Nunber/3 leaves

Abelmoschus esculentus T Judena

Amaranthus bicolor T cainnabarinus

Capsicum annum P latus
Cucurbita pepo T mneccaledonicus
Solanum melongena T neocaledonicus
Vagnna unguiculata T Jludeni

sub sp sesquipdalis

B D strict Agr cultural Farm Peringammala

Abelmozschus esculentus T ludeni

Solanum melongena T neccaledonicus

Vigna unguiculata T ludeni
sub sp sesquipedal s
+ Survey ain 1592 ++ Survey ain 1993 (o]

+ 31

++ 37
[}

++ 385

++ 36

+ 1217

++ 2B

+ 20

+ 48

+ 212

++ 26

Number/3 leavas

Predator
Predator prey
ratio mxrte

4 (P) 177 0
0 0 59
0 0 0
9 (8) 142 7 137
17 (T) 1226 0
2 (P) 1192 5 0
6 (P) 17 0
7 (H) 16 0
2 (8) 121 0
0 0 15
8 (5) 1152 1 0
0 o 1
14 (P) 1114 0
3 (P) 1 16 85
40 (C) 112 0
3 (P) 1706 115
0 0 7
0 0 ¢]
5 (P) 1 12 o]
3 (S) 1 20 0
2 117 5 {C) o}
0 o 0
0 0 1]
5 16 P) D
s Stethorus sp H

Monsoon season
Fhy tophagous

Hemiptera

Predator

0
28 (®)
3]
0

(oMo N e [= =)

o

o

o000

8 (5)
11 (P)

o O =] [= Re]

oo

P Phytoseiads 7T

Predator

prey
ratio

HFea
N
H

o [=] [=N=No] (=N =] [ =]

o0 Q (=]

o o0

(o N o)

Postmonsoon season

Phytophagous
mite

Number/3 leaves

37
36

24

[~ RN .Y

25

144

Thraips

Predator
0

0

0

0

0

v}

0

0

0

8 (p)
2 (H)
10 (S)
5 {Pp)
(v}

0

0

0

(v}

0

11 (P)
4 (8)
0

(o}

¢]

prey ratio in vegetables

Predato

prey
ratie

o = o [=R =Nl (=N =] cCooo

(=N =R

1

(=N

6 6
26 5

11 2
22 4

13 1
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The predator prey ratio in the premonsoon season of 1992 at the District
Agricultural Farm Permgammala in § melongena was 1 175 while there was no
mcidence of the prey mite or predator in the premonsoon season in 4 esculentus and
V unguiculata sub sp sesquipedalis In the premonsoon season of 1993 the predator
prey ratio n 4 esculentus was 112 and 120 and in Vunguiculata 16  There
was no icidence of the prey mites and predators in the monsoon and
postmonsoon seasons of 1992 and 1993 1n all the vegetables observed except

A esculentus 1n which the predator prey rattowas1 131 and 1 36

The mean population counts of predators their prey mites and the predator prey
ratio m medicinal plants during premonsoon monsoon and post monsoon periods are

presented 1n Table 9b

The occurrence of predators 1n the premonsoon period of 1992 1n the Agricultural
College Farm Vellayam was low The predator prey ratio was 1 1310 C fernatea while
predators were widely present in the premonsoon season of 1993 and the
predator prey rattowas 1 14 18 1275 11475 and 176 10 4 beddomer C ternatea
D gangeticum and O cormculata respectively Duning the monsoon season cunaxid
predators alone were encountered 1n both the years of survey and the predator prey ratio

was 1 06 and 1 1 12 1n H abolmoschusduring 1992 and 1993 respectively

In the premonsoon season of 1992 at Ayurvedic Research Centre Poojappura
the predator prey ratio was 146 12333 1124and 113 1nC serratum

D gangeticum Pavettasp and R serpentina respectively while 1n 1993 1t was 1 1 6 and



Table 9o Mean population counts of phytophagous mites and their predators and the predator prey ratio_in medicinal plant

A Agricultural College Vellayani

Premonsoon season Praedator Monsocon season Predator Postmonsoon season Predator
Host plant Pray mite Phytophagous Predator prey Phytophagous Predator prey Phytophagous Predator prey
mite ratio mte ratio mite ratio
Number/3 leaves Number/3 leaves Number/3 leaves
Adhatoda beddomedi T cannabarinus + 0 0 0 0 0 0 0 (o} 0
++ 156 11 (P) 114 18 a] 0 0 0 0 0
Clitoria ternatea T ecannabarinug + 26 2 (P 113 0 0 0 0 0 0
++ 330 12 (P) 1275 0 0 0 44 0 0
Desmeodium gangeticum T cannabarinus + 0 0 0 0 o 0 96 0 0
++ 59 4 (P) 114 75 0 0 0 a 0 0
Hibiscus abelmoschus T ludend + 0 0 0 17 27 (C) 106 0 0 0
++ 43 0 0 9 8 (c) 112 0 0 0
Oxalis corniculata T ludeni + 0 0 (P) 0 0 0 0 0 0
++ 23 3 (P 175 (v} 0 0 0 0 0

B Ayurvedic Research Centre Poojappura

Clerodendrum serratum B phoenicis + 14 3 (P) 146 28 0 Q ¢] 0 (o]
++ 8 5 {P) 116 0 0 0 10 0 0
Desmodium gangeticum T ludeni + 70 3 » 1 23 33 4 0 0 0 0 0
++ 38 0 0 0 0 0 40 3 (p) 1 13 3
+ Survey in 19852 ++ Survey in 1993 P Phytoseiids
Contad
o
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Table Sb contd.

Premonsoon Season Predator Monsoon Season Predator Postmonsoon season Predator
Hiost plant Proy mite Phytophagous Predator prey Phytophagous Predator prey Phytophagous predator prey
mite ratio mite ratio mite ratio
Number/3 leaves Rumber/2 leavas : Number/3 leaves
Gymnema sylvestre B. pheenicis + 25 5 (P) 1:5 0 0 ] 40 0 0
. ++ 0 a 0 1] 0 0 118 o 0
Ocimum sanctum B. phoenicis + 0 0 0 0 o] 0 34 0 0
++ 25 6 (P) 1:4.1 0 0 0 27 2 1:13.5 (P)
Pavetta Tetranychus sp. + 148 12 (P 1:12.4 0 .0 +] 360 0 0
++ 0 0 0 o] 0 0 0 0 [+]
Sida rhombifeolia 7. neocaledonicus + 18 0 0 39 0 0 21 1] 0
++ 50 0 0 26 4 (P) 1:6.5 13 0 0
Rauvolfia serpentina 7. ludeni + 21 7 () 1:3 [+ [} 4] 11 ] o
++ B 0 0 0 0 0 19 0 0
c. Tropical Botanical Garden N
and Research Tnstitute, Palcde
Desmodium gangeticur T. ludeni + 0 o] 0 0 0 0 73 5 (P) 1:14.6
++ 53 0 [¢] 0 o} 0 6 o] 0
Ficus tuberculata Tetranychus Sp. + 0 0 0 0 0 0 33 4 (P) 8.25
++ 0 o] 0 0 0 0 89 8 (P) 1:11.1
D. University Centre, Kariavattom
Adhatoda beddomel T. cinnabarinus + 25 3 1:12.5 o] 0 0 31 0 0
++ 34 3 1:11.33 0 0 ] 42 2 1:21
Strobilanthes ciliates B. phoenicis + 0 0 0 13 3 1:4.33 22 2 1:11
++ 37 3 1:12.33 0 0 0 23 4 1:5.75

+ Survey in 1992 ++ Survey in 1993 P - Phytoseiids



1411 C serratum and O sanctum respectively The predators were low m number
during the monsoon and postmonsoon of 19927 and 1993 and the predator prey ratio was

11333 mD gangeticunmand 1 13 51n O sanctum during 1992 and 1993 respectively

At the Tropical Botanical Garden and Research Institute Palode no predators were
encountered during the premonsoon and monsoon seasons 1 both the years of survey while
1n the postmonsoon season the predator prey ratio was 1 14 6 and 0 during 1992 and

1825and 111 1 duning 1993 n D gangeticum and F tuberculata respectively

Phytosend mites were observed tn 4 beddomes and S ciliates at the University
Centre Kartavattom during 1992 and 1993 In the premonsoon seasons of 1992 the
predator prey ratio was 1 12 5 and 0 1n 4 beddome: and S cthates while in 1993 the
values were 1 1133 and 1 1233 Predators were present at a predator prey ratio of 1 4 33
S ciltates during the monsoon season of 1993 During post monsoon season of 1992 and

1993 phytosend predators were encounterea

The mean population counts of predators their prey mites and the predator prey ratio
observed 1n omamentals observed during premonsoon monsoon and postmonsoon periods

are presented in Table 9¢

Only phytosend predators were encountered in the premonsoon season of 1992
m the Agncultural College Farm Vellayam and the predator prey ratio was 1 7 5 and
16 8 1n H rosa sinensis and J grandiflorum respectively In 1993 the predator prey
ratio was 1 8 14912 and 153 (Phytosends) in J sambac Dendrobrum and Rosa

respectively Inaddition to phytosend predators Cunaxa sp and Stethorus sp were present

84



Table Sc Mean population counts of phytophagous mites and theixr predators and the predator

A Agraicultural Ceollege Vellayani

Premonsoon season

Host plant Prey mite

Phytophagous

mirta

Number/3 leaves

Dendrobium sp B phoenicis + 1440
++ 1965
Hibiscus rosa sinensis T neocaledonicus + 30
++ 0
Jasmaimm grandiflorum T neocaledonacus + 34
++ 24
Jasminum sambac Tetranychus sp + 0
++ 40
Rosa sp T 1ludeni + 117
++ 48
Thunbergia alata R zandica + 199
++ 83
B Dastrict Agricultural Farm Peringammala
Rosa sp T ludena + 74
++ 0
+ Survey in 1992 ++ Survey n 1993
c Cunaxa sp s Stethorus sp b4 Phytoseiids

Predator prey

ol o me

oo =0 O no
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(P)
(s)
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pa b
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~

6 8
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16 00
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m H rosa sinensis and Rosasp atapredator preyratioof 1 3 7and 1 12 respectively
During the monsoon seasons predators and prey mites were encountered 1n 1993 only and
1n Rosa sp alone ataratio of 1 255 In the post monsoon season of 1992 predator prey

ratio was 1 25 1n T alata whle there were no predators during 1993

4 15 Nature and symptoms of damage

4151 Tetranychid mites

4151 Tetranycius cinnabarinus on Adhatoda

Distinct symptoms were produced by T cinnabrinus on Adhatoda  In the 1nitial
stages of attack white speckles appeared on the leaf lammma which concentrated near
mudnb and veins Subsequently the symptoms spread all over the leaf (Plate X) Due to
continuous removal of plant sap by larva, protonymph deutonymph and adults colomsing
on the under surface the leaves were devitalised When the infestation was severe they
formed webs and appreared on both surfaces of leaves and the leaves withered dried and

fell off prematurely

41512 Tetranychus neocaledonicus on Rosa sp

Feeding by T neocaledonicus on rose resulted 1n the production of white spots 1n

infested leaves These spots gradually coalasced and the leaves lost green color and

presented a sickly appearance
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41513 Tetranychus luden: on Rosa sp

Infestation by T luden: resulted 1n the formation of white speckles at the feeding
sites As feeding progressed these speckles joined together to from large blotches In

severe cases the leaves developed necrotic patches and dried up

More or less similar types of damages were produced by tetranychid mtes tn other

host plants also and the symptoms produced are shown 1n Plate X

4 152 Tenwpalpid mites

4 1521 Tenurpalpus pacificus on Dendrobum sp

Nymphs and adults of T pacificus congregated 1n large numbers on the undersurface
of leaves and sucked sap As a result sunken spots appeared on the leaves along with
chlorotic spottings which later merged to form yellow patches Subsequently brown
patches appeared on the leaves which later dried up and fell off prematurely (Plate XI)
When nfestation became severe mites appeared on the upper surfaces of the leaves also
Occasionally flowers were also found infested and the flowers presented brown spots and

patches

41522 Raotella indica on Thunbergua alata

General chlorosis was the symptom noticed due to feeding of R indica on T alata

In the beginming yellow speckles appeared on the leaves and later these speckles coalased

and formed yellow patches The infested leaves had diseased look



Plate X Damage symptoms caused by tetranychid mites on

A Adhatoda beddome:

B Cordiospermum halicacabum

C  Jasmunum grandiflorum



PJafce X



Plate X1 Damage symptoms caused by Brevipalpus phoenicis on

A S blantt scla

B D {o0b sp



Plate XI



4.1.5.2.3 Brevipulpus phoenicis

As in the case of R. indica, general chlorosis was the symptom observed due to the
feeding of B. phoenicis on G. sylvestre and S. ciliates (Plate XI). But in O. sanctum white
speckles which spread over the entire leafwere observed. This was followed by drying up
of leaves. In Gladium sp., Maranta sp., and Dendrobium sp., yellowing was observed in
the initial stages of attack. As feeding advanced necrotic patches also appeared in the
leaves. In Dendrobium sp., the mites produced sunken spots in which the mites were found

to rest and feed. Subsequently yellowing and necrotic patches also appeared.

4.1.5.3 Tarsonemid mites

4.1.5.3.1 Polyphagotarsonemus latus

Chilli plants infested by P. latus, in the initial stages showed slight crinkling of
leaves. Later, edges of the leaves rolled do”*vnwards and the leaves became narrow and
brittle. The lower surface became bronzed. Blister formation was also noticed in the
infested leaves. Narrow, crinkled, and rolled leaves were produced in bittergourd and ridge
gourd as a result of infestation of P. latus while in T. erecta and V. negundo the leaves

infested by the mite showed slight crinkling only.

4.1.5.4 Eriophyid mites

Different types of symptoms were observed due to feeding of eriophyid mites on

medicinal and ornamental host plants (Pate XIl). The injury resulted in the development

of different plant deformities which included formation of erineum and galls.
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4.1.5.4.1 Erineum

Erineum on Gardeniajasminoides

Growth of hairs on the underside of leaves in G.jasminoides was noticed due to
feeding of Eriophyes sp. The erineum in the early stages were shiny white and sparsely

distributed. During later stages the white colour of the erineum changed to brown.

Erineum on Elaeocarpus serratus

Dense velvet patchy growth of hairs, which almost completely covered the entire
surface of leaves were noticed. This erineum was crimson coloured and produced by

Aceria sp.

4.1.5.4.2 Galls

Bead galls on I'andia spinosa

Green Bead galls were produced on leaves of R. spinosa by Aceria sp. These galls
were globose and sessile. Numerous galls were produced in a single leaf (Plate XII) Inside

the galls white erineal growth was observed.

Finger galls on Pongamiapinnata

Finger galls were produced in P.pinnata by Aceria pongamiae Channabasavanna.

These galls had on the inner side thick set hairs among which the mites were found. Galls

were elongate, solitary and greenish.

4.1.5.4.3 Oribatid mites on Anthurium andreanum

Black patches were produced on the candles of A.andreanum due to the feeding of

oribatid mites (Plate XIII).



Plate X1 Damage symptoms caused by eriophyid mites
A. Aceriapongamiae on Pongamiapinnata

B. Aceria sp. on Elaeocarpus scrratus

C. Aceria sp. on Randia spinosa






it XTI Oribatid mite and the damage symptom ¢iused by it n the candle
Anthurium andreanum

A Orbatdmte

B Danaes po



Plate XiItl
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4 2 Seasonal occurrence of mites

The seasonal occurrence of mites on vegetables medicinal plants and ornamentals

are presented 1 Tables 10 to 14

421 On vegetables

The mean population counts of phytorhagous mites observed at fortnightly
intervals after planting m the premonsoon monsoon and postmonsoon seasons are
presented 1n Table 10 In all the crops mite infestation was absent until one month after
planting and no mites were encountered 1n snakegourd during the entire period 1n all the
three seasons while m pumpkin the infestation occured duning the postmonsoon season

alone

Duning the premonsoon season there was sigmficantly higher population of T luden:
1n bhind) than 1n vegetable cowpea during the third and fourth fortmights after planting
However the populations were on par during the fifth and sixth fortmghts During the
monsoon and postmonsoon seasons there was significant differences 1n the population of
T ludem between the two crops except during the fifth fortmight after planting in the

postmonsoon season

There was no incidence of P latus on pumpkin 1n the premonsoon and monsoon
crops In the postmonsoon crops there was no significant difference 1n the population of

P latus observed on chilli and pumpkin except during the fourth fortmght after planting



Table 10 Mean number of phytophagous mites per leaf observed at fortnightly intervals on vegetables

Premonsoon (Planted during Monsoon {(Planted during Postmonsoon (Planted during
January 1992) May 1993} Octobar 1993)
Fortnights after planting Fortnights after planting Fortnights after planting
Crop Mite
3 4 ] 6 4 5 6 3 4 5 6
Bhandy T Iludeni o 79 2 56 4 98 4 41 02 119 1 99 0 0 0 44 11 0§
(1 34) (1 88) (2 45) (2 33) {1 1) (1 48) (1 73) (1) (1) (1 20) (3 47)
Chillzx P latus 0 1 2 31 3 13 0 0 31 1 96 0 35 0 0 31 2 25
{1 0) (1 42) (1 82) (2 03) (1) (1 14) (1 72) (1 16) (0 (1 14) (1 80)
Vagetable T ludeni 0 125 6 713 4 70 0 176 117 0 56 0 3 39 3 31
covpea (1 0) (1 50) {2 78) (2 39) (D) (1 66) (1 47) (1 24) {1) (2 09) (2 08)
Snakegourd No mites 0 0 0 0 0 0 0 0 0 0 0
(1 0) (1 0} Lo 1w (1) (1) (1) (1) (1) (1) (1)
Pumpkin P Jatus o 0 0 0 0 0 0 0 63 2 23 123 0 29
(1 0) (1 0) (1 0) (1 0) (1) {1) (1) (1 28) (1 78) (1 49) (1 14)
cD 0 23 0 62 0 87 0 97 0 05 0 44 0 57 0 33 0 12 0 41 2 00

Figures in parentheses areyf+i values

16
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In A esculentus infestation of T Judermn commenced 1n the third fortnight after
planting 1n the pre monsoon crop the fourtt fortnight in the monsoon crop and n the fifth
fortnight 1 the postmonsoon crop where as in ¥ unguiculata sub sp sesquipedalis the
commencement of the infestation of the mite 1n the corresponding seasons were 1n fourth
fifth and third fortughts after planting respectively In A esculentus the mean number
mites per leaf m the monsoon season ncreased from 0 79 in the thurd fortmght to 4 98 1n
the fifth fortnight and then the population declined to 4 41 1n the sixth fortnight In the
postmonsoon season there was a sudden increase of the mite population from 0 44 1n the

fifth fortnight to 11 05 1n the sixth fortrught

In V unguiculata sub sp sesquipedalis the population of T luden: increased from
1 25 1n the fourth fortrught to 6 73 1n the fifth fortmght and then decreased to 4 70 1n the
sixth fortmght In the monsoon season the population 1n the fifth and sixth fortmights were
176 and ! 1 respectively and 1n the post monsoon season the mean population counts n the
third fourth fifth and sixth fortmights after planting were 056 0 %39 and 3 31

respectively

The commencement of infestatton of P latus 1n chillies was 1n the fourth fifth and
third fortmights after planting in the premonsoon monsoon and postmonsoon seasons
respectively  In pumpkin the infestation of P latus was observed only in the
postmonsoon crop The population build up of P latus was from 1 1n the fourth fortmght
to 3 13 1n the sixth fortnight in the premonsoon crop where as 1n the monsoon crop the
increase was from 031 in the fifth fortnight to 1 96 1n the sixth fortmght In the

postmonsoon period the population increased to 2 25 in the sixth fortnight
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In C pepo the mean population of P latus was 0 63 1n the third fortmght 2 23 in the
fourth fortmght 1 23 1n the fifth fortnight and 0 21 1n the sixth fortght 1n the postmonsoon

season and there was no mnfestation in the two earlier seasons

4212 Correlation of mite populations with weather parameters

The correlations between weather parameters and population counts of
phytophagous mutes are presented 1n Table 11 No significant correlation was observed
between population counts of 7 Judem and weather parameters i bhindi and vegetable
cowpea However P latus had significant positive correlation with maximum and
minium temperatures and negative correlation with humidity and rainfall in chillies
Conversely tn pumpkin P latus had sigrificant negative correlation with maximum

temperature and positive correlation with ramfall and humidity

4 2 1 3 Seasonal occurrence of predators of phytophagous mites on vegetables

The data on the mean number of predators per leaf observed in the field trial on

vegetables are presented i Table 12

The predatory mites of T /uder: were found scattered on the leaves Fredato-y
mites predatory insects and 7' ludemi were occastonally found together in the leaves
Among predatory mites the phytosends were found widely distibuted  They appeared
on the plants along with T Judern and they persisted 1n the environment where as the
population of the coccinellid grub  Stethorus sp were found to be speradic 11 sccurrence

The field population of the phytosends var ed from 01 t0 043 Ote 016 und 0 to 036
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Table 11 Correlation between weather parameters and population counts of phytophagous
mites on vegetables

Crop Mite Maxir um Mmmum  Humidity  Ramfall
temperature  temperature

Bhinds T ludem 0 1005 0 0346 00334 0 1549
Chull: P latus 04535 02853 03442 03692
Pumpkin P latus 02377 0 0549 04173 0 7015
Vegetable T luderm 0 0896 0 0863 0 1527 01982
cowpea

* Significant at 5% level ** Sigmficant at 1% level



Table 12 Mean number of predators per leaf 1n the field trial on vegetables

Premonsoon Monsoon Postmonsoon
Crops Fortmghts after planting Fortmght after planting fortmghts after planting
4 5 6 4 5 6 3 4 5 6
Bhind: 0 10(P) 01(®@) 043P) O010(P) O016(P) 0 0 16(P) 0 0 0 36(P)
0 1(S) 0 23(S) 0 10(S) 0 13(S)
Chillt 023(P) 0 1(P) 0 006(P) 02 6 0 01 04 0
Pumpkin 0 0 0 0 0 0 0 1(P) 013 013 0
Snakegourd 0 0 0 0 0 0 0 0 0 0
Veg table Cowpea 0 02(P) 0 23(P) 0 0 0 0 0 0 16(P) 0
— 0 16(T) 07(T)
0 26(S)
P Phytosends S Stethorussp T  Thrips Data not analysed statistically

56



mites per leaf during the premonsoon monsoon and postmonsoon periods The

corresponding values for Stethorus sp were 0 1t0023 Oto01and0to 013

Phytoseud mites were encountered 1n association with T luder: 1n vegetable
cowpea also  Predatory thrips and coccinellid predators (Stethorus sp ) were also found
feeding on T luden: on vegetable cowpea The predatory mites were present during the
premonsoon and postmonsoon periods while the thrips and Stethorus sp were
observed 1n the premonsoon crop only The population counts varied from 0  to 023

mutes per leaf and that of thrips from 0 16 to 0 7

Phytoseuds were also associated with the tarsonemid mite P latus i chilli and
pumphin In chilly, the population varied from 0 to 023 0to 02and 0 to 0 4 mutes per
leaf during the premonsoon monsoon and postmonsoon periods and 1 pumpkin 1t varied

from 0 to 0 13 during the post monsoon periods

422 On medicinal plants

The mean population count per leaf of T cinnabrinus on A beddomer and 4 vasica
observed at fortmghtly intervals from January t¢ December 1994 are presented 1 Table 13
Maximum population of the mite was recorded during the first fortmght of January in
A beddomer (8 53) and during the first fortmight of March (3 04) in 4 vasica Mites were
totally absent from the second fortmght of June to the fourth fortmght of August in
A beddomer and from the first fortmght of June to the first fortnight of August in 4 vasica
The residual population left after the rains was again found to increase from August second
week and there was a gradual increase 1n population till December first fortnight after

which a slight reduction 1n population was recorded

35
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Table 13 Mean population counts of phytophagous mites on medicinal

plants and ornamentals

Mean number of mites/leaf

Fortnight T cainnabarinns T cinnabarinus T luden R indica
intervals on A beddcmai on A vasiea on Rosa sp on T alata
January 1 B8 53 0 92 1 28 4 26
(3 09) (1 39) {1 51) (2 29)
January II 6 92 0 86 2 91 8 22
(2 81) (1 3e6) (1 9%8) (3 04)
February I 3 18 0 76 6 B4 18 29
{2 04) (1 33) (2 80) {4 39)
February II 2 63 0 14 08 25 92
(1 91) (1) {3 08) (5 19)
March I 1 56 3 04 54 43 71 67
(1 60) {2 01) (7 45) (8 52)
March II 1 04 1 83 67 61 73 81
(1 43) (1 68) (8 28) (8 65)
Apral I 0 41 1 14 40 08 5 48
(1 19) (1 46) (6 41) (2 55)
Aprail II 0 0 31 45 03 3 23
(1) (1 14) (6 78) (2 06)
May I 0 64 0 66 11 73 0 34
(1 28) (1 29) (3 51) (1 16)
May II 0 69 0 36 0 95 4 24
(1L 3) {1 16) (1 40) {2 33)
June I 0 38 0 0 1 60
(1 17) (1) (1) (1 61)
June II 0 0 0 0 52
(1) (1) (1) (1 23)
July I 0 31 0 0 0
(1 14) (1) (1) (1)
July II 0 0 0 0
(1) (1) (1) (1)
August 1 0 08 0 1 54
(1) (1 04) (1) (1 59)
August IX 0 19 0 2 09 111
(1 09) (1) (1 76) {1 45)
Seoptember I 0 35 021 6 40 6 71
(1 16) {1 1) (2 72) (2 78)
September II 0 37 0 31 2 09 2 75
(117) (1 14) (1 76) (1 94)
October I 0 13 012 2 75 0 48
(1 06) {1 06) {1 94) (1 22)
October II 0 33 0 11 9 39 0 72
(1 15) (1 05) (3 2) (1 31)
November I 0 B1 0 26 2 33 1 65
(1 34) (1 12) {1 83) {1 63)
November II 1 68 129 5 04 0 91
{1 63) {1 51) (2 46 (1 38)
Decenrbar I 118 0 19 120 1 61
(1 48) (1 09) (1 48) {1 62)
December IXI 0 59 101 3 31 2 15
(1 26) {1 42) (2 07) {1 78)
CD 0 91 0 61 1 00 0 73

T pacifi

cus

on Dendrobium sp

73
(8
115
(10
765
(27
808
{28
680
(26
410
(20
31
(5
13
(3
20
4
29
{5
1
(1
0
(1
0
(1)
0
(1)
0
1)
16
(1
22
(1
0
(1)
0
(1)
09
(1
27
(1
28
(1
32
(2
73
(2

1

25
62)
49
79)
18
68)
19
45)
34
10)
35
28)
64
1)
22
71)
36
62)
78
55)
80
67)
30
14)

0
61)
¢
79)

3
38)
2
9
2
95)
3
05)
2
88)

55

I First fortnight II Second fortnaigh Figures with in parenthesaare ¥x+1 values



33

The correlation coefficients worked out with weather parameters and population
counts of mites are presented in Table 14 The population build up of mutes had a positive
correlation with minimum temperature In A vasica the population of T cinnabarinus
showed no significant correlation with humidity and rainfall where as in 4 beddomer 1t had

negative correlation with rainfall

42 3 On ornamental plants

The 1ncidence of Tetranychus ludent on rose observed at fortnightly intervals from
January to December 1994 are presented 1n Table 13 The mean population count per leaf
during the first fortmght of January was 178 The population gradually increased and
reached the peak of 67 61 per leaf during the second fortmight of March Then the
population started to decrease and became mul 1n the first fortnight of June and remained as
such till the first fortnight of August From the second fortmght of April the population
began to increase but oscillated between the highest values of 9 39 1n the second fortmght

of October and lowest value of 1 2 1n the first fortmght of December

The mean population counts per leaf of T pacificus on Dendrobium sp observed at
fortnightly intervals from January to December 1994 are presented in Table 13 The mean
population per leaf was 73 25 when the observation started 1n January 1994 and 1t increased
to reach the peak of 808 19 during the second fortmght of February Then the population
declined to 680 34 1n the first fortmght of March and 410 35 1n the second fortmght of
March Thereafter there was substantial reduction 1n the level and became mil 1n the month

of July From August to December the population remained at low levels
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Table 14 Correlations between weather parameters and population counts of phytophagous
mites on medicinal and ornamental plants

Maximum Minimum Hunmudity Ram
Host plant tempera tempera fall

ture ture

(=C) (C) (%) (cm)
Adhatoda beddomer T cinnabarninus 0 0936 01598 0 0857 0 1607
Adhatoda vasica T cinnabaninus 0 0704 0 1627 0 0289 00756
Dendrobuum sp T pacificus 02195 02912 0 5634 0 3686
Rosa sp T ludern 0 3684 00271 0 2990 0 2408
Thunbergua alata R mndica 0 1677 02345 013334 03161

* S gmficant at 5% level

** Significant at 1% level
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Correlatton studies between weather parameters and population counts revealed that
there was positive correlation with maximum temperature and negative correlation with

minimum temperature rainfall and humidity (Table 14)

The mean population eount per leaf of Raoiella indica on T alata observed at
fortmghtly intervals from January to December 1994 are presented 1n Table 13 The data
showed that R indica was present in T alata through out the year except in the month of
July The population recorded prior to the south west monsoon was significantly higher
than the population recorded after the rains Maximum 1nfestation was recorded during
March the mean population per leaf being 167 and 73 81 during the first and second
fortnight respectively After the rains the population level remained comparatively low

the peak population being 6 71 per leaf during first fortmght of September

Correlation studies revealed positive correlation with maximum temperature and

negative correlation with mimmum temperature rainfall and humidity (Table 14)
4 3 Biology
4 3 1 Tetranychus cinnabarinus on Adhatoda vasica
The hife cycle was completed 1n five stages viz egg larva protonymph deutonymph
and adult stages Three non feeding quiescent <tages viz protochrysalis deutochrysalis and

teliochrysalts intervened the active stages Details on the developmental peniod of the male

and female during November 94 and March 95 are presented in Table 15



Table 15

Stage

Egg
Larva
Nymphochrysalas

Protonymph
Deutochrysalais

Deutonymph
Telaiochrysalais

Developmental
peraocd

Adult Longevity
Male

Female
Prepviposition

Ovaiposataion

Post oviposaition

Total number of
eggs/female

Eggs/female/days

Length (u)

Mean + SD

123

187

263

310

396

507

+ € 78

5 + 31 81

33 + 10 89

+ 19 84

+ 14 45

+ 23 23

* significantly higher based on

Wadth (u)

Mean + SD

118 5 + 11 06

145 5 + 15 89

156 + 17 60

198 + 9 48

201 + 14 45

276 + 30 98

t test

Biology and Baiometrics of Tetranychus cinnabarinus reared on Adhatoda vasica

Developmental period (Duration in days)

14 54 + 2 15

7 4 + 0 67

November
Male Female
Mean + SE Mean + SE
52 + 0 39 6 + 0 78
177 + 0 16 22+ 029
1 47 + 0 13 15+ 0 24
108 + 0 22 12+021
1 25 + 0 46 0 54 + 0 12
21+ 025 157+ 0 29
121+ 021 112 + 0 13

14 5 + 1 26

14 2 + 1 93

13 + 0 48
12 8 + 7 87

2 +11

58 1 + 8 35

4 74 + 0 63

SE Standard Error

Maie

Mean + SE

4 33 +0 4
1l 61 + 0 23
13 + 0 26

123+ 025
105+ 0 23

17 + 0 46

116 + 0 40

12 4 + 1 83

6 3 + 0 67

March
Female
Mean + SE
4 75 + 1 58
18+ 0 23
126 + 0 24

108 + 019
100 + 0 18

186 + 0 31

107 + 0 23

12 85 + 0 8

12 4 + 1 51

095 + 0 10
11 5 4 1 50

18+ 0 78

54 3 + 5 92

4 70 + 0 72

10T



Plate X{¥  Carmine spider mite, Tetfranychus cinnabarinus

A Male nymph

B Female nymph






Developmental stages

Egg

Eggs were laid more near the mid rib on the ventral side of leaves, but were aiso laid
near side ribs and on leaf lamina. Freshly laid eggs were translucent white, which later

changed to pearly white. Eggs measured on an average 123 + 6.78/u in diameter.

Eclosion

Eclosion was completed in three minutes. The egg shell after emergence of larva

was found to be glassy white. The newly emerged larvae moved about actively and started

feeding within 1-2 minutes.

Larva

The newly hatched larva was white and was almost the size of the egg from which
it emerged. It moved about actively and started feeding immediately after hatching. As
development proceeded it acquired uniform greenish black tinge internally. Towards the
later larval period two greenish black blotches appeared internally. The larvae measured

187.5 + 31.81 Aiin length and 145.5 + 15.89 in width.

Nymphochrysalis (Protochrysalis)

The full grown larva anchored itself on the leaf surface with its legs bent and then
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entered into quiescence. During this time the body colour darkened. The period of

nymphochrysalis varied from 1.26 + 0.24 days in March to 1.5 + 0.24 days in November.

Protonymph

The protonymph possessed four pairs of legs. The gnathasomal region, chelicera and
legs were white in colour and the idiosoma was whitish with greenish black internal
markings. Females and males could be clearly distinguished at this stage (Plate XIV), with
the presence of prominent internal black patch and slightly tapering idiosoma. The
protonymph measured 263.33 = 10.89 p. in length and 156 + 17.60 n in width. There was
significant difference in the duration of protonymph between March and November for both

male and female.

Deutochrysalis

This is the second quiescent stage in the life cycle. During this stage the colour
became darker the duration of this quiescent period varied from 0.94 + 0.12 to 1.25 +0.46

days.

Deutonymph

The deutonymph that emerged from deutochrysalis was white with greenish black
internal marking. Deutonymph measured 310 + 19.84 n in length and 1.98 + 9.48 n in
width. The duration of males and females were 2.1 and 1.57 days during November and

1.7 and 1.86 daya dutin™ March respectively .
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Teliochryaslis

This is the third quiescent stage in the life cycle. The mature deutonymph entered
into this stage before emerging as adults. The teliochrysalis stage lasted 107+0.23 days in

March and 1.21+0.21 days in November.

Adults

The male T. cinnabarnius was found vobe meroon coloured with whitish chelicera
and legs and distinctly tapering idiosoma. The first and fourth pairs of legs were longer as
compared to the second and third pairs of legs. The female was reddish meroon. The male
was smaller in size and measured 396 +£14.45”u length and 201 +14.45/" in width where as
the female was 507 £ 23.23 n in length and 276 + 30.98 n in width. The males completed
its life cycle in a shorter period compared to females. The longevity of the male was 6.3
+ 0.67 and 7.4 £ 0.67 days and that of the female was 12.4 + 1.51 and 14.2 + 1.93 during
March and November respectively. Adult longevity also differed significantly during

March and November.

Ecydsis

The quiescent stages viz. nymphochrysalis, deutochaysalis and teliochrysalis were
terminated by moultings. At the time of moulting the body appeared swollen. The mite
applied pressure anteriorly so that the exuvium got split transversely in between the second
and third pair of legs and the mite crawled out through the split. The posterior part of the

body was released at first from the exuviun followed by the gnathsomal region.
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Mating

During the stage of teliochrysalis, the females were seen continuously guarded by
males. On emergence of the adult female four to five males were seen competing one
another to accomplish mating with the female. The successful one crawled beneath the
female from behind and pushed the female upwards and arched its conical idiosomal region
and inserted the aedeagus into the genital aperture of the female. During mating the female

was held in position by the male with the anterior legs.
Oviposition

The data related to the preoviposition, oviposition and post oviposition periods of
T. cinnabarinus are furnished in Table 15. The pre oviposition periods were 0.95 +0.10
and 1.3 £ 0.48, oviposition periods 11.5 £ 1.50 and 12.8 + 7.87, and post oviposition
periods 1.8 £ 0.78 and 2+1.1 days during March and November respectively. The total
number of eggs laid per female were 54.3 + 5.92 during March and 58.1 +8.35 during
November. The mean number of eggs per female per day were 4.70 £ 0.72 during March
and 4.74 + 0.63 during November. Maximum number ofeggs (7 £ 3.77), were laid on the
sixth day during March and on the eighth da> (7 £ 2.78) during November. Later the egg

production declined and reached the minimum on the eighteenth day (4 £ 1.26).

4.3.2 Tetranychus ludeni on Rosa sp.

The life cycle of T. ludeni was similar to that of T. cinnabarinus. The details on

biology and biometrics of the mite are given in the Table 16.



Table 16 Biology and Biometrics

Stage

Egg

Larva
Nymphochrysalis
Protonymph
Deutochrysalis
Deutonymph
Teliochrysalis

Developmental
period

Adult Longevity
Male

Female
Preoviposition
Oviposition

Total number of
eggs/female

Eggs/female/day

Length (@)

Mean + SD

of Tetranychus

width @)

136.53 + 4.74 (dia.)

204 + 8.21

261.42 = 8.01

317.5 * 6.12

324.37 + 37.05

395 + 17.32

* significantly higher based on "t*

test

Mean + SD

144 + 8.21

186.42 = 8.01 1.52 +_0.28*

215 = 7.74

291 = 8.21

280 + 3.66

ludeni Zacher reared on Rose
Developmental period (Duration in days)
November March
Male Female Male Female
Mean + SE Mean + SE Mean + SE Mean + SE
5.5 =+ 0.70* 5.8 + 0.48 5.0 £ 0.71" 4.7 + 0.4
0.76_+ 0.16 0.8 + 0.20" 0.95 + 0.1 0.92 + 0.10"
0.77 = 0.10 0.72 £+ 0.12 0.75 + 0.1 0.71 + 0.11
2.2 + 0.30 1.87 £ 0.25"¢ 2.18 + 0.25
0.91 + 0.27 0.91 + 0.27 1.00 + 0.25 0.88 + 0.1
1.21 + 0.21 1.46 + 0.14 1.37 + 0.25 1.40 = 0.05
1.47 + 0.21* 1.43 + 023* 0.S5 + 0.1* 1.22 + 0.18"
12.26 + 0.88 13.38 + 0.61°¢ 11.9 + 0.66 12.28 + 0.53"
6.86 £ 0.60 11.7 + 2.0* 7 + 1.65 9.8 + 1.30"
- 1.43 = 0.23 - 0.92 + 0.11
- 8.6 + 1 - 8+ 1
- 1.9 + 1.1 - 1.4 + 0.55
- 38.5 + 8.71 - 39.2 + 5.44
- 4.48 + 0.95 - 5.25 + 0.98

SE - Standard Error



Plate X V  Tetranychid mites

A. Male and female nymphs of Tetranychus ludeni

B. Male nymph of Tetranychus neocaledonicus



Plate xv
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Egg

Freshly laid eggs were translucent with light golden tinge As the development
proceeded the eggs acquired deep meroomsh tinge at one end and golden brownush t nge
at the other end At the time of hatching a white coating appeared around the egg The
eggs measured on an average 136 5+ 4 74 . 1n diameter The mean egg period was found
to be 470 + 044 and 58 + 048 days for the fumdle during March and November

respectively

Larva

The newly hatched Jarva wath three prurs of legs was golden coloured and measured
204 + 8 21 u 1n length and 144 + 8 21, in width  The larval period was found to be less

than a day for both the male and the female

Nymphochrysalis

The quiescent stage that followed the active larval stage was also of very short
duration The duration of nymphochrysalis varted from 0 72 + 0 12 daysto 077 +0 10

days
Protonymph
The protonymph had dark meroomsh 1diosoma and golden browmsh

gnathosoma and measured 26147 + 801 uw m length and

18642 + 801 u m wudth (Plate XV) The active period of the
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protonymph lasted 2 18 + 0 25 days during IMarch 22 + 0 30 days 1n November for the
female and 1 87 + 025 in March and 1 52 + 028 in November for the male Before
entering the second quiescent stage the nymph became sluggish in movements and the

body became dark n colour

Deutochrysalis

Thus 15 the second quiescent stage of the mite During this stage the chelicere and
palps were seen bent downwards The anterior legs were seen directed forward and the
posterior lens backwards The duration of deuotchr sal s ranged between 0 88 + 0 1 and

I 0 >days

Deutonymph

The deutonymph resembled protonymph except for the size The deutonymph

measured 317 5 + 6 12 un length and 215 + 774 u in width The mean deutonymphal

period vaned from 121 + 021 to 1 46 + 0 14 days

Teliochrysalis

Thus 1s the third quiescent stage of the mite and the duration was 1 47 + 0 21 for male

and 1 43 + 0 23 for female during November fhe values were 095+ 01and122+0 18

for male and female respectively when reared 1n March
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Adult

The full grown adult male was blackish meroon 1n colour and measured 324 77 +
37 55 un length and 291 + 8 21 un width The female was reddish brown in colour and
measured 395 + 17 32 u 1n legnth and 280 + 3 66 u 1n width The total developmental
period of the male was found to be 12 26 + 0 88 and 11 9 + 0 66 days 1n November and
March respectively and that of the female was 13 88 + 061 and 1228 + 053 days
respectively during the same periods The females had significantly longer duration in

November than March

Oviposition

The total number of eggs laid by a female was found to be 39 2 + 5 44 1n March and
38 5+ 877 m November The mean number of eggs laid per female per day was 5 25 +
0 98 1n March and 4 48 + 0 95 in November However there was no significant d fference

between the two periods 1n the number of eggs laid

433 Tetranychus neocaledonicus on Ros1 sp

As n other tetranychid mites  life cycle of T neocaledonicus was completed 1n five

stages with three intervening quiescent stages The data on biometrics and biology are

presented 1n Table 17




Table 17 Biology and Biometrics of Tetranychus neocaledonicus reared on Rosa sp

Developmental per od (Dura 1on n days)

March
Stage Length (u) W dth (u) ——-
Male Female

Mean 1+ SE Mean + SE Mean + SE Mean + SE
Egg 1365+ 474 633 +057 645+ 064

(Diameter)
Larva 205 4 8 66 145 + 8 66 086+ 011 095+003
Nymphochrysalis 093+023 087+014
Protonymph 249 + 31 10 199 5 £+ 56 59 1234+025 124 £025
Deutochrysalis 166 +£028 183+041
De tonvmph 32357412577 21428 4+ 1133 15 +£05 1694021
Teliochrysal s 1861041 los 031
Developmental
per od 1406 + 1 87 14 80 + 0 58
Adult Longevity 6 66 + 0 57 1194119
Male 498 1 6 70 222+ 670
Female 543 £ 670 309 + 53 66
Preoviposition 094 +009
Ovipos tion 1194119
Post ovipos tion 109 +030
To al no of eggs/female 598+684
Eggs/female day 59405

SE Standard Error

GTT
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Egg

Freshly laid eggs were translucent and measured 136 5 + 4 74 u in diameter The
egg acquired a golden tinge as development proceeded and as 1t approached hatching a
white coating appeared on the egg The egg pertod lasted 6 45 + 0 64 and 6 33 £ 0 57 days

for the female and male rcspétlvely
Larva

The larva was golden brown in colour Larval period was less than a day for the
male as well as for the female the value being (086 + 011 and 095 + 003 days

respectively  After the active period the larva entered into the quiescent stage

(nymphochrysalis)
Nymphochrysahs

The nymphochrysalis was also of short duration the values being 093 +0 23 and

0 87 # 0 14 days for the male and female respectively
Protonymph
The protonymph was golden browmsh with light meroomsh spots and measured

249 £ 31 10 x m length and 199 5 + 56 59 . ;n width The protonymphal periods for the

male and female were 123 0 25 and 1 24 + 025 days respectively



Deutochrysalis

This quiescent period intervened the protonymphal and deutonymphal stages and

was slightly longer for the female (1 83 + 0 41) as compared to the male (1 66 + 0 28)

Deutonymph

The deutonymph was larger with two distinct dark spots and the measurements were

32357 +2577 ulong and 214 28+ 11 33 1 wide

Tehochrysalis

The stage of teliochrysahs lasted 1 64 +0 31 and 1 86 + 0 41 days for the female and

male respectively

Adult

The adult was golden brown with dark brown golden spots Male measured 498 +
6 70 1 length and 222 + 6 70 1 wide the female measured 543 + 6 70 « long and 309 +
53 66 « wide Not much difference was noted in the developmental periods of the male and
the female The total development periods were 14 06 + 1 87 for the male and 14 80 + 0 58

for the female
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Oviposition

Mean number of eggs laid per female was 59 8 + 6 84 The average number of eggs
per female per day was 5 9 + 0 5 and the oviposition period was found to be 119+ 1 19
days
43 4 Raoiella mdica on Thunbergia alata

Raotella mdica during 1ts development passed throughegg larval protonymphal and
deutonymphal stages to attain adulthood The tct 1l developmental periods of the different

stages of the female and the male during November 1994 and March 1995 are presented 1n

Table 18

Egg

Freshly laid eggs were bright orange red 1n colour oval in shape and stalked As

development proceeded the colour turned to blackish orange

The eggs measured 95 + 10 6 u 1n length and 73 33 + 11 72 u in diameter The
mcubtion period for males and females lasted 8 12+ 0 63 and 7 15 + 1 1 days respectively
during March and 7 75 + 3 and 7 45 + 1 0 days respectively durning November

Nymphochrysahs

Duration of the nymphochysalis stages for males and females were 0 95 + 0 1 and



Table 18 Bioclogy

Stage

Egg
Larva
Nymphochrysalzis

Protonymph
Deutochrysalis

Deutonymph
Teliochrysalis

Developmental
pexaiod

Adult Longevity
Male

Female
Preoviposition

Oviposition

Post oviposition

Total number of
eggs/female

Eggs/female/day

Significantly higher based on

SE Standard Error

and Biometrics of Raoiella indica reared on Thunbergia alata

Length (u)

Mean + SE

95 0 + 10 60

126 66 + 18 22

164 91 + 14 57

236 2 + 11 83

221 25 + 4 3

252 + 9 48

t test

Width (u)

Mean + SE

73 33 + 11 72

100 + 10 6

112 5 + 7 90

145+ 7 74

146 25 + 7 5

160 5 + 7 24

* at 5% level

Male
Mean

[

25

63
25

35

[l w HN

35

19 2

*h

+ SE

-+

o+

+
o

oo O

95
25
29

23
29

23

24

65

25

Developmental period (Duration in days)

November
Female
Mean + SE
745 + 1 01
73 + 0 29
44 + 0 25

69 + 0 26
1+ 021

31 + 0 32

H W RN P R

02 + 0 04

18 83 + 1 0

14 4 + 3 B1

2 28 + 0 91

678 +1 71

278 +171

8 78 + 2 80

16 +0 26

at 1% level

Male

Mean + SE

8 12 + 0 63
135 +0 24
0S5 +01

2 25 + 0 29
112 + 0 25

338+ 025

09 + 0 12

17 95 + 0 93

10 + 3 16

March

Female
Mean + SE

7 15 + 1 11
101 +0 29
1 05 + 0 18

2 6 +0 31
0 56 + 0 08

2 + 0 2B

89 + 0 12

17 25 + 0 95

11 8 + 0 21

32+ 147

6 85 + 3 61

304 +1 57

793 + 2 21

179 + 0 32

PIT
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144 +~ 025 days Durning nymphochrysalis stage the mite appeared simular to the egg and
the legs were bent and kept close to the body
Larva

Colour of the larva was bright orange red with slight blackish tinge wath legs and
chelicerac whitish The size was almost that of an egg only The larva measured 126 66
+ 1822 uinlength and 100 £ 106 un width The larval period was observed to range
between 1 01 £ 029 and 1 73 + 0 29 days
Protonymph

Colour of the protonymph was bright orange red with distinct lateral black markings
Chelicera and legs were white The active protonymphal pertod ranged between 225 -+ 0 29
and 2 69 + 0 26 days
Deutochrysalis

The duration of deutochrysalis stage ranged from 0 96 + 0 08 to 1 25 + 0 29 days

Deutonymph

The deutonymph resembled the protonymph but differed in size It measured 236 2

+ 11 83 un length and 145 + 7 74 um 1n width
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Tehochrysalis

This quiescent stage also lasted less than a day (0 89 + 0 12 days in March and 1 35

+ 0 24 days i November)

Adult

Body of the female was deep meroomsh 1n colour with prominant black lateral
markings The hysterosoma was blunt 1n female and narrow and pointed 1n male The
female measured 252 + 9 48 uin length and 160 5 + 7 24 u 1n width and the male measured
22125 +4 3 uin length and 146 25 £ 7 5 un width The total developmental period was
17 25 + 0 95 days during March and 18 83 + 1 0 days duripg November for the female and
17 95 + 093 days and 192 + 065 days respectively for male There was significant

difference in adult longevity between the mutes reared in November and March

Oviposition

The preoviposition period was 32 + 1 47 and 2 28 + 0 91 days The ov position
period was found to last roughly for a week (6 85+ 3 61 and 6 78 + 1 71) during March and
November The average number of eggs laid by a single female was 793 +2 21 and 8 78
+ 2 80 during March and November respectively The average number of eggs laid by a

female per day was 179 + 032 1n March and 1 6 + 0 26 1n November
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435 Tenwpalpus pacificus on oxchuds (Dendrobinm sp)

Like the tetranychid mutes the tenwipalpid mite Terupalpus pacificus also passed
through four stages viz egg larva protonymph and deutonymph before reaching the adult

stage The data on the biology and biometrics are given in Table 19

Egg

The eggs were elliptical orange red with light black coloration Towards eclosion
the egg developed a wh te outer covering  The egg measured 97 5 + 8 01 u 1n length and
6375 + 694 u n width Incubation period lasted 8 83 + 028 and 8 + 033 days

respectively for male and female

Larva

The larva was found to be orange red 1n colour and measured 143 33 + 125 u
length and 98 33 + 7 90 in width The active larval period lasted 3 66 + 0 58 and 3 3340 33
days respectively for the male and female Fully matured larva entered into a quiescent

stage

Nymphochrysahs

During quiescence the mites were seen with in small depressions formed 1n the leaf

tissues They were flat and scale ike The duration of nymphochysalis was 133 + 0 27

and 1 5 1 0 23 days respectively for the male and female



Table 19 Biology and Biometrics of Te wpalpus pacificus reared on Dendrobwum sp

Developmental pertod (Duration 1n days)

November
Stage Length (u) Width (w)
Male Female

Mean + SE Mean + SE Mean + SE Mean + SE
Egg 975+ 801 63751694 8334028 8 +033
Larva 14333 + 125 9833 +£ 790 3661058 333+£033
Nymphochrysalis 1334029 154023
Protonymph 1715+ 851 1125+790 4 +05 434025
Deutochrysahs 116 +028 154023
Deutonymph 205475 145 + 15 383+028 4954055
Teliocrysalis 166 + 028 1254+026
Developmental
period 245+£132 2493 + 088
Adult Longevity 2133 +£351 2750 +313
Male 31142 + 907 168 75 + 20 83
Female 25254801 1875 +80
Preoviposition 654097
Oviposition 173+ 309
Post ov posttion 374133

ETT

SE Standard Error



Plate XV1  Brevipalpus phoenicis

A Dorsal vew
B Ventral view

C  Nymph
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Protonymph

The protonymph was orange red with dark internal spots and lines chelicera and
palps golden brown The protonynymph measured 171 5 +8 51 and 1125 + 790 u

respectively 1n length and width

Deutochrysalis

The quiescent stage of deutochrysalis lasted 1 16 + 0 28 and 1 5 + 0 23 days for male

and female respectively

Deutonymph

The deutonymph was similar to protonymph but varied 1n size It measured 295 +
7 5um length and 145 + 15 uwidth The total developmental period for male and female

were 24 5+ 1 32 and 24 93 + 0 88 days respectively

Adult

The adults are flat and crange red 1n body colour with golden brown palps and
chelicera Male was smaller with narrow hyst rosoma The female measured 252 5 + 8 01
and 187 5 + 8 u 1n length and width respectively while the male measured 311 42 + 9 07

and 168 75 £ 20 83 u 1n length and width
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Mating

As 1n tetranychid mites quiescent deutonymphs of T pacificus were also attended
by males The male also assisted the female deutonymph m moulting which was completed
within ten mimnutes  On emergence of the female adult the males competed with each other

and the one succeeded mated with the female

436 Biology of Brewpalpus phoenicis on Caladwum , Dendrobium, Maranta
Ocimum sanctum and Polyanthes tuberosa

Details on the biology of B phoenicis ( Plate XVI) reared on different host plants

are presented 1n Table 20

Egg

The eggs are elliptical and reddish brown The egg period varied from 6 3 days in

P tuberosa to 7 2 days in Dendrobwum and Caladium

Larva

The mates are flat slow moving and reddish brown n colour The active period
was the shortest when reared on Dendrobium (4 2 days) and the longest in P tuberosa
(4 8 days) The mean larval period in Maranta was 4 6 days and that in Caladium and

O sanctum was 4 5 days



Table 20 Biology of Brevipalpus phoenicis reared on five host plants

Mean development period (m days)

s Egg Larva Nympho Proto  Deuto Deuto Telio Total Adult
chrysalis nymph chrysalis nymph chrysalis Development longevity

Caladwm sp 71 45 23 46 37 72 51 345 282

Dendrobium sp 71 42 22 49 38 81 52 355 302

Maranta sp 66 46 18 53 33 79 48 343 28 8

O sanctum sp 69 45 23 51 36 70 47 341 296

P tuberosa 63 48 13 44 30 75 47 320 316

TeT



Nymphochrysahs

The quiescent stage of nymphochrysalis varied from 13 to 2 3 days There was

significant difference 1n the per od of nymphochrysalts n different host plants The period

was significantly shorter in P tuberosa (1 3 days) while in O sanctum and Caladium the

quiescent stage lasted upto 2 3 days

Protonymph

The active period of protonymph varted from 4 4 days in P tuberosa to 5 3 days in

Mai anta sp

Deutochrysalis

The period was the shortest m P fuberosa (3 days) Tlus was followed by Maranta

(3 3 days) and O sanctum (3 6 days) Maximum period of deutochrysalis was observed 1n

Dendrobium (3 8 days)

Deutonymph

The deutonymphal period vaned from 72 days i Caladium to 8 1 days m

Dendrobium
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Tehochrysahs

Teliochrysalis was the longest in Dendrobium (52 days) and the shortest i

P tuberosa and O sanctum (4 7 days)

Total developmental pertod

There was sigmficant difference 1n the total developmental period 1n the different
host plants The life cycle of the mite was completed 1n a shorter period 1n P fuberosa (32
days) while 1n Dendrobium the total period was 35 5 days The total development pertods

were 34 1 34 3 and 34 5 days in O sanctum Maranta and Caladum respectively

437 Oviposition pattern of Brevipalpus phoenicis on Caladuun  Dendrobium
Ocinuan sanctim and Polyanthes tuberosa

The data on pre oviposition oviposition post oviposition pertods total number of
eggs laid and number of eggs laid per female per day in the different host plants are

presented 1n Table 21

There was significant difference 1n the preoviposition periods 1n the different host
plants The period was maximum in O sanctum (10 8 days) and was on par with that
recorded in Caladium (10 4 days) and Dendrobium (10 6 days) Pre oviposition period
was the lowest in Maranta (9 6 days) which was significantly shorter than in P tuberosa
(102 days) No significant difference was observed with respect to oviposition and post

oviposttion periods
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Table 21 Qviposition pattern of Brevipalpus phoemcis on five host plants

Duration in days Total No of
number  eggs/female/
Preovipo Ovipo Postovi  of eggs/ day
Host sition sitton  position  female

Caladium sp 104 100 78 62 114
Dendrobtum sp 106 98 98 88 120
Maranta sp 96 98 94 98 128
O sanctum sp 108 98 90 88 116
P tuberosa 102 124 102 124 138
CD 0525 2134
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The total number of eggs laid by a female was sigmificantly higher in P fuberosa
(124) The total number of eggs laid 1n Dendrobium Maranta and O sanctum was on

par (8 8 9 8 and 8 8) but was significantly lgher than that laid in Caladium (6 2)

44 Crop loss caused by Tetranychus luden: on bhind1 and
Polyphagotarsonemus latus on chilh

441 Tetranychus luden: on bhindi

The crop loss caused by Tetranychus ludeni on bhind1 assessed 1n terms of leaf
infestation chlorophyll content damage grade index population bwild up and weight of

fruits are presented 1n tables 21 25

4411 Lffect of different population levels of Tetranychus Iudent on the
number of leaves mfested in bhind:

The data on the number of leaves infested at different intervals after the release of

the mites are presented in Table 22

In the first week after release the treatment 10 mites per plant released 45 DAS
(days after sowing) had significantly lower number of infested leaves than that 1n the
treatments 30 mutes per plant released 15 DAS 30 mutes per plant released 30 DAS 30
40 and 45 mites per plant released 45 DAS During the second week after release
significantly lower number of leaves were infested 1n the treatments 10 mates per plant
released 45 DAS than in the treatments 30 mites per plant released 15 DAS 40 and 50

mutes per plant released 45 DAS
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Table 22 Mean number of leaves infested by Tetranychus ludeni in
bhindi when released at different growth stages of the plant
and at drfferent population levels

Weeks after release of T ludena

Treatments
1 2 3 4
30 mites/plant 5 30 5 10 3 16 1 34
15 DAS (2 51) (2 47) (2 04) (1 53)
10 mites/plant 3 00 4 61 5171 4 76
30 DAS (2 00) (2 37) (2 59) (2 40)
30 mites/plant 4 95 4 52 5 92 5 55
30 DAS (2 44) (2 35) (2 63) {2 56)
10 mites/plant 2 31 ? 65 5 00 5 50
45 DAS (1 82) (L 91) (2 45) {2 55)
20 mives/plant 312 4 24 4 43 5 00
45 DAS (2 03) (2 29) (2 23) (2 45)
30 mites/plant 4 43 3 80 5 20 6 18
45 DAS (2 33) {2 19) (2 49) (2 68)
40 mites/plant 5 20 4 66 6 24 4 95
45 DAS (2 49) (2 38) (2 69) (2 44)
50 mites/plant 5 25 4 48 6 29 5 60
45 DAS (2 50) (2 34) (2 70) (2 57)
Control 0 0 0 1 34
{(Monocrotophos (0 87) (0 88) (0 79) (1 53)
sprayaed at 0 05%)
CD 0 30 0 402 0 497 0 396

Figures within parentheses are adjusted means DAS Days after sowing
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4412 Damage grade indices m bhindr plants mfested with different population
levels of Tetranychus luden:

The data on damage grade indices and yield per plant in bhindi infested with
different population levels of T luder: are presented 1n Table 23 There was significant
differences 1n damage grade indices with respect to the various treatments The damage
grade index was maximum when mites were released at the rate of 30 mites per plant 15
DAS (10 09) and was significantly higher than all other treatments The damage grade
indices were on par when mites were releas d @ 50 mites per plant 45 DAS and 30 mites
per plant 30 DAS and the values being 7 76 and 7 29 respectively At population levels of
10 mutes per plant 30 and 45 DAS the damage grade indices were sigmificantly lower

(2 25 and 2 16) than all other treatments but higher than in control

The damage caused by T [udent 1n blundi leaves var ed sigmficantly with respect
to the period after the release of mutes as mndicated by the damage grade indices at one two
and three weeks after the release of mites The mean damage index increased from 2 07

during the first week to 2 95 during the third week after the release of mutes

During the first week after release damage grade index was maximum in plants
released with 30 mites per plant 15 DAS (8 33) and 1t progressively increased to 10 and 12
during the second and third week after release respectively An increasing trend in damage
grade 1ndices was also noticed 1n other treatments also during the second and third week
after release Significant negative correlation were observed between damage grade

mdices and yield



Table 23 Damage grade indices of leaves and yield per plant in bhaindi anfestad
with different levels of Tetranychus ludeni

Weeks after release of mites Mean Moan weight

Treatment (Treat of fruits/
1 2 3 ments) plant (g)
30 maites/plant 8 33 10 00 12 00 10 09 0
15 DaAS (3 05) (3 32) (3 61) (3 33)
10 mites/plant 2 00 3 78 7 00 4 06 150 67
30 Das (1 73) (2 19) (2 83) (2 25)
30 mites/plant 4 32 8 33 9 66 7 29 137 33
30 DAS (2 31) (3 05) (3 27) (2 88)
10 mites/plant 20 2 00 8 00 3 67 165 67
45 DAS (1 73) (1 73) (3 00) (2 16)
20 mites/plant 2 32 7 33 8 00 5 60 146 67
45 DAS (1 82) (2 89) (3 00) (2 57)
30 mites/plant 200 7 66 8 00 6 02 139 00
45 DAS (2 00) (2 94) (3 00) {2 65)
40 mites/plant 2 65 8 33 9 33 6 45 114 33
45 DAS (1 91) (3 05) {3 21) {2 73)
50 mites/plant 5 81 8 33 9 33 7 76 127 33
45 DAS (2 61) {3 05) (3 21) (2 96)
Control 0 0 0 0
(Monocrotophos (1 00) (1 00} (1 00) (1 00) 159 33
gsprayed at 0 05%)
Mean (2 07) {2 63) (2 95) CD for treatments O 185
{(Weeks) 4 28 6 92 B8 70 Ch for weaks 0 086
CD for weeks
Vs treatments 0 259
Ch for yield 44 06

Figures in parentheses are J/x+1 values
DAS Days after sowang



129

4413 Weight of fruits

The data on the mean weight of fruits per plant are presented in table 23 No yield
could be obtained from plants treated with 30 mites per plants 15 days after sowing as the
plants were dried as a result of infestation of T luder: Plants with 10 mites per plant
released 45 days after sowing recorded the maximum yield (165 67g) This was on par with
all other treatments except the treatment 40 mutes per plant released at 45 DAS which

showed the lowest yield of 114 33 g per plant

4414  Effect of different population levels of Tetranychus luden: on the chlorophyll
content in leaves

Analysis of chlorophyll content 1n bhind1 leaves revealed that there was reduction
in the content of chlorophyll due to the feeding of the mites Table 24 Chlorophyll content
in uninfested leaves was to the tune of 2 20 mg per gram and was sigmificantly higher than
1n leaves with different degrees of damage symptom There was no sigmificant difference
11 the content of chlorophyll i leaves with 6 to 20 per cent speckling + patches and 21 to
40 per cent speckling + patches But the chlorophyll content 1n leaves with 6 20 per cent
speckling + patches was significantly higher than 1n leaves with 41 to 60 per cent speckling

+ patches and also leaves with more than 60 per cent speckling + patches

4414 Population build up

Data on the population build up of 7' Juden: on bhindi at different intervals after the

release of mutes are presented in Table 25

The highest population of T' [uden: was observed in plants with 30 mtes per plant
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Table 24 Chlorophyll content 1n bhind: leave s infested by Tetranychus luden at different levels

of damage symptoms

Number of mites
released

Damage symptom

Chlorophyll content
(mg/g)

20 mutes/plant 45 DAS

30 mutes/plant 45 DAS

40 mites/plant 45 DAS

50 mutes/plant 45 DAS

Control (uninfested plant)

6 20% speckling +
chlorotic patches

21 40% speckling +
chlorotic | atches

41 60% speckling +
chlorotic patches

>60% speckling +
chlorotic patches

0 88

085

052

019

220

CD

035

DAS Days after sowing
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released 30 DAS (5 96 mites per sq cm ) which was on par with the population levels
observed 1n plants with 30 40 and 50 mutes per plant released 45 days after sowing the
mean values being 4 29 4 29 and 466 respectively The population counts 1n all other

treatments were on par

The population counts recorded i leaves in the different strata of bhind: plants viz
top muddle and bottom showed no sigmficant difference But there was sigmficant
dsfference 1n the population build up of the mutes at different intervals after release The
population recorded dunng the second and third weeks (4 90 and 4 95) were sigmuficantly
higher than that recorded during the first week after release (3 28) But the population of
was found to dechne significantly during the fourth week after release and the mean
population recorded was 2 76 mites per sq cm  There was significant difference n the
population of the mites at different intervals after release  During the first week after
release significantly higher population of the mites were observed 1n plants treated with 30
mites per plant released 15 and 30 DAS and 10 mutes per plant released 30 DAS were on
par and were significantly hugher than 1n plants treated with different population of the

mutes released 45 DAS

During the second week after release also maximum population was recorded m
plants with 30 mites per plant released 15 DAS However the population 1n plants with
20 30 40 and 50 mutes per plant released 45 DAS were on par The mean population
recorded were 4 76 602 4 90 4 71 and 6 12 respectively But during the third week after
release singtficantly lower population was observed 1n plants released with 30 mites per
plant 15 DAS (0 53) and was on par with ccntrol  Population recorded 1n plants released
with 50 mites per plant was sigmficantly higher (12 54) and was superior to all other

treatments The population n plants released with 40 mites per plant 45 DAS and 30 mites
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Table 25 Intra plant distrabution and population build up of
Tetranychus ludeni when released at different population levels

Treat
ments
Top

30 mates/plant 3 20
15 DAS (2 05)
10 mites/plant 5 55
30 DAS (2 56)
30 mates/plant 4 86
30 DAS (2 42)
10 mites/plant 2 46
45 DAS (1 86)
20 mites/plant 3 29
45 DAaS (2 07)
30 mates/plant 3 58
45 DAS (2 14)
40 mites/plants 3 84
45 DAS (2 20)
50 mitesgs/plant 5 50
45 DAS (2 55)
Control
{Monocrotophos
sprayed at (1)
0 0u%)
Mean 3 97

(2 23)

W eks after release

1 3
(2
2 3
(2
3 5
(2
L 5
(2

49
12)

28
07)

40
53)

70
59)

Strata

Middle Bottom
2 35 2 65
(1 83) (1 91)
4 15 2 96
(2 27) (1 99)
3 97 9 69
(2 23} (3 27)
3 67 2 84
(2 16) (1 96)
3 45 2 57
(2 11) {1 89)
3 58 4 52
(2 14) (2 35)
5 20 3 B4
(2 49) (2 20)
4 15 4 33
(2 27) (2 31)
0 0

(1) (1)
379 4 01
(2 19) (2 24)
4 06 5 20
(2 25) (2 49)
308 4 90
(2 02) (2 43)
2 16 3 32
(1 78) (2 08)
4 38 2 84
(2 32) (1 9¢)

Fagures within parantheses

DAS

Days after sowing

are yx+1 values

6 89
(2 81)

6 45
(2 73)

5 25
2 50)

113
1 46)

1 37
(1 54)

2 68
(1 92)

2 09
(1 76)

2 53
(1 88)

328
(2 07)

2 3
(M1tes per cm®)
6 12 0 53
(2 67) (1 24)
3 45 4 42
(2 11) (2 33)
4 80 7 94
(2 41) (2 99)
q4 42 4 38
(2 33) (2 32)
4 76 4 33
(2 40) (2 31)
6 02 4 24
(2 65) (2 29)
4 90 B 12
(2 43) (3 02)
4 71 12 54
(2 39) (3 68)

0 0

(1) (1)
4 90 4 95
(2 43) (2 44)

CD Treatments
CD Weeks
CD Treatments
V3 weeks

Weeks after release

Treat
ment
4 Mean
090 2 72
(1) (1 93)
2 65 2 96
(1 91) (1 99)
6 02 5 96
(2 65) (2 64)
2 416 3 12
(1 86) (2 03)
2 50 3 88
(1 87) (2 21)
2 96 4 29
{1 99) (2 30)
2 96 4 29
{1 99) (2 30)
3 84 4 66
{2 20) (2 38)
0 0
(1) (1)
2 76
(1 94)
0 355
0 290
0 819



133

per plant 30 DAS were on par but sigmificantly inferior to 50 mutes per plant released 45
DAS Population recorded in plants released with 10 mates per piant 30 DAS and 10 and
20 mtes per plant released 45 DAS were on par The mean population counts of T' ludem
observed were 2 33 2 32 and 2 31 mutes per leaf respectively Except 1n plants released
with 30 mites per plant 30 DAS and 50 mutes per plant 45 DAS the population level
recorded 1n all other treatments were on par During the fourth week after release
sigmficantly higher population was recorded 1n the treatments 3¢ mites per plant released

30DAS

441 6 Intraplant distribution

The data on the mtraplant distribution of T luden: on bhindi are presented 1n

Table 25

Statistical analysis of the population counts of T Juder: present in the different strata
of bhindi plants at different intervals after release 1ndicated that there was no significant
difference 1n the population of the mite in top muddle and bottom strata of the plant The
mean population counts recorded were 3 97 3 79 and 4 01 per sg cm leaf area in the top

middle and bottom portion of the plant respectively

442  Crop loss in chilh due to Polyphagotarsoneums latus

4421 Crop loss mn chnlli due to P latus when released on the plant at different
population levels three weeks after transplanting

The data relating to crop loss mn chilli assessed in terms of leaf infestation

population build up and weight of fnuts harvested are presented 1n Tables 26 and 27



Tablae 26 Mean number of leaves infested by Polyphagectarsonemus latus when
chilli plants three weeks after planting and

released on

mean yiald per plant

Weeks after release of P latus

2

3

(Mean number of mites per leaf)

Treatments
1
10 mites/plant 0
(1)
24 mites/plant 0

(1)

50 mites/plant 0 39

(1 18)
100 mites/plant 0

(1 00)
Contrel 0
{Monocrotophos (1 00)
sprayed at 0 05%)
CD 0 27

58
26)

82
68)

56
60)

61
90)

0
88)

78

4
(2

14
(3

13
(3

10
(3

0
(1

43
33)

21
90)

82
85)

69
42)

54
24)

91

15
(4

30
{5

44
(6

48
(7

0
(0

Figuraes within parentheses are adjusted means

08
ol)

80
64)

42
74)

00
00)

0
64}

66

19
(4

40
(6

47
(6

36
{6

2
(1

25
50)

34
43)

30
95)

08
09)

28
81)

84

147

107

55

58

168

26

Mean weight of
of fruits/plant
(9)

50

50

oo

75

75

63
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Plate XVII Damage symptoms mn chilli plants caused by different population
levels of Polyphagotarsonemus latus

A 24 mutes per plant released thr e weeks after transplanting

B 100 mutes per plant released three weeks after planting

C  Control plants sprayed with monocrotophos 0 05%



Plate xvii
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44211 Mean number of infested leaves

The data as given 1n Table 26 indicated that there was no sigmficant difference
in the number of leaves infested m the treatments one week after release of the mites The
mean number of leaves infested showed no sigmficant variation between the plants released
with 10 24 50 and 100 mutes per plant during the second and third weeks after release
Dunng the fourth and fifth weeks the plants released with 10 mites per plant had
significantly lower number of infested leaves than the plants released with 24 50 and 100
mites per plant Monocrotophos treated control plants had sigmificantly lower number of
infested leaves than all the treatments in the third fourth and fifth weeks after release

(Plate XVII)

44212 Yieldloss

The data on the mean weight of fruits per plant are presented in Table 26

The maximum mean yield of 168 75 g of fruits were obtained from the
monocrotophos treated control plants This was sigmficantly higher than from other
treatments The plants released with 10 mites and 24 mates per plant gave a mean yield of
147 5 g and 107 5 g respectively which showed significant vanation between them The
plnnts released with 50 and 100 mutes per plant yielded 55 and 58 75 g fruits respectively

which was on par and significantly lower than other treatments

4421 3 Population build up

Data on the mean number of P latus per leafat | 2 3 4 and 5 weeks after

release three weeks after transplant ng at the rat s of 10 24 50 and 100 mites per plants are
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given 1n Table 27 The maximum population of 5 40 per leaf was observed when 100
mites were released This value was found to be significantly higher than the values in
other treatments The mean population per leaf when 24 and 50 mites were released did not
differ between them but was significantly higher than the population in plants released with

10 mites per plant

There was significant difference n the population of mites at different intervals
also The mean population of 042 mites per leaf observed during the second week
increased significantly and reached the level ¢f 1 66 mutes per leaf during the third week
The population continued to increase during the fourth and fifth weeks after release the

mean values being 3 58 and 4 66 mutes per leaf respectively

When the mites were released at 10 and 24 mites per plant the population
increased sigmficantly from the second week and reached peak population level during the
fourth week after which there was reduction n the population  The mean number of
mutes per leaf were 3 04 and 6 56 during the fourth week and 0 96 and 2 20 during the fifth
week wnen released at 10 and 24 mutes per plant respectively In the treatments of 50 and
100 mates released per plant the populations were found to increase sigmificantly until the

fifth week after release

44214 Intra plant distribution

No significant difference 1n the popul tion of P latus was noticed 1n the leaves

at the top middle and bottom strata of the plant (Table 27)



Table 27 Intra

plant

distraibution

and
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population build up of

Polyphagotarsonemus latus when released at different levels three
weeks after transplanting

Treat Moan number of mites/
ment leaf in each stratum
Top Middle Botton
10 mites/plant 1 82 1 28 0 99
(1 68) (1 51) (1 41)
24 mnites/plant 2 50 2 92 2 46
(1 87) (1 96) (1 86)
50 nmites/plnat 2 28 3 37 3 37
(1 81) (2 07) (2 09)
100 mites/plant 7 18 4 57 4 62
{2 86) (2 36) (2 37
Control 0 44 0 12 0 17
(Monocrotophos (1 20) (1 06) {1 08)
sprayed at 0 05%)
Maan 2 53 2 20 2 10
(1 88) (1 79) (1 76)
Weaks after release
1 1 47 0 44 2 03
(1 57) (1 20) (1 74)
2 4 48 5 55 (2 20)
(2 34) (2 586) {1 79)
K] 0 54 1 40 3 08
(1 24) (1 55) {2 02)
4 4 52 2 24 0 25
(2 35) (1 83) (1 12)
5 1 53 3 16 3 97
(1 59) (2 04) (2 23)

Figures within parantheses areyx+l values

Maan number of mites/leaf/ plant Treat
Woeks after reloase ment
maan
1 2 3 4 5
42 0 59 2 24 3 04 0 96 1 34
19y (1 26} (1 80) (2 01) (1 40) (1 53)
93 1 10 3 45 6 56 2 20 2 61
39) {1 45) (2 11) (2 75) {1 7% (1 8S0)
66 0 30 0 74 30 T 59 2 96
58 (1 14) (1 32y (2 0) {2 93) (1 99)
71 0 30 2 50 7 01 20 90 5 40
17y (1 10) (1 87) (2 83) (4 68) (2 53)
80 0 00 0 06 0 21 0 21 0 25
I4) (1 00) (1 03) (1 10) (1 10) (1 12)
99 0 42 1 66 3 58 4 66
73) (1 19) (1 63) (2 14) (2 38)
CD Troatment 0 25
CD Waeks 0 233
CD Treatment
Vs Week 0 52
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4422 Crop loss m chilh due to Polyphagotarsonemus latus when released on the
plant six weeks after transplanting

Crop loss caused by P latus in chilll assessed mn terms of leaf infestation
population build up damage grade index and weight of fruits harvested are presented n

Table 28 to 30

44221 Mean number of leaves infested

The data on the mean number of leaves infested when different populations levels

of P latus were released six weeks after transplanting are presented m Table 28

The control plants had the least number of infested leaves and the values were
s gnificantly lower than the other treatments Leaf imnfestation showed no significant
vanation among the plants released with 24 50 and 100 mutes during the second and third
week after release and were higher than 1n plants released with 10 mites per plant Inthe
fourth and fifth week the plants released with 10 24 and 50 mites were on par but lower
than plants released with 100 mites In the sixth week all the treatments were significantly

different except plants released with 50 and 100 mutes per plant which were on par

44222 Damage grade index in chilli plants infested with different population levels
of Polyphagotarsonemus latus
Data on Damage grade index (DCI) determined for different population levels
of P latus are presented in Table 29 There were sigmficant differences in damage grade

indices with respect to the various treatments Maximum damage occurred to plants
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Table 28 Mean number of leaves infested by Polyphagotarsonemus latus i chilli when released
on the plant s1x weeks after transplanting

Mean number of mites per leaf

Treatments (weeks after release of mytes)
2 3 4 5 6
10 mites/plant 284 337 729 949 10 09
(1 96) (2 09) (2 88) (3 24) (3 33)
24 miutes/plant 613 656 7 64 9 56 28 26
2 67) 2175 (2 94) (3 25) (5 41)
50 mites/plant 6 95 1022 12 76 15 48 43 89
(2 85) ( 35 B7D 4 06) (6 70)
100 mutes/plant 662 10 70 15 16 81 42 16
2 76) (3 40) (4 00) 4 22) 6 57)
Control 023 014 146 220 044
(Monocrotophos (111) 107 (157 179 (122)
sprayed at 0 05%)
CD 0 456 0 545 0 867 0 905 1116

Figures within parentheses are adjusted means
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infested with 100 mutes per plant as indicated by the damae grade index (3 88) followed by
plants released with 50 mites (3 79) 24 mutes (2 88) and 10 mutes (231) All the

treatments were significantly different

44223 Effect of different populations levels of Polyphagotarsonemus latus on the

yield of chillx

The data on yield 1n terms of weight of fruits are presented 1n Table 29 The
results showed that the yield was significantly reduced 1n plants infested with 50 and
100 mutes per plant The weight of fruits recorded from these plants were on par (61 5 and
60 5 g per plant) The weight of fruits recorded from plants infested with 24 mates per
plant was significantly lessor (112 5 g per plant) than that from uninfested plants (152 5
g per plant) Weight of fruits obtained from plants treated with 10 mutes per plant (121 25g

per plant) was on par with the yield from control plants

44224 Population build up

The data related on the mean population count of P latus released on chilli
plants at different levels six weeks after planting are presented in Table 30 Mite
population was signmificantly different in the various treatments All treatments recorded a
population significantly higher than n contro] Plants infested with 50 and 100 mutes per
plant were not significantly different i population build up and the population counts were
sigmificantly higher (3 93 and 3 97) than 1n plants infested with 10 and 24 mutes per plant
(140 and 2 17) Population build up 1n plants treated with 24 mutes per plants was also

significantly higher than 1n plants infested w th 10 mites



Table 29 Damage grade indices in leaves and mean weight of fruits per chilli plant
at different population levels of Polyphagotarsonemus latus

releaasaed six weeks after planting

Mean number of mritas/leaf
Waaks after raelease

Treatments

10 maites/plant 1 00

(1 41)
24 mites/plant 123
(1 49)
50 mites/plant 2 24
(1 80)
100 mates/plant 2 00
{1 73)
control 0 00

{(Monoczotophos (1 00)
sprayed at0 05%)

Mean 1 22
{Weeks) (1 49)

00
41)

73
65)

74
93)

00
00)

00
00)

56
60)

Figures within parenthesaes araéx+1

3

00 5
00) (2

00 5
24) (2

74 6
40) (2

00 6
45) (2

00 0
00 (1

og 5
02) (2

values

00
45)

24
50

00
65

00
65)

00
00)

00
45)

Meoan Mean weight
{(Treatments) of fruits/
plant g
2 31 121 25
{1 82)
2 88 112 50
(1 97)
379 61 50
(2 19)
3 88 60 50
(2 21)
0 152 50
(1 00)
CD for
treatments 0 070
CD for woeks 0 041
CD for treat
ments Vs Weeks 0 090

CD for yield 35 77

141



whan roleased at different intarvals six weeks after transplanting

Mean number of mites/leaf
in each stratum

Table 30

Tra t

ment

10 mites/plant 2
(1

24 mites/plant 3
(2

50 mites/plant 6
(2

100 mites/plant 6
(2

Control 0

{(Monocrotophos {1

sprayed at 0 05%)

dean (2
3

Waok after release

1 1
(1
2 10
&)
3 0
(1
4 0
{1
S 0
(1

Figures within parantheses are y¢x+1 valuas

Top

80
95)

24
06)

51
74)

24
69)

25
12)

11
45

i9
48)

70
42)

66
29

80
34)

a8
37)

Middle

1

43
56)

42
85)

88
21)

80
19)

o8
04)

7
10

03
74)

1l6
47)

37
09)

21
10)

58
14)

Bottom

0
(1

28
13)

0z
42)

99
73)

28
81)

12
06)

43)
05

o]0]
45)

80
34)

73
78)

69
30)

54
24)

57
23)

66
29)

16
47)

25
50)

06

31)

31)

72

Cch

CD

cD

CD

CD

Moan number/leaf/plant

Weeks after raelea

2 3
0 51 0 23
(1 23) (1 71)
1 66 3 88
{1 63) {2 21)
1 B2 5 55
(1 68) {2 56)
1 82 4 48
{1 68) (2 34)
0 06 0 21
(1 44) {1 97)
(1 44) (1 97
1 07 2 88

for treatments

for Strata

for weoeks

Treatment Vs Strata

Treatment Vs Week

strata Vs week

S0

12
(3

18
(4

80
19)

40
53)

61
69)

36
40)

46
78)

78)
73

181

133

176

298

354

305

90
38)

46
21)

15
73)

51
23)

17
35)

35)
82

112

Intra plant distributicn and population build up of Polyphagotarsonemus latus

Treat
ment
mean

1 40
(1 55)

2 17
78)

3 93
22

3 97
23)
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The population of the mites recorded did not show any sigmficant difference
during the first and second week after release There was an 1ncrease in the population
build up of mites up to fourth week after release and thereafter there was a decline 1n the

population

There was significantly higher population of the mites during the third and fourth
week after release in all the treatments Maximum population of the mites were recored
durtng fourth week after release of mutes and the population recorded were 3 80 540 12 61

and 18 36 1n plants treated with 10 24 50 and 100 mutes per plant respectively

4 4225 Intraplant distribution

Results presented 1n Table 30 indicated that there was significant difference 1n
the number of mtes per leaf in the top middle and bottom strata of the plant The top strata
recorded higher population (3 45) than 1n the muddle (1 10) and the population tn the
middle strata was sigmficantly higher (1 10) than n the lower strata (1 05) In all the
treatments maximum population was recorded 1n the top strata  This was followed by the
middle strata and mimimum population was recorded 1n the bottom strata The mean
number of mutes recorded per leaf bemng 2 80 3 4 651 624 1nthe top strata 143 242
3 88 3 80 n the middle strata and 028 102 199 228 in the bottom strata of plants

treated with 10 24 50 and 100 mutes per plant respectively



DISCUSSION
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5. DISCUSSION

The survey on phytophagous mites and their predators associated with vegetable
medicinal and ornamental plants in the five centres selected m Thiruvananthapuram District
Kerala during the premonsoon monsoon and postmonsoon seasons of 1992 and 1993 revealed
the existence of phytophagous and predatory mutes belonging to six families each The families
under the former group were Tetranychidae  Tenuipalpidae Tarsonemidae Eriophyidae
Galummdae and Orbatidae while those m the latter group were Ascidae Bdellidae
Cheyletidae Cunaxidae Stigmaeidae and Phytosenda= (Tables 1 and 5) A few of the mnsect
predators belongmg to the orders Coleoptera Hemuptera and Thysanoptera were also observed
The tetranychids tenurpalpids and tarsonemids were the most widespread i the phytophagous
group and most of the important species under these families were commonly found 1n all the

three groups of plants (Tables 2 3 and 4)

The survey further helped to identify eighteen new host plants of the phytophagous
mite species which are new reports They are Tetranychus cinnabarinus on
Adhatoda beddomer and Adhatoda vasica Tetranychus luder: on Hibiscus abelmoschus
Livinstona chinensis Rauvolfia serpentina and Oxalis corniculata
Schizotetranychus hindustanicus on  Azadirachta indica Brevipalpus phoemicts  on
A beddomer  Clerodendrum serratum Gymnema sylvestre Strobilanthes ciliates and
Withama somnifera  Raorella indica on Thunbergia alata Polyphagotarsonemus latus on
Gmelina arborea Luffa acutangula Trichopus zeylanicus and Vitex negundo and ortbatid mutes

on Anthuriuum andreanum
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T cwnnabarinus T ludemt and T neocaledonicus of the family Tetranychidae and
P latus of the family Tarsonemidae were found to be the important mite pests of vegetables
in the District (Table 2)  The same species were reported as important mite pests of
vegetible crops 1n the other parts of the country also (Kareem er al 1977 Awate e al
1981 Malietal 1983 Msharasundaram 1986 Beeviand Natarajan 1991) The tenuipalpid

mite Brewvipalpus phoenicis was observed only 1n brinjal

T cinnabarinus T ludemi T neocaledonicus and other species of Tetranychus
were the most widespread phytophagous mites observed 1n the survey on medicinal plants
(Table 3) The tenupalpid B phoenicis the tarsonemud P larus and a few other species
under the genera Brevipalpus and Ta: sonerus were next 1n importance The tenuipalpids were
found 1n more number of host plants among the medicinal plants (Fig 1) The eriophyids
Acerta pongamiae and other Aceiia species were also observed in the medicinal plants
Research reports on phytophagous mites associated with medicinal plants are few 1in India  The
reports on the occurrence of Eutetranychus orientalis on Rauvolfia serpentina (Lal and
Mukbaryt 1977b) Aceria acanthe on Kydia calycina and A pongarmiae on Pongania pinnata
(Sheela and Haq 1982) and Aculus octinumae anunder surface leaf vagrant on Ocimum sp
(Mohanasundaram 1991) were some of those already reported which were not observed i the

present survey

As 1n the vegetable and medicinal plants the dominant species infesting ornamentals
in the District were T cinnabarinus T ludemi T neocaledonicus and other species under the
genus Tetranychus of the tamily Tettanychidae and P larus of the family Tarsonemidae The

tenuipalpids were also found to be equally important as the other two families as pests of



Fig 1 Infestation by different groups of phytophagous mites in
vegetables ornamentals and medicinal plants
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ornamentals and had a wider host range than tarsonemids B phoenicts Raoiella indica and
Tenpalpus pacificus were the important tenuipalpid species observed on ornamentals 1 the

district (Table 4 and Fig 1)

One 1mportant obselvation 1n the survey was the widespread presence of T pacificus
onorchids Tlus false spider mute was obsei1ved to occur on orchids 1n India for the first time
This nute infested different orchid genera viz Arachmis Aranda Dendrobium and Vanda
while B phoemicts was recorded only on Dendrobuwsm The conditions prevailing 1n the state
presumably 1s not only favourable for the growth of orchids but for their mite pests also
Though Charanasri et al (1989) had reported five species of mites infesting orchuds only the

above mentioned two were collected from orchids 1n Thiruvananthapuram district

Jeppsoneta(1975)reported the same species as an important pest of orchids in the USA
Oligonychus biharens:s and O mangiferus reported as important tetranychid pests of many
ornamentals (Sadana and Chabra 1974 Majumder and Bhuiya 1995) were not observed m

the survey

Another important observation 1n the suivey was the occurrence of ortbatid mites n the
candles of anthurrum Though oribatids are primarily soil mnhabitants phytophagous forms
have been reported (Ramani and Haq 1987)  Though the population counts of these mites
were observed to be very low with extensive cultivation of the crop the chances of these mites

becoming their serious pests cannot be ruled out
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Natural enemues of phytophagous mites have received increasing attention because of
their potential to reduce their prey populations considerably Hence 1dentification of predator
complex of phytophagous mutes 1ssociated with vegetables medicinal plants and ornamentals
was 1ncluded as an important component of the survey (Table 5) Species belonging to the
famuly Phytosendae were found to be the most ubiquitous in the survey and 1n this family the
spectes of the genus Anblyseius were the most widespread  Many authors have reported the
abundance of the family Phytosendae 1n general and the genus Amblysewus n particular as

predatory on phytophagous nutes (Elbadry er al 1968 Singh etal 1989 Sathiamma 1991)

Among 1nsect predators of phytophagous mites Stethorus sp belonging to the
coleopteran family Coccinellidae was found to be the most important This predatory insect
was found feeding on T neocaledomicus T cinnabarinus T ludem: and P latus  Two
unidentified species one each under Hemiptera and Thysanoptera were also found 1 the

colonies of P latus \nd T 1eocalcdonicus

One important aspect of the survey was to study the nature and symptoms of damage
caused by plant feeding mutes on different host plants Accordingly 1t was done with special
emphsis on ornimental and medicina! plants  The nature and symptoms of damage were

studied and described 1n detail mn item 4 1 5 under Results

The nature and symptoms of damage of T’ cinnabarinus on Adhathoda (Plate X) and
T neocaledonicus and T luden on Rosa were described under subtitles4 1511 41512
and 4 1 51 3 in the chapter Results The infestation of T cinnabarinus 1n Adathoda has

been 1ecorded for the fust tme 11d he ce it s 1 1ew 1eport On all the hosts the mtial
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symptoms were white speckligs wh ch gradually coilesced and spiead to all parts of leaves

In case of severe infestation the leaves withered dried and fell off prematurely

The different types of dimages cncountered by the feeding of tetranychid mites were
speckling yellowing of leaves due to loss of chlorophyll bronzing and necrosis The loss
of leaf chlorophyll and foimation of neciotic senescent tissue are the most common events
associated with mite damige 1in plants (Tanigoshi and Davis 1978 Bellotte and Byrne
1979 Carlson et al 1979 Mothegand Seitz 1982) The loss of chlorophyll 1s the result
of oxidation induced by incieased pe oaidising conditions Loss of chlorophyll due to mite
damage has been shown to occur simultineously with the degradation of chloroplast
resuling from oxidation of chloroplast lipids (Tamgoshi and Davis 1978 Mothes and
Seitz 1982 Luthy eral 1984) Sathiamma (1991) found that the spider mites caused
significant feeding 1mjury o leaves of coconut The damage was reported to be caused by
the entry of stylets of the muites thiough the stonatn for the consumption of the cell contents
Tissues were damaged during the process and visible symptoms of injury appeared on the

leaves

The nature 1nd symptoms of damige by the tenupalpid mites T pacificus on
Dendrobium R ndica o1 T alata vl B phocnicis on difterent host plants 1re desciibed
undersubtitles4 1 521 41522and4 152 3respectively The infestation of T pacificus
on Dendrobuun was recorded for the fust time 1n India  The major symptom caused by this
mute and the other tenwipalpid B phoenicis on Dendrobuum 1s the presence of sunken spots on

the under surface of leaves where the mites weie found to rest and feed
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Larvae protonymphs deutonymphs and adults of tenuipalpids cause mjury to the plants
by prercing the chelicerae into the plant tissues and sucking the sap Continued desapping

results 1n the expression of the symptoms (Nageshchandra and ChannaBasavanna 1976)

Tenuipalpidd mites were found to cause general chlorosis of leaves and 1n
advanced stages development of necrotic lesions were al.o observed According to
Kennedy and Waterkeyn (1995) as a reaction to the attack of the tenupalpid mite
Brevipalpus phoericis  the protoplasm of the punctured cells become coagulated and the
phenolic compounds accumulated 1n the cells  Significant reduction in chloroplast was also

reported

The nature and symptoms of damage of the tarsonemud mite P latus on chill

bittergourd ridgegourd and Tagetes erecta are described under the subtitle number 4 1 53 1

P latus has been reported on chilli causing Murda disease (Kulkarm ez el 1922)
Feeding of the mite m chill produced slight crinkling 1n leaves 1n the early stages of attack
Later the leaves curled downwards and became narrow Rawvi et 2 Puttaswamy (1995)
observed that the tarsonemid mite P latus feeding on the undersurface of chilli leaves caused
downward curling of the leaves  They further reported that there was reduction 1n the

thickness and size of leaves and the number of starch grams due to the feeding of the mites

The symptoms produced by eriophyid mites on some medicinal plants and ornamentals

are described under the subtitle number4 154 1and4 1542
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Durmg the survey conducted eriophyid mites were observed to produce bead galls
pouch galls and erineum 1n the infested plants Jeppson.(1975) stated that galls were spectal
sites where the mutes develop and which provides food and shelter He further reported
that the leaf galls mnde by these nutes rem ined localized But erineum producing factors
remain usually sprend lateinlly on lenf suiface Sheela and Haq (1992) found that the
feeding activity of the erlophyid mute Accria xeromphisi produced small round galls on
Randia spinosa n northein Kerala Similar galls were found in R sptnosa 1in the present

survey also

In addition to identification of 11utes nd their host plants 1t 15 equally 1mportant to
understand the distribution and abundance of ditferent species of mites on different host plants
in different seasons Accordingly the mean percentage of mute infested leaves and the mean

population counts were also assessed m the survey (Tables 6 7 and 8)

On vegetables (Table 6a and 6b) T ludcn was observed on bhindi and vegetable
cowpea and T neocaledomicus on pumpkin mornnga and brijjal The population count
indicated that both the species are capable to cause serious damage to these crops
T cinnabarinus was found on amaranthus m good numbers The tarsonemid P latus even
though observed on chilli bittergourd 11dregourd and pumpkin was the most serious on chith
followed by bittergourd and ridgegourd i damage potential and 1in pumpkin the mite was
scarce One remarkable observation was that in chilli the mite appeared 1vory white while in
pumpkim 1t was black 1n colous (Plate II) Jeppson (1975) had stated that the adult female of

P latus was 11ch amber o1 dukaieen the colour depunding on the host and food supply
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The tetranychuds T cinmnabarinus and T luden: are considered to be the principal mite
pests of vegetables mn South India (Puttaswamy and ChannaBasavanna 1981) and the latter s
the most commonly encountered tetranychid occuring i India (Mallik and
ChannaBasavanna 1983) According to Goldsmidh (1962) I’ neocaledonicus was a severe
pest of vegetables all over the world P latus the broad mite 1s a potential pest of many
vegetables fruits ornamentals and weed plants throughout India (ChannaBasavanna and
Puttarudriah 1959 Dhooria and Bindra 1977) The mite 1s one of the most destructive pests
of chilli and 1s considered to be the root cause for Murda disease 1n chilli due to leaf curling
(Sanap and Nawale 1986) The findings in the survey on vegetables generally support the

above reports

The data on the survey on vegetables in the Agricultural College Farm Vellayam
(Table 6a) revealed that the mean percentage of mite infested leaves were 1n general more 1
the premonsoon seasons In both the years 1992 and 1993 The mean percentage of mite
infested leaves give information only on the distribution of the mites on leaves It gives no
idea on the intensity of infestation for which the mean population counts per leaf has to be
considered The mean population count (Table 6a and Fig 2) also showed that the population
was more n the premonsoon season than in the monsoon and the postmonsoon seasons This
was true for both the years 1992 and 1993 The percentage of mite infested leaves and the
mean population counts between the monsoon and the postmonsoon seasons did not show much

variation

In the District Agricultural Farm Perirgammala which was the other centre for the

survey on vegetables the reduction mn the percentage of mite infested leaves and the mean



Fig 2 Infestation by tetranychid mites in vegetables at the
Agricultural College farm , Vellayani 1n 1993
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population counts was mote pronounced in the monsoon season as compared to the other two

seasons No such clear cut d stinction was evident when the data on the monsoon season and

postmonsoon season wete C()ll'lp'llt.d

The survey on medic nil pl nts wis coducted 1n four centres viz Agricultural College
Farm Vellayani TBG&RI  Piode  Ayur edic Research Centre Poojappura and
Untversity Centre Kariavattom The important species identified on medicinal plants were
T cnnabarinus T neocalcdomcus T ludent B phoemcis P latus and other species under

the genus Tetranychus

T cinnabarinus was found to intest two species of Adhatoda Adhatoda beddomer and
A vasica and was distributed n all the centres surveyed except TBG&RI Palode T ludemn
was found to wnfest Rauvolfia s¢ pciina TLailier the occurrence of the tetranychid
mite Ewtetranychus o teuclhi wi 1cpotted on R se pentina (Ial  and Mukharp
1987?) Besides mfesting R s¢ penntne T ludem also infested Hibiscus abelmoschus and
Oxahs cormculata T ncocalcdonic s was found to mfest only one species of medicinal plant

viz Sida rhombifolia

Mites of the genus Bic ipcipu  vas widespread among medicinal plants The
polyphigous species B phocucs v s | nd to nfest Alpurua galanga Gymnema sylvestre
Ocunum sanctum  Solanum indicum St obilanthes cihiates and Withania somnifera and was

found 1n all the seasons surveyed the mfestation being the highest during the postmoonson

Se1son
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Two tarsonemid ils vz P hphagotarsonemus latus and Tarsonemus sp were
identified from medicinnl pl s P la the polyphagous mite was found to coexist with
Taisonemus sp mA bedd ¢ P lat ¢y was also found to infest Desmodium gangeticum
Gmelina arborea Santall n album Viten regundo and Trichopus zeylamicus besides

A beddomet

Two species of el phyid mites vere found to be associated with medicinal plants
Aceria sp was found toc t e be d gills m the leaves of Randia spinosa (Plate XII) and
was located at Vellayan1 while anothe: species under the genus Aceria was found associated

with Elaeocarpus serratus

The mean percent ¢ of 1te ~fested leaves and the mean population counts in
medicinil plants showed the same tren! s in vegetables 1 all the centres je the monsoon
season showing the lowest v | es (Fig 5) Inthe TBG&RI Palode no mite could be observed

durmg this season

The survey on phyt |1 1go s mites assoclated with ornamental plants were conducted
in the Agricultural College Vellay ni the District Agricultwal Farm Peringammala and the
TBG&RI Palode (Table 8 8baid 8c) T luden: among the tetranychids and B phoenicts
among the tenuipalpids weie the most w despread species found 1n the ornamental plants 1n the

district

Roses were found | ¢ intested by7luden: and T neocaledomcus Puttaswamy and

)
ChannaBasavanna, had s led that prese e of both the species n a plant was rare  In the



Fig 3 Infestation of phytophagous mites in medicinal plants at the

Agnicultural College farm Vellayani in 1993
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detailed studies undertaken in the Ilaboratory the same authors found that irrespective
of the period of mmfestation the population multiplication was sigmficantly higher 1n
T ludem as compared to T neocaledonicus and T ludem spread to all the leaves 1n a plant
when present alone or together with the other one In the present survey also T luden: was
found m hugher population density as compared to T neocaledoricus In Kerala the mcidence
of T neocaledonicus 1 rose was reported by Nair et al (1990) T luden: was also
found to infest heavily the chmese fan palm Livinstona chinensis The eriophyid mute
Aceria jasnum  Channabasavanna which was reported to cause felt like growth on leaves
of jasmine in Tamul Nadu (Vyayaraghavan et al  1992) was not encountered 1n the survey

The species observed on jasmine was T' neocaledomcus

When the seasons were compared the mean percentage of mute infested leaves and
mean population counts m ornamentals were the least 1n the monsoon season as compared to
the premonsoon and postmonsoon seasons In the Agricultural College Farm Vellayani m
most of the plants the mite population was absent or neglegible during the monsoon season
When the premonsoon and postmonsoon seasons were compared the values of mite infested
leaves and population counts did not show much variation However 1 the District
Agricultural Farm Permgammla and TBG&RI Palode 1mfested leaves and population counts

were very low not only 1n the monsoon season but 1n the postmonsoon season also

Seasonal fluctuation n the population of mutes were studied by many workers who have
found that the mite damage was more during the summer months (Sadana and Kanta 1971
Bhumnavar and Singh 1986 Mohanasundarain and Karuppuchamy 1987 Sivakumar and

Marimuthu 1987)
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During the monsoon st son vhich lasted from the fist week of June to the first week
November m Kerala the leavy downpour washed the mites away from their host plants
and the elimimation of mites would be 1w irly tctal 1n most of the cases During the post
monsoon season the populiton slowl started to multiply and reached the maximum

duiig the premonsoon moitls

Population dynamics of Acar1 v s studied by many workers Evans er al (1961)
stated that the seasonal fluctuation ws p1o ninant i Prostigmata while 1t was not so prominent
in Mesostigmata and Astigm tistley o e found 1n small numbers The phytophagous mites
being prostigmatids multiply 1d eacl high population levels in the post and premonsoon
seasons 1€ from Novembel to M1y n Kkerala  The varintion in the population counts of
phytophagous m1te‘s between the p emonsoon season on the one hand and the monsoon and
postmonsoon seasons on the other ¢cin be explamed as discussed earlier by the practical
elimmation of phytophirous nites by (he splashing rain water during the monsoon season
The tetranychids tenuipalpids and t sonemids which constituted the major chunk of

phytophagous mute fauna we e external leedeis on leaf surfaces and were likely to be washed

away by the ram water

The role of pied tois o the | pulat on 1egulation of phytophagous mites 1s well
established (Singh and Riy 1977 I1u  ppa and Kulkarni 1988 Gupta and Gupti 1992
Karuppuchamy ef al 1994) Two 1 1 hypotheses have been put forward concerning out
breaks of phytophagous mites One 1stl t the cultural methods result in more nutrition to the
host plants which promotes increased tecundity (Chaboussou 1960 Storms 197%1) The

second hypothesis 1s that mnode n n cctic des reduce natural enemies drastically causing
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mute ouf breaks and giving pest status to previously mnnocuous species (Huffaker ef al 1970

Mc Murtry et al 1970) The later hypothesis seems to be more acceptable to many scientists
(Van de Vrie 1970 Mc Murtry 1982 Knshnamoorthy and Mam 1989) emphasising the
mmportance of natural enemeles in the suppression of mute out breaks Hence any study on the
distribution and sbundance of phytophagous mites has to be accompanied by a related study on
their predators as well Mites and to a lesser extent sects were found to be the important

predators of phytophagous mutes (Table 5)

Phytosends were found to be the most widespread predatory fauna 1n the vegetables
ornamentals and medicinal plants surveyed Two species of predatory mites under the genus
Amblyseius were observed The species were A multidentatus from the colonies of
T neocaledonicus on pumpkin and Schizotetranychus hindustanicus on neem These two
spectes were found to feed on eggs and the nymphs of the prey mites The predator appeared
red coloured after the meal due to the intake of body contents of the prey mutes  Mites of the
family Phytosendae were reported as the most effective predators of plant feeding mites
(Huffaker er al 1970 Mc Murtryetal 1984 Pickett and Gulstrap 1986) The potential of
Typhlodromips tetranychivorus 1n the population build up of the red palm mite
Raotella indica was reported by Jagadish and Nageshchandra (1982) From the coconut
palm foliage Sathiamma (1991) recorded { paraaenialis froh the eoeonut palm fohage
which checked the population of T Iudemt The predatory fauna which Grewal (1992)
identified m brinjal were A finalandicus and A multidentatus Mallik (1981) 1dentified
A tetranychivorus and A longispinosus as efficient predators of T Iudent on bhind1 Gupta

and Gupta (1992) has listed 18 species of phytosend predators from India



Next to Phytosetidae mutes belonging to the family Cunaxidae (Plate IV) were found
to be the major predatory acarme fauna in the survey These quick moving reddish mites were
found 1n the colomes of I luden: and T neocal°domcus Cunaxa setirostris (Hermann) was
reported to be an important predator of cosmcpolitan nature and were found to feed on all

stages of Oligonychus mangiferus (Gupta 1989)

In the present investigations Agistemus sp belonging to the family Stigmaeidae
(Plate IX) was found associated with B phoenicis on Gymnema sylvestre Tseng (1982)
reported twenty five species of Agistemus from Taiwan Agistemus spp were reported as
potential predators of phytophagous mutes on different crops m India also  Agistemus sp was
associated with Eutetranychus orientalis (Sadana and Kanta 1971) and O mangiferus (Sadana

and Chabra 1974)

Predatory mutes belonging to the family Bdelloidae were found m association with
P latus on T zeylamicus Gupta (1989) stated that only two species of Bdelloidae were
found to feed on phytophagous mites and both the species were scarce in the field He
further stated that mites of the family Ascidae were found abundantly tn the colomes of
S andropogon and could be of some value m biological control In the present studies

mutes of the family Ascidae were observed 1n association with T’ luden:t on bhindi

Besides the acarine predators identified coccinellild grubs of the genus Stethorus was
found to be of importance 1 suppressing tetranychid and tarsonemud populations 11 the
field The colour of this predator was also found to change followmng a meal These predators
were usually encountered when the prey population was relatively high unlike the acarine

predators which were distributed m all the seasons even at low prey population densities
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Pillai and Palamswamy (1983) identified S indicus from the colomes of tetranychid
mites 1n cassava Predatory thrips were also encountered m the field 1n the colonies of

T neocaledonicrus

The mean population counts of phytophagous mutes and their predators and the predator
prey rati0 1n vegetables for the premonsoon monsoon and postmonsoon seasons of 1992 and
1993 1n the Agricultural College Farm Vellayam and the District Agricultural Farm
Permgammala are given m Table 9a In both the entres and in both the years the population
of phytophagous mutes and their predators were absent or negligible 1n the monsoon and
postmonsoon seasons 1t most of the crops surveyed However 1 the premonsoon season most
of the crops harboured both phytophagous mites and their predators Similar trend was
observed in medicinal plants in the t~o centres (Table 9b) and m ornamental plants in the
Agricultural College Vellayamt (Table 9c) The premonsoon and postmonsoon counts of
phytophagous mites and their predators 1n medicir al plants 1n the Ayurvedic Research Centre
Poojappura TBG&RI Palode and the University Centre Kariavattom were similar eventhough
the predator counts were lower in the postmonsoon season as compared to that in the
premonsoon season With regard to distribution and abundance the phytosends were found
to be the most dominant group predatory on phytophagous mites of vegetables ornamentals
and medicmal plants of the district ‘The coccimellids predator Stethorus sp and the predatory

mite cunaxid were also found to be of importance to a lesser extent

The field survey carried out 1n 1992 and 1993 in the selected centres yielded data on
the distribution and abundance of phytophagous mites associated with vegetables medicinal

plants and ornamentals plants 1n the district in different seasons It was found essential to

3
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corioborate the data w th those gen od mm stwsticilly designed feld experiment
Accordingly a replicated t eld tuial on cgetables was lud out n the farm attached to the

College of Agriculture Velllyan m 1993 The trials on medicinal plants and ornamentals

were conducted using the existing plants 1n the farm

The replicated field experimew with five treatments (bhindi chillt pumpkin
snakegourd and vegetable cowpea) was | | out i the premonsoon monsoon and postmonsoon
seasons and the populat on counts we e 1ecorded at fortughtly intervals (Table 10) The
infestation of T ludent on bhind1 ~rom 1wnced by the third fortnight after planting 1n the
premonsoon crop which 1s the eaul est sccutience of the mute while 1n the ciops planted
during May and Sepltenber the nuide ce commenced only on the fourth and hfth
fortmights after plantine (Fig 4) In vegetible cowpea T Iudcnmt appeared only at a later
stage 1e during the fowmth fortmght after plintmg  The infestation of P latus on chulli started
during the second fortmeght of February =~ There was appreciable increase in the population
of the mutes during the second fortnicht after which the population declined (Fig 5) In
general infestation con menced by the iwddle g owth stage of the plants (three to four
tortnights after plaiting) Ite which the ¢ wis 1 gradual increase of population for nearly two
fortmghts The mtial a1xd peak populati )If were {ower In the monsoon season as compared to

the other two seasons

O sigutc 1 observ to s that s nkegourd w s free of mite pests in the
replicated field trials as v ell 15 1n the  vey conducted 1n the district during darmg 1992
ind 1993  The 1bsence of mte 1lest ¢ n obs 1ved 11 snakegouid 1n the survey and in the

field expetrments needs confiiiatior  d the reasons for the Inck of mutes require further



Fig 4 Population build up of of Tetranychus luden: on
bhind: and vegetable cowpea in the field trial
conducted at the Agricultural College Vellayan:
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detailed 1nvestigations With regard t¢ | umpkin the ciops planted during December and
May were free of mute 1ttack  but the 11¢ dence of a  black tarsonemid mite (Plate IT)
identified as P latus was recorded 1n the crop planted during the second fortmight of
September  The population of the tarsonemid appeared during the third week after
planting which gradually increased and 1eiwched peak population level during the next
tortmight (Fig, 5) Intle survey cond cied during 1992 ind 1993 punpkin was {ound to
be highly susceptible to ittack of the ¢ a1ychid mite 7T neoca{fiomcus where as 1n the

1eplicated field trial pumpkin was fo nd to be free of tetranychid mites

Puttaswamy and ChannaBasavinnt (1980a) found that mute populations were
present 1n vegetable ciops th oughout tl ¢ yer Th populition built up from April and reached
peak levels during May July and lce me low fron August to February According to
Sathitamma (1991) T It /c u was prese  on coconut foliage i Kerala during all months of
the year except June Maximum populition was reported to occur during January and

Febiuary

The population of phytophagous ites were regulated to a certain extent by weather
factors  However mn the present studic the coireltion studies d d not 1eveal any consistant
results 1n this regard The population counts of the tetranyctud mite T luden: on bhundi and
vegetable cowpea showed no sigmficiit ¢ 1 elition with weather parameters where as that of
P latus onchillihad sien ficiipos tve o el ton witl max wm and minimum temperatures
and negative correlition w tt hunudity 1 1amfall In contrast to this population counts of
P latus 1n pumpkin sho ved co 1elatio  vith wenther paiameters quite opposite to those
chillies  In pumpkii the cotrelit on w s wgtive with maxi num and minnmum temperatute

and positive with rainfall ad hurmdity (1 ble 11)



Fig 5 Population build up of Polyphagotarsonemus latus

in chilh and pumpkan in the field trial conducted at
Agricultural College Vellayan:

Pre monsoon crop (planted during January 1993 ) T
35
g A
g
g 25
g 2
% )y
1
g 1%
E
[
c
g 05
= u/
0w —— —— = |
1 2 3 4 5 6
Fortn ghts after plant ng
Monsoon crop ( pilanted during May 1993 )
35
13 3
& 25
£
5. 2
b
® @
g
] 15 /
=
€ 1
[=~4
5 /
2 05
) S, T n//:———ﬁ
1 2 3 4 5 6
Fortn ghts after plant ng
Post monsoon crop ( planted during October 1993)
35
g 3
w
2 25
E [ b
5o 2 /
é 2 45 /
3 n /
g 1
% /
g o5 u
ok u/o\v//( K,
2 3 4 5 6
Fortn ghts after plant ng
| —e—Chl ® Pumpkin




161

Pillai and Palanisw my (1985) | ned that 1aintall wis the most important limiting
factor for population out break of | der nutes According to Pillu and Jolly (1986) a
temperature of 28 33 C and low humidity of 45 50 per cent were favourable for spider mites
on mulberry Sathiamma (1991) obser ed that fluctuation 1n spider mite population was
closely associated with weather paramete s and that maximum population of T luden: occurred
when the temperature wnd 1elative h wdity 1nged from 33 34 C and 87 89 per cent
respectively Studies conducted by De  (1992) revealed significant positive correlation

between minimum temperature and popul wion growth of tetranychid mites 1n bhindi

It may look stran_¢ that the populwion of P latus on pumpkm showed correlation with
we ther factors just the opposite to thit 1 chilli  There wis intestation of P latus on pumpkin
only during the post monsoon season nd the mite was totally absent during the other two
seasons and this may be the reason for this type of coirelation of P latus on pumpkin
Moreover population development of mitcs 1s dependent on many factors of which weather 1s
only one Presence of natural enemes | 1ochemical and biophiysical characters and nutritional
status of the host plants ue othe 11pntant fictors It may also be remembered that
generalisations cannot be made mdiscrin  ately for any group because there are remarkable

exceptions which must be recogmised

Population fluctuiton of 7T inabarinus on Adhatoda beddomer and A vasica
T ludem onRosasp R owcllatidica | alataand T pacificus on Dendrobuum sp were
studied by recording pop | tioncouts | itmghtly mtervals tiom January to December 1994

in the existing plants m tle fum (Table 13)
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Maximum populatior of T cinnabarinus was observed in January in 4 beddomer and
m March in A va<ica The population decreased to the lowest levels n June July and

August Thereafter 1t started to neiense (Fig 6)

T ludenionrose 11 11dlica 00T alata peaked thewr population in March and then
they started to decreise 11 ¢ ched the lowest levcle 1n the period between June and August

After August the populat 015t 1ted to inciease until they reached the peak m March (Fig 6)

The population ot / ;acfcu 1 Dendrobium sp started with 93 1n January and
reached a peak level of 808 in Feb uary Thereafter 1t decreased gradually and became nil 1n

the months of September  d October (11g 6)

With 1egard to [/ wbart  onA beddomet and A vasica T luden on Rosa
R mdicaonT alatad i | cif ¢ s 01 Dendrobium high populations were observed during
the period from Febtuny t Apul Dt ing the peniod of July and August the populations
wete at the mimmum levels These obse vations corroborate with the earlier observations that
the monsoon period 1s the le st favourabic period for population growth of these mites and the

premonsoon periods the s t favourablc

Populationof 7 ¢ /¢ rusor | beddomei showed significant positive correlation
with mimimum temperatuic  nd negative correlation with ranfall indicating high population
n the premonsoon period  w! en the mimimum temperatures 1s high and/populationfiow i the
monsoon pertod when tlc  nf Il sh h Withiegara to T [uden: on Rosa significant

positive correlation with 1 x nu1 temy) ciatuie wis obseived T pacificus on Dendrobium



Fig 6 Population fluctuation of phytophagous mites in ornamentals and medicinal plants
at Agricultural College farm Vellayani in 1994
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and R indicaonT alata showed positi ¢ corelation with maximum temperature and negative

cortelation with miumun tenpet tu ¢ | n dity and rainfall

In general populat on development of phytophagous mites 1n vegetables medicinal
plants and ornamentals w s found to be positively correlated with maximum temperature and
negatively correlated witl humudity except in the case of P latus m pumpkin which was
discussed eatlier 1t has Ic 1g been1cp  cd tf at mite outbrenks took place when temperature
was high and humudity low (Ewing 1914) The problem of water conservation under these
conditions 11 such small amimals as mites has been dealt with differently by different scientists
It was postulated that the favourable effect of lower relative hurmidity on reproductive rate was
the result of increased feeding on plant | qu ds brought nbout by lugher water loss through
cuticular evaporation (Boudieaux 1955) However this explanation was contradicted by
Mc Enroe (19611) by derionstiating thit clatively little water loss occurred through cuticular

evaporation and that water loss could be controlled by regulating the spiracular openings

The problem of viter conse v ton in mites 1s met through a combination of
adaptations The cuticle  1el tively v ler proof (Gibbs a d Morrison 1935 Mc Enroe
1961a) and the diet 1s iquid  T'urthe v te1 conservation 1s attected through the production
of guanine which 1s the n tio_enous excictoly mateinl as in other arachnids Guanine 1s water
insoluble and hence wateiloss on excict 1 1s reduced considerably (Mc Enroe 1961b) It
seems that higher maxm 1 tempeatu ¢ 1wl lower relative humudity and lack of ramns i the
premonsoon seison ‘e de ily suitcd | population out bieaks of phytophagous mites in

Kerala
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Depending on the host plants the developmental period and adult longevity of mites

were found to vary considerably (Dhooria and Prem Sagar 1989) For evolving effective and

timely management measures 1t 1s essential to bave a proper understanding of the biology of

the pest species on different host plants Hence 1t was found worthwhile to study the brology
and biometrics of mportant phytophagous mites on selected medicinat and ornamental plants

The biology of the mites on vegetables have already been worked out by several
authors under different environmental conditions and on different host plants (Puttaswamy and
Channa Basavanna 1979 1980b Gupta ez a/ 1982 Mallik and Channa Basavanna 1983)

Accordingly the biology and biometrics of T cinnabarinus on A vasica T ludemt and

T neocaledomicus on Rosa sp R ndica on T alata and T pacificus on Dendrobium

were studied 1n detail during November and March

The results of the study are given under the sub title number 4 3 and 1n tables 15 to 21
As the other tetranychid mites T cinnabarinus completed its life cycle on A vasice mn five
stages 1¢ egg larva protonymph deutonymph adult and with the usual intervening
quiescent stages (Table 15) The female of T cinnabarinus has completed its development
in 14 5 days during November and 12 85 days 1n March while the male completed its
development slightly earlier during March (12 4 days) and in November 1t took a few hours
more compared to female (14 54 days) Biology of T cinnabarinus was worked out by Pilla
and Palaniswamy (1985) Nanda Gopal and Gedia (1995) Dhooria and Premsagar (1989)
studied the biology of the mite on four species of Japanese mint Mentha arvensis M peperita
M spicataand M citrata and found the developmental period varying m the four species The
adult longevity on the four species were found to be 873 9 00 8 67 and 12 00 days
respectively In the present studies the adult longevity of the mite on 4 vasica was found to

be 7 4 and 14 2 dyas for the male and the female respectively 1n November

1
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The developmental period of T luden: on rose for both male and female were shightly

longer durig November (12 26 and 13 38 days) compared to March (11 9 and 12 28 days)
This may be due to the hugher mean temperature 1n March than 1n November The imcubation
period as well as the duration of the various stages of mutes 1s a linear function of temperature
within limits (English and Turmpseed 1941) During both the periods the males were
found to emerge earlier Puttaswamy and ChannaBasavanna (1979a) also observed
that males of T [uden: on french bean completed their development earlier than females
and the total developmental period was shorter at 35¢C than at lower temperature  He stated
that developmental period from egg to adult was affected by temperature and the
relative humudity played only a rmunor part The present studies revealed that T luden: laid
on an average 38 5 eggs per female during November and 39 2 eggs per female during
March and the mean oviposition periods being 8 6 and 8 during November and March
respectively Howevever when reared on coconut the mite laid only a mean number 13
eggs/female (Sathramma 1991) This shows that coconut 1s a poorer host than rose The
description given for T Iuden: by Mallik (1981) was that the protonymphs and deutonymphs
had Light green colour which darkened with age In the present studies it was observed that the
protonymphs and deutonymphs had dark meroomsh 1diosomaland golden brownish grathosomal
region  Thus description seems to be more n confirmity with that furnished by Jeppson et al

(1975)

The total developmental period of T’ neocaledonicus on rose was found to be longer
than T ludem: on the same host This shorter developmental period helped T ludem to
complete 1ts life cycle faster than T cinnabarinus and that may be one of the reasons for the
numerical dominance of the former over the latter when both the species were seen together

1 rose plants
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While studying the biology of the tetranychid mites one interesting observation was

that the males continuously attended the quiescent female deutonymphs. This type of
tetranychid behaviour like hovering over pheric females, guarding females against other
males and mating aucmpts with tcliochrysalis were presumed to be controlled by

- pheromones (Cone ef al., 1971).

_The false spider mite R. indica. us lhe tetranychids, passed through four stages viz.,
egg, larva, protonymph and deutonymph before reaching adulthood. The days taken
to attain maturity when reared on 7. afara was found to be 19.2'and 17.95.for the male and
18.83 and 17.20 for the femdle in November and March respectively. The biology of
R. mcfarlanaei, a related species occurring on Syzygium jambolanum studied by Sobha and
Haq (1995) revealed that the mite completed its development in about 16 days at a temperature
of 27 + 1° C. The oviposition period of R. indicia on the host plant was around seven days
and the average number of eggs per female only around nine. These figures indicate that the

pest would under normal condition may not cause serious damage to the host plant.

T. pacificus passed through four stages ie. egg, larva, protonymph and deutonymph
before reaching adulthood. The mite when reared on orchid, Dendrobium, had a total
developmental period of 24.83 days before reaching adulthood and the female adults lived for
27.50 days. As the mite on orghids was a new report in India and as the orchids are gaining

great importance detailed investigations have to be carried out on this mite pest.

B. phoenicis was observed 1o be a polyphagous pest attacking a variety of

medicinal and ornamenta! plants surveyed. This polyphagous nature was found to be of
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advantage to the mute as 1t could develop sumultaneously on a number of crops within an
ecosystem and develop continuously by exploiting the different food sources available

When reared on different host plants viz Caladium sp Marantasp Tube rose P tuberosa

Dendrobium Orchid and Ocimum sp the developmental period showed no significant
variation (Table 20) However P tube rosa was found to be preferred for oviposition and
significant differences in the number of eggs laid were observed (Table 21) Oviposition
1s not a forturtous act It involves a series of behavioural changes influenced by the host
plants The biochemical and biophysical characters of P tuberosa may be more suitable for

the mute species for oviposition

As bhind1 and chill1 were two of the important vegetables grown mn the state andaboth
were susceptible to sertous mute attack 1t was considered worth while to take up crop loss
studies 1n these vegetables The results preseited m Tables 22 25 revealed that the stage
of the crop attacked by the mites was an important criterion which determined the crop
loss When the mites (T ludent) were released at the rate of thirty nutes per plant a
fortnight after plantmg the bhindi plants could not withstand the infestation and succumbed
todeath It was also evident from the Table 23 that 1f the mute attack was at a later stage
1e 45 days after sowmng no sigmficant reduction in yeild was noticed when released at
the rate of 10 20 and 30 mutes per plant Wh le studying the effect of different levels of
T neocaledonicus on growth of french bean Phaseolus vulgaris Dhooria (1983) found that
during April May even 5 mites per young plant bearing 5 7 leaves could cause sigmficant
damage to the leaves resulting in low vitality of plants On the basis of symptom
development m bhindi due to different population levels of T cinnabarinus the same author
n 1985 stated that okra plant having 4 5 leaves per plant could tolerate 100 mutes per plant

without any adverse effect on growth during May June



The damage grade indices on a 0 12 scale recorded from the leaves of bhindi plants of
the above mentioned experiment also showed almost simular trends Plants released with 30
mites per plant 15 days after sowing showed an 1index value of 10 09 and succumbed to the
mfestation Plants released with different levels of mite populations at 30 days after sowing
or afterwards could tolerate the infestation and gave yields not significantly lower than from
the control plants i spite of the fact that their damage grade indices differed sigmificantly
This shows that even lower mute loads on the plants are critical only 1 the early stages of the

growth of bhind1 plants

Chlorophyll contents were estimated from the leaves of bhindi plants released with
different levels of mite population 45 days after sowing The data (Table 24) revealed that the
highest chlorophyll content (2 20 mg/g) was m the urunfested leaves and lowest n leaves with
more than 60 per cent speckling + chlorotic patches (0 19 mg/g) caused by 50 mutes released
per plant at 45 days after sowing Even 20 per cent speckling + chlorotic patches caused by
releasing 20 mites/plant 45 days showed significant reduction in the chlorophyll content As
the percentage of speckling goes up the chlorophyll content goes down Chlorophyll content
can be considered as one of the parameters 1n determining the photosynthetic efficiency of the
plant (Maithra and Sen 1988) and hence 1t can also be considered as an mdicator for the crop
loss caused by phytophagous mites Loss of chlorophyll affect the usual physiology and
growth of the plant The covering on the leaf surface formed by the exuviae and egg cases of
the mutes and the soil particles lodged 1n the webbings aggravate the situation and affect the
photosynthesis by the residual chlorophyll I¢ft mn the leaves (Sumangala and Haq 1991)
However 1n the present experiment the difference 1n chlorophyll content did not affect the

yield as infestation and the consequent reduction m chlorophyll content took place 45 days



Fig 7 Mean damage grade Indices in leaves recorded three weeks after release of
different levels of Tetranychus ludeni on bhindi plants and mean weight of fruits

Damage grade indices In leaves

Mean welght of fruits per plant (g)

1 30mtes/plant 15 DAS 2  30mtes/plant 30 DAS 3 10 mtes/pant 30 DAS
4 10mtes/plant 46 DAS 5 20 mtes/plant 45DAS 6 30 mtes/ plant 45 DAS
7 40mtes/plant 45 DAS 8 60 mtes/ plant 45 DAS 9 Monocrotophos sprayed at 0 05 %

DAS Days after sow ng ==  Damage grade ndces —=—  Mean weght of fruts per plant
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after sowing by which time the plants might have passed the critical period of photosynthesis

contributing to yield

Two expermments were conducted m chull: to assess the effect of different population
levels of P latus on the crop The mites were released three weeks after planting m the first
experiment and six weeks after planting 1n the second In both the experimments 1t was found
that P latus at the rate of 50 and 100 mites per plant caused significant reduction 1n yield

as compared to umnfested plants The yield from plants treated with 10 mates per plant did
not show any significant reduction myleld The damage grade mdices on a 0 6 scale recorded
from the plants also have shown almost similar trends(Table 29) It was obvious that there
1s crop to crop variation 1n the level of tolerance to muite pests While plants like bhmdi
could tolerate population levels of I luden: as high as 30 mutes per plant chilli plants
could not tolerate population levels of 24 (P latus) mites per plant Kareem ef al (1977)
reported that chillt crop failed to yield if P latus infested at the flowering and fruiting stage of

the crop

The studies on the mtraplant distribution of T ludem: on bhindi mndicated that there
was no sigmficant difference in the number of mites observed 1n the top middle and bottom
strata of bhmd plants at different mtervals when released on the plant at different population
levels and different growth stages of the plant Studies conducted by Devi (1992) also
indicated that ' cinnabarinus did not show any preference to the top middle and bottom

portions of bhindi plant

The intra plant distribution of P latus studied did not give consistent results When

P latus were released on chulli plants three weeks after transplanting at different population



Fig 8 Mean damage grade indices In leaves recorded four weeks after release of different levels of
Polyphagotarsonemus latus on chilli plants six weeks after transplanting and mean weight of fruits / plant

Damge grade nd ces in leaves

Pt

160

140

120

80

60

1 40

+ 20

Mean weght of fruits per plant (g)

1 10 mtes/plant 2 24 mtes/plant 3 50 mtes/plant 4 100 mtes/ plant 5 Monocrotophos sprayed at 0 05%

i @ Damage grade nd ces —— Mean we ght of fru ts/ plani,

l




179

levels the mites were found distributed throughout the plant at different intervals after
the release and there was no significant difference in the population levels observed in the
different strata of the plant When P laus were released on the plants six weeks after
transplanting significant difference in the population of the mites were found in the different
strata of the chilli plant the top strata recording maximum population followed by the middle
region It showed that i young chilli plants the mites were distributed throughout and no
particular preference was shown to the various regions But 1n the older plants preference to
the growmg regions was mdicated as seen from high population levels in the top strata

compared to basal strata of the plant
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SUMMARY

A detailed survey on phytophagous muites and their predators associated with vegetables
medicinal plants and ornamentals was conducted for the first time in Thiruvananthapuram
District Kerala during the premonsoon monsoon and postmonsoon season of 1992 and 1993
The centres selected for the survey were the College of Agriculture Vellayam Ayurvedic
Research Centre Poojappura University Centre Kariavattom Tropical Botanical Garden and

Research Institute Palode and the District Agricultural Farm Peringammala

The survey revealed the presence of phytophagous and predatory mutes belonging to six
families each The families under the former group were Tetranychidae Tarsonemidae
Tenwpalpidae Eriophyidae Galummdae and Orbatidae and under the latter group were
Phytosendae Ascidae Bdellidae Cheyelitidae Cunaxidae and Stigmaeidae (Table 5)
Phytophagous mites belonging to the families Tetranychidae Tenuipalpidae and Tarsonemidae
were the most wide spread and the dominant species of these families were commonly found 1n

all the three groups of plants

The survey further helped to identify eighteen new host plants of the phytophagous mite
species which are new reports Tefranychus cinnabarinus on Adhatoda beddomer and
Adhatoda vasica  Tetranychus ludemt on Hibiscus abelmoschus Livinstona chinensis
Rauvolfia serpentina and  Oxalis cormiculata  Schizotetranychus ndustamcus on
Azadnachta indica  Brevipalpus phoenicis on A beddomer  Clerodendrum serratum
Gymnema sylvestre Strobuanthes ciliates and Withama sommifera Raotella ndica on

Thunbergia alata  Polyphagotarsonemus latus on Gmelina arborea Luffa acutangula
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T11chopus zeylanicus and Vitex negundo and oribatid mites on Anthurium andreanum are the new

reports

The phytophagous spectes T cimnabarinus T ludent and T neocaledonicus of the
family Tetranychidae and P latus of the famuly Tarsonemidae were found to
be the important mite pests of vegetables in the district (Table 2) On medicinal plants
T cinnabarinus T ludem: T neocaledonicus and a few other species under the genus
Tetranychidae were observed to be the most wide spread species and the tenuipalpid
B phoemcis and the tarsonemid P latus were next in importance On ornamentals  the
mportant species were T ludem: T cimnabarinus and T neocaledonicus of the famuly
Tetrar ychudae B phoenicis T pacificus and R indica of the family Tenuipalpidae and P larus

of the family Tarsonemuidae The Tenupalpus nid a wider host range than the tarsonemids

An important observahion 1n the survey was the widespread presence of T pacificus on
orchids The false spider mite was observed to occur on orchids in India for the first time
Another observation was the occurrence of oribatids on the candles of anthurium eventhough

the mites were sparsely distributed

Among the acarine predators of phytophagous mites the species belonging to the family
Phytosendae were found to be the most widespread and 1n the family Phytosendae species of
the genus Amblyserus were the most ubiquitous Next to Phytosendae mites belonging to the
family Cunaxidae were found be the major acarine predators Mites belonging to the families
Stigmaeidae and Bdellidae were also found to be predatory to a lesser extent Among the mnsect
predators Stethorus sp belonging to the Coleopteran family Coceinellidae was the most

tmportant (Table 5)
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As part of the survey the mean percentage of mite infested leaves and the mean
population counts were also assessed to understand the distribution and abundance of different
species of mutes on different host plants n different seasons On vegetables T luden: on bhindi
and vegetable cowpea T cinnabarinus on amaranthus and T neocaledomcus on pumpkin
moringa and brinjal were found in higher numbers capable of causing serious damage to the
crops The tarsonemid P latus eventhough found on chill bittergourd ridgegourd and

pumpkin was the most serious on chilli (Table 6a and 6b)

B phoenicis T cinnabarus T neocaledont us T luden P latus and7few other species
in the genera Tefranychus Brevipalpus and Tarsonemus were the dominant species on
medicinal plants (Table 7) On ornamentals T [uden: among the tetranychids and B phoenicis
among the tenuipalpids were found to be the most widespread species 1n the district  On roses
T ludem and T neocaledonmicus were found on the same plants and the former dominated

numerically over the latter (Table 8)

The mean percentage of mute infested leaves and the mean population counts of
phytophagous mites were the least 1n the monsoon season as compared to the premonsoon and
post monsoon seasons 1n vegetables medicinal plants and ornamentals The premonsoon season
was generally found to favour the population build up of phytophagous mites The tetranychids
tenuipalpids and tarsonemids which constituted the major chunk of the phytophagous mite
fauna are external feeders and are likely to be washed away by ran during the monsoon season
After the ramns the population slowly started to build up in the postmonsoon season and reached

peak levels 1n the premonsoon season
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The mean population counts of predators in different seasons showed trends similar to
those of the phytophagous mites the monsoon season having the least or no predatory
populations In the postmonsoon season also their numbers were negligible The phytoseuds
were numerically the most dominant predators on vegetables ormamentals and medicinal plants
The coccinellid predator Stethorus and the acarine predator cunnaxids were also found to be

important to a lesser extent

Studying the nature and symptoms of damage on the crops caused by the dominant
phytophagous mte species was',mlmportant aspect of the survey Accordingly the nature and
symptoms of damage of T’ cinnabarinus on Adhatoda T Iludeni and T neocaledonicus on Rosa
T pacificus on Dendrobium R wndiciaon T alata B phoemicrs on different host plants and

P latus on chillies bittergourd nidgegourd and 7' erecta were studied and described 1n detail

To corroborate the data generated from the field survey conducted 1n the district on the
distribution and abundance of phytophagous mutes in different seasons replicated field trials
were conducted 1n 1993 In vegetables bhindi chilll pumpkin snakegourd and vegetable
cowpea were planted and were used as the five treatments of the trial which was conducted 1n
the premonsoon monsoon and postmonsoon seasons The results showed that 1n general the
infestation of mites commenced 1n the middle grawth stages of the plants (three to four weeks
after planting) after which there was an increise m the population levels for nearly two
fortnights The 1mtial and peak population levels were lower 1n the monsoon season as
compared to the other two seasons An 1mportant observation was the complete absence of mite

infestation in snakegourd 1n the replicated field trials as well as in the field survey
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The field trials on medicinal plants and ornamentals were conducted by making use of
the existing plants 1n the Agricultural College Farm Vellaym by taking observations from
January to December in 1994 at fortmightly intervals The plant species used 1n the trial were
A vasica A beddomer Rosa sp T alata and Dendrobium The population levels of
T cinnabarinus on A beddomei and A vasica T ludem and R indicaon T alata and T pacificus
on Dendrobium were found to be ligher from February to April while those were lower from
July to August Correlation studies revealed that population build up of the mites was positively

correlated with maximum temperature and negatively with relative humidity

The biology and biometrics of T cinnabarimus on A vasica T ludem and
T neocaledonicus on Rosa R indica and T pacificus on Dendrobium were studied for the first
time and described 1n detail (Tables 15 19)  The developmental period of T ludent was found
to be shorter than T' neocaledonicus on rose indicating a speedier population build up of the
former When the biology and ov positional preference of B phoenicis on five host plants viz
Caladium Marantha P tuberosa Dendrobium and Ocimum were compared no sigmficant
difference 1n the developmental periods were observed However P tuberosa was found to be
more preferred for oviposition as the total number of eggs laid on the host was significantly

higher than on others

Bhindi and chilli were two of the most important vegetables grown 1n the state As these
two crops were susceptible to serious mite damage 1t was considered worth while to conduet
crop loss studies by releasing different population levels of T ludeni and P latus on bhindi and
cllli respectively The results indicated that the stage of the crop at which mite infestation
commenced was an important factor which determined the yield loss When T Iudenm was

released at 30 mites per plant 15 days after sowing the plants did not survive There was no
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significant difference in the yield when the mutes at the rate of 10 20 and 30 per plant were
released 45 days after sowing  eventhough sigmficant reduction in the chlorophyll content were
noticed as compared to the mite free plants The crop loss studies on chillies showed that 24
muites per plant could cause significant yield Joss 1n the crop Thts mndicated that there 1s crop to
crop vanation 1n the level of tolerance to mite infestation The studies on 1ntra plant distribution
of T ludent on bhind1 indicated that there was no significant difference 1n the number of mtes
observed 1n the top middle and bottom strata of the plants When P lafus were released on
chilli plants three weeks after transplanting si1mular results were observed However when
P latus was released at six weeks after transplanting the mites congregated more on the top
stratum as compared to the lower strata showing a preference to the young growing tissues for

feeding and oviposition
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Appendix 1

Species of plants surveyed for the presence of mites in Thiruvananthapuram
District, Kerala

Vegetables

Abelmoschus esculentus (L ) Moench
Amaranthus bicolor L
Amaranthus dubious Mart ex Thell
Amaranthus tricolor L

Capsicum annum L

Ccucurbita pepo L

Luffa acutangula Roxb
Lycopersicon esculentum Mill
Momordica charantia L

Mormga oleifera Lam

Solanum melongena L
Trichosanthes anguina L

Vigna unguiculata sub sp sesquipedalis (L ) Verdcourt

Medicinal Plants

Abrus precatortus L

Acalypha hispida Burm F
Adenocalymma nitidum Mart ex DC
Adhatoda beddomer Clarke
Adhatoda vasica Nees

Aegle marmelos (L ) Corr

Aerva lanata (L) Juss

Alangium salvifolium (L f) Wang
Aloe barbadensis Mill

Alpimia calcarata Roxb

Alpria galanga (L ) Sw



Alstoma acuminata Miq

Ammi visnaga Lam

Anamirta cocculus (L) Wight & Am
Andisia umbellata Baker
Andrographis paniculata (Burm f) Wall ex Nees
Antidesma acununatum Wall

Ardisia littoralis Baker

Aristolochia indica Linn

Artemesia vuigaris Clarke

Asparagus racemosus Willd
Asterocantha longifolia Nees
Azadirachta indica A Juss

Bacopa monnier: Linn

Baliospermum montanun (Willd ) Muell
Boerhavia diffusa L

Butea frondosa (Lam ) Kurz
Calotropis gigantea Linn
Calycopteris floribunda (Roxb ) Lamk
Caryopterts incana Miq

Celastrus paniculata Willd

Centella asiatica (L)

Cinnamomum zeylanicum Blume
Cipadessa sp

Cissus quadrangularis Linn

Citrus aurantifohia (Christm )
Commiphora mukul (Hook ex Stox) Engle
Coscenium fenestratum Garton
Clerodendrum serratum L

Chitoria ternatea L

Cordiospermum halicacabum Linn
Costus speciosus (Koen ex Retz)

Croton tiglhum Lin



Cyclea (peltata) burmann Hook f Thomas
Datura stramonium L
Desmodium gangeticum (L ) DC
Ecbolium hinneanum Kurz
Lheretia acurinata R Br
Elaeocarpus serratus Linn
Elephantopus scober L

Echpta alba (Husk)

Emelia sonchifolia D C

Freus gibbosa Blume

Ficus tuberculata glomerata Rox
Fluggea leucopyrus (Koen ) Willd
Gmelina arborea L

Gossyprum herbaceum L
Gymnema sylvestre (Retz ) Schult
Helicteres 1sora L

Hemudesmus indicus (L ) Schult
Hibiscus abelmoschus L
Holoptelia mtegrifolia (Rox )
Hydrocarpus wightiana Blume
Hygrophila auriculata (Schum ) Heine
Indigofera tinctoria L

Justicia gendarussa L £
Kaempferia galanga L

Lannea coromandelica (Houtt ) Merr
Lea sambucina (Willd )

Leucas aspera (W1lld ) Spreng
Lythrum fruticosum L

Maesa indica Wall

Millingtoma hortensis L £
Myxopyrum serratum A W Hill

Ocnmum sanctum (L)



Orthosiphon sprralis (Lour ) Merrill
Oxalis cormculata L

Pavetta indica L

Persea micrantha Mll

Phyllanthus fraternus Webster

Piper longum L

Plumbago capensis Lamk

Plumbago rosea Linn

Plumbago zeylanica L

Polyscias fruticosa Harms

Pongamia pinnata (L ) Plerre

Premna serratifolia Roxb
Pseudarthira visicida (L ) Wight & An
Psophocarpus tetragonolobus (L ) DC
Punica granatum L

Randia spiosa Porr

Rauvolfia serpentina (L ) Benth ex Kurz
Rubia cordifolia L

Santalum album L

Saraca indica auct non L

Stda cordifoha L

Smilax glabra Roxb

Solacea reticulata f

Solanum xanthocar pum Vendal
Spilanthes oleracea Murr
Strobilanthes cilates Nees

Strychnos colubriana L

Symplocos laurina (Retz ) Wall
Taltmium portulacifolium (Forsk ) Ascher and Schweinf
Terminaha chebula Retz

Thevitia nerufolia Juss

Thottea siliquosa (Lamk)



Tilophora indica (Mer )
Trichopus zeylanmcus Gaertn
Vitex trifolia L

Vitex negundo Linn

Witharma somnifera (L ) Durnal
Woodfordia fruticosa Salisb
Ziziphus jyjuba (L ) Lam

Ornamental Plants

Alocasia sp

Anthurium andreanum (Lind ) Schott
Arachnis sp

Aranda sp

Baulima acuminata L

Begoma spp

Bougainvillea buttiana Holttum and Standley
Caladium spp

Canna spp

Cassia spp

Chrysanthemum spp

Codiaeum variegatum (L ) Blume
Coix lacryma Job1 L. Coleus spp
Cosmos sp

Crossandra sp

Dendrobium sp

Dreffenbachia sp

Dracena sp

Gardema jasminordes Ells

Gei bera sp

Gladrolus sp

Gomphrena globosa L



Hibiscus rosa  sinensis L

Hydrangea pamiculata var grandifolora Sieb
Ixora sp

Jasminum grandifiorum L

Jasmanun sambac (L) A1t

Kopsia fruticosa A DC

Livinstona chinensis R Br ex Mart
Marania sp

Mussaenda erythrophylla Schum and Thonn
Pentas sp

Polyanthes tuberosa Linn

Pongamia pinnata Linn

Sansevieria hyacinthoides (L) Druce
Thunbergia alata Boj ex Sims

Vanda sp



Appendix II

Weather parameters during 1993

Maximum Minimum Humdity Rainfall
Month temperature temperature (%) (mm)
@C) @C)

January I 3039 1991 75 87 0
January II 3036 2116 78 56 0
February I 3109 19 96 7313 0
February 11 3139 22 89 831 010
March 1 3250 2221 7536 0
March II 3229 2412 75 97 226
April 1 3212 24 42 8137 138
April 11 3293 24 93 83 00 126
May 1 3529 2587 84 82 118
May 11 3017 2420 8219 10 62
June I 2958 23 68 8573 17 95
June I1 3029 24 57 86 03 813
July 1 2895 22 89 8813 1097
July II 2853 2305 8694 372
August 1 29 61 2376 8363 007
August I 2907 23 62 8234 137
September I 3049 2350 8127 0
September [L 3049 2377 8067 525
October I 2934 23 31 84 40 1207
October 11 3032 2338 8322 819
November { 2934 2318 88 80 2524
December 1 3031 2332 84 60 687
December I1 3005 2277 83 84 151

[ First fortmght

II  Second fortmght



Weather parameters during 1994

Maximum Mintmum Humudity Ranfall
Month temperature temperature (%) (mm)
(C) @C)

January I 3078 2285 8510 0
January 11 3108 2210 8113 031
February I 3093 2309 8113 235
February II 3100 2325 7735 0
March 1 3168 2100 74 63 0
March I 3031 24 19 8528 113
Apnll 3130 2315 8633 616
Apnl 11 3229 25 04 7743 509
May I 3170 26 25 8157 0
May II 3133 2462 8543 16 51
June I 2955 2342 89 00 1277
June II 3047 2435 8143 235
July I 2977 2372 84 56 392
July I 2945 2322 8297 1129
August | 2797 2341 87 80 1139
August IT 2975 2378 8103 155
September [ 2974 2594 8697 443
September I 3063 2385 8470 016
October I 2939 2261 8700 1224
October II 3190 2349 8190 1140
November [ 3000 2326 8156 693
December [ 3071 2169 8393 060
December II 3169 22 69 7897 0

I Turst fortnight

II  Second fortmight



ABSTRACT

A detailed survey on phytophagous mites and their predators associated with vegetables
medicinal plants and ornamentals was conducted for the first ime in Thiruvananthapuram
District Kerala during the premonsoon monsoon and postmonsoon seasons of 1992 and 1993
The centres selected for the survey were the College of Agriculture Vellayam Ayurvedic
Research Centre Poojappura University Centre Kariavattom Tropical Botanical Garden and

Research Institute Palode and the D strict Agricultural Farm Per ngammala

The survey revealed the presence of phytophagous and predatory mites belonging to six
families each The families under the former group were Tetranychidae Tarsonemidae
Tenuipalpidae  Eriophyidae Galummdae and Onbatidae and under the latter group were
Phytosendie Ascidae Bdellidae Cheyelitidae Cunaxidae and Stigmaeidae Phytophagous
mites belong ng to the families Tetranychudae Tenuipalpidae and Tarsonemidae were the most
w despread and the dominant species of these families were commonly found on all the three

groups of plants

The survey further helped to 1dent fy eighteen new host plants of phytophagous mites
which are new reports  The phytophagous mutes 7 cwmabarimus T ludem
T neoraledomcus B phoericis T pacificus R indica P latus and a few species under the genera

Tetranychus Brevipalpus and Tarsonemous were the important species infesting vegetables

medicinal plants and ornamentals i the District

Among the acarine predators of phytophago 1s mites the species belonging to the family

Tist © 1o ageard al athe I only Thytose di spec es of the g us A nbly crus 1



pariculn were the most widesprerd  The mutes bdonging to the fumly Cunwid e and the

Coceinellidae Srethorus sp were also found to be important predators of phytophagous mites

The mean percentage of mite infested leaves and the mean population counts were also
asse sed to study the distribution and abundance of different groups of mites on different
host plants m dillerent sensons  1he species T lt desr T cnnabarinus T neocaledonicus and
P 1 s on vepetables 7 fudent and B phoenmicis on ornamentals and B phoenicis
Temnabarinus T ludent T neocaledomcus and Platus on medicinal plants were found to be

numerically donunant species capable of causing serious damage to the crops

Ihe mean percentage of nute miested leaves and the mean populalion counts of
phytophagous mites were the least 1 the monsoon season as cotnpared to the premnonsoon and
postmonsoon seasons tn vegetibles medicinal plants and oramentals The mean population
counts of predators m different scasons also showed trends stmtlar to those of phylophigous
muttes the monsoon season having the least or no predatory populations In the postmonsoon
season also their numbers were neglegible Ihe phytoseuds were numerically the most dommant
predators on vegetables ornamentals and med cinal plants The cocctnellid predator  Stethor s

a1d acanine predator cunaxids were also found 1o be important to a lesser extent

The results of replicated field trials conducted in the College of Agriculture Vellayam
on selected vegetables medicinal plants and ornamentals also revealed that m genernl the mite

population was the least in the monsoon season as compared to the premonsoon and

postmoi soon seasons In gereral the po; It on development was found to he positively

correlated vitl maximnun ten perature a d relative | unud ty



The nature and sympto ns of d mnge of 7 cin rabarinus on Adhat yda 1 I dent and
{T recealedn cus on Rosal pacificns on Dend obtum R indicaon1 alata B phocnicis on
the unedicual plants G sylest e S cihiates Osaictun and on  Caladin n Maranta and
Ded obium and P latus on ch lli bittergourd ridgegorud and 7 erecta were studied and

described tn detail

The biology and biometrics of T cumnatarmus T ludem T neocaledonicus

T pacificts and B phoenicis were studied on select d host plas ts ind describe | n detait

Crop loss studies conducted on bhind1 and chill1 by releasing different population levels
of T'ludeni and P latus revealed that the stage of the crop at which infestation commenced was
an imporiant factor winch determund the crop loss It was also found tnat there was crop to crop
vaniation on the levels of tolerance to different mute loads No significant difference was noticed
m the distributton of T Judeni on the top muddle and bottom strata of bhmdi plants while in

chillies the mi e P lafus preferred the top stratum mdicating a preference for young growing

tissues for feeding and oviposition





