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INTRODUCTION

A carology the study o f  m ites and ticks gained great importance during the latter h a lf  o f  

the present century It has becom e a full fledged  and independent area o f  specialisation as a 

result o f  the realisation that m ites rival insects not only m  abundance and distribution but also  

in their potential to  cause serious damage as pests o f  crops B y  virtue o f  sm all size  am azing  

speciation  and high adaptability they have colonised  plants animals and other diverse  

ecosystem s as pests parasites piedators and saprophytes O nbatids the so il m ites are 

considered  to be potential bio degraders o f  plant litter w hich accum ulate on the surface o f  the 

earth and their activity involves m  the hum ificatior process nutrient cycling  and energy  

flow  (Haq 1982 1984) These m ites are also prom ising agents in the b io logical control o f  

w eeds (Ramam  and Haq 1987) and certain nem atodes including plant parasitic forms 

(R ockett 1980) The role o f  acarine predators m  containing the outbreaks o f  crop pests has 

been w id ely  accepted (Jeppson e t a l  1975 D h oon a 1982 M e Murtry 1989 Croft and 

M c R a e  1992)

The phytophagous forms however have gained the greatest attention m  acarology They  

co lon ise  alm ost all groups o f  vegetation agricultural horticultural and forest plants 

(Jeppson e t a l 1975) and are capable o f  exerting tremendous pressure on plants m  a short penod  

o f  time In the past, they w ere overlooked because o f  their small size and the dam age caused by 

them  w as often  confused w ith  that caused by d isease causing m icro organism s

Ever since the introduction o f  synthetic organic pesticides for the control o f  crop pests 

the phytophagous m ite population has been  on the increase and the crop lo ss caused by their
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infestation has becom e a serious handicap m  the successfu l cultivation o f  m any crops It has 

been  w id e ly  accepted that the decim ation o f  predatory fauna due to the indiscrim inate use o f  

broad spectrum  synthetic pesticides w as the major factor responsible for increase in m ite 

infestation o f  cultivated crops Introduction o f  high yield ing varieties w hich  required im proved  

nutrition has also aggravated the m ite problem H ence it has becom e im perative to understand 

m ore about phytophagous m ite species and to ev o lv e  appropriate m easures to m anage them  

In tensive research work on these lines has been carried out all over the world including India 

Research on the m ite pests o f  coconut arecanut and tapioca has been  done in Kerala also  

(Saradam m a 1972 Saradamma and N air 1976 D aniel and Premkumar 1976 Sathiamma 

1981 Pillat and Palaniswamy 1982 1985) H owever investigations on the phytophagous m ite 

fauna w ith special em phasis to vegetables m edicinal plants and ornamentals in  Kerala has been  

very lim ited

T he cultivation o f  vegetables m edicinal plants and ornamentals is  gaining m uch  

importance in Kerala with a v iew  to catering to the fast expanding dom estic market and to earn 

valuable foreign exchange The Kerala Governm ent has programmes to increase vegetable  

production in the state and the Kerala Horticultural Developm ent Programme (KHDP) has been  

established for this purpose The district ofThiruvananthapuram has been selected as one o f  the 

centres for im plem enting the programme on vegetables

Kerala State is  b lessed  w ith unique geographic position and favourable m onsoon patterns 

for cultivation o f  a  w ide variety o f  subtropical and tropical ornamentals like orchids anthurium  

jasm ines etc T he international cut flow er market is fast grow ing and Kerala is w ell suited to 

com pete w ith the other developing countries in A sia like Thailand M alaysia and Srilanka m  the 

m ultim illion  dollar floribusiness R ealising the importance o f  floriculture m  Kerala and the
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resultant potential o f  em ploym ent generation the Ministry o f  Agriculture G overnm ent o f  India 

has recently identified  Thiruvananthapuram as a potential zone for floriculture developm ent 

Since Thiruvananthapuram has an international airport perishables like flow ers vegetab les etc 

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

Cultivation o f  medicinal plants is another area where Kerala has im m ense scope There 

is a revival o f  interest all over the world in natural products o f  drugs and cosm etics The  

requirement o f  these plants at present leaving aside a few  are m et from  forest sources w hich  is  

fast d ep leting Foundation for Revival o f  Local Health Traditions (FRLHT) an all India 

voluntary organisation has launched a m assive piogram m e sponsored by G overnm ent o f  India 

to strengthen the resource base o f  local health traditions The Tiopical Botanical Garden and 

Research Institute (TBG& RI) Palode has been selected by the organisation as one o f  the fifteen  

germ plasm  centres in India (Pushpangadan 1995) Kerala Agricultural U niversity TBG& RI 

(Palode) Rubber Board (Kottayam) Kerala Forest Research Institute (Peechi) Oushadhi 

K ottakkal A rya V aid jasala  etc are actively engaged m lesea ich  and cultivat on o f  m edicinal 

plants in K e n la  In addition to the above theie a ie  m any sm all m edicinal plant gardens 

ina ntained by A y rvedic drug houses traditional ayurvedic physicians and other cultivators in 

Kerala

T o be com m ercially  successfu l and com petitive in the international market suitable 

agricultural practices and post harvest technologies have to be standardised so that the produce 

that reach the market are o f  international standards C o itrol o f  pests in  the pre and post harvest 

phases o f  the crops which is o f  pum e importance in the cultivation o f  any crop has to be view ed  

i j this context also
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Phytophagous m tes const tute a major gioup o f  pests o f  vegetables iiedicmal plants and 

ornamentals w hich have not been explored in depth M ore over the m ite problem  w ill be more 

acute in so m e o f  the ornamentals and many o f  the m edicinal plants w hich  are co llected  from  

w ild  sources and cultivated on a large scale the reason being that spider m ites occupy a pest 

status on cultivated plants and are o f  relatively little im portance in  undisturbed environm ents 

(Putman and H eine 1959 Post 1962)

A s  m entioned earlier research on  the m ite pests o f  vegetables m edicinal plants and 

ornamentals in Kerala is very limited It is w ell known that for evolving effective m anagem ent 

practices against these pests basic i lform ation on  the identity host plants and bio eco logy  are 

essential pre requisites A s a step in this d rection a com prehensive research project entitled  

Distribution and bio eco lo g y  o f  phytophagous nutes o f  vegetables m edicinal plants and 

ornam entals in Th ruvananthapuiam District has been carried out to

(1) conduct a detailed survey in tw o con  ecutive years on phytophagous m ites and 

their piedators associated with veget ibles m edicinal plants and ornamentals in 

Thiruvananthap l a n D s t r c t  K en la

(2) study the d istn b ition  and abundance o f  the m ites on different host plants o f  

vegetables m edicinal plants and ornamentals in different seasons

(3) investigate the seasonal variation in the population o f  the dominant m ite species

(4 ) study the b io logy  o f  dominant species o f  phytophagous m ites on selected  host 

pla its and to

(5) assess the crop lo ss caused by the nfestation o f  the dominant m ite species on 

selected  host plants
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2 REVIEW OF LITERATURE

M ites belong to the sub class Acari o f  the Arthropodan class Arachnida and the 

m ajority o f  phytophagous m ites ate included in the fam ilies Tetranychidae Tenuipalpidae 

Tarsonem idae and Eriophyidae under the order A cariform es (Krantz 1978) T he literature 

on host plants distribution bio eco logy  natural enem ies and nature o f  damage o f  important 

phytophagous m ites and on crop loss caused by them  is briefly review ed below

2  1 H o s t  P la n t s  a n d  D i s t i  lb u t io n  

2 1 1  r a im ly  T etra n y ch id a e  

2 1 1 1  G en u s E u tetran ych u s

Eutetranychus orientahs  (Klein) w as reported as a destructive polyphagous pest in India 

(Sadana 1972 D h o o n a  1981 Mathur e t a l  1995) Sadana (1972) found bhindi and 

cucuibits as impoitant hosts o f  this mite in Punjab Ber trees m Haryana was also reported to 

be severely  infested by this m ite (Fotedar 1978)

E  o rie n ta h s  w as reported as a lim iting factor in the cultivation o f  fruit trees and 

ornamental plants in India (D hoona 1981 D hoona and Butam 1982 Bhumnavar and Singh

1986) T he m edicinal plant Rauvolfia serpentina  ( L ) Benth w as also reported as a host plant 

o f  the nnte (Lai and M ukhaiji 1977 Rai e t a l  1995) In Kerala P illai and Palam swam y  

(1985) obsei ved the damage o f  E  orien tah s  in tapioca The infestation o f  E  orien tah s  was



reported on  Z m p h u s m auritia  1a  Lam in Jammu and Kashm ir (Rather 1989) and m sem i arid 

reg ion s o f  Rajasthan (Sharina and N aqvi 1992) D eshpande e t a l  (1992) reported the  

occurrence o f  this m ite in citrus Ber citrus devadar and lem on w ere identified as host plants 

o f  E  orien tah s  in H issar w h le papaya and peach w ere recorded as host plants in Uttar Pradesh  

(IC A R  1993)

2  1 1 2  G en u s O h g o n ych u s

A m ong the nute pests o f  roses O hgonychus b ih aren sis  (H irst) w as the m ost prevalent 

species in B angladesh  (M ajum der and Bhuiya 1995) O hgonychus coffeae  w as identified  as 

a pest o f  tea in all the tea gt ow in g  cou n tn es o f  the trop cs (D as 1959 M uraleedharan et a l  

1988? Gupta 1989)

O hgonychus tndtcus  H irst com m only known as w hite m ite was reported by Puttarudriah 

and ChannaBasavanna (1 9 5 ®  on aiecanut seedlings near Bangalore in Karnataka The mite was 

identified as an important acarine pest o f  sugarcane from  different parts o f  India (Harbans and 

S id h u  1961 IC A R  1993) T his m ite w as reported to infest So igh u m  b ic o lo r  (L  ) M oench  

also  (Jeppson e t  a l  1975 Balasubramam an e t a l  1988 Manjunatha e t  a l  1992)

In cocon u t fo ln g e  the incidence o f  O hgonychus ise ilem ae  (H irst) w as recorded by  

Satl m a m a  (1986) in Kerala w hile  tin t o f  O lig o iy c h u s p le g a s  Baker and Pritchard was 

recorded by M ohanasundaram  a id Karuppuchamy (1989) in Tam il Nadu

6



O hgonychus m angiferus (Rahman and Sapra) was a serious pest not only from  m ango  

but a lso  from  a great variety o f  plants including ornamentals and fruit trees (Sadana and 

Chabra 1974 Rather 1989) The occurrence o f  O hgonychus saccharinus  Baker and 

Pritchard on  sugarcane w as reported by Gupta (1976) and Vishnu Priya e t a l  (1992)

2  1 1 3  G en u s S ch izo te i an ych u s

Sch izotetranychus asparagi (Oudemans) w as found as a pest in the U nited States 

Germ any and H olland in asparagus and ferns (Jeppson e t a l  1975)

S ch izo tetran ych u s cajam  Gupta w as reported to in fest red gram  in  Tam il Nadu  

(Karuppuchamy et a l 1990 Vijayaraghavan et a l 1992) and Punjab (D hooria and Cheem a  

1993)

D hooria  (1995) recorded Schizotetranychus lechrius  R im ando as a serious pest o f  

Pinkcassia trees in Punjab

2  1 1 4  G en u s P an on ych u s

Panonychus c itn  M e Gregor the red spider m ite w as reported to b e  distributed in citrus 

orchards in India and abroad (M unger 1963 Ghanmi 1989 X ia 1989) Panonychus ulmi 

(K och) w as recorded as a major pest o f  apple and epidem ic outbreaks o f  the mite in apple 

oichards in H im achal Pradesh w e ie  leported by Kumar and Bhalla (1995) K hajuna (1995) 

Kakar and Chander (1995)

7
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2  1 1 5  G en u s T etran ych u s

T etran ych u s  fo im  the m ost w ide spread genus am ong phytophagous m ites and hence  

econ om ica lly  the m ost important (C one and W ildm an 1989)

T etran ych u s c in n aban n u s  (B oisduval) the carm ine spider m ite w as reported as an 

im portant pest o f  m any food  plants in subtropical areas o f  the w orld (Jeppson e t  a l  1975  

Gunathilagaraj and K um aiasw am  1978 M is n  and Som choudhury 1989 K aneria and 

B harodia  1991) Gupta and Gupta (1985) reported the occurrence o f  this m ite on beans 

bittergourd b nnja l cucum ber and lady s finger in eigh t districts o f  W est B engal w hile  

V ijayaraghavan e t a l  (1992) reported its occurrence in  bhindi brinjal and roses m  Tam il 

Nadu

The occurrence o f  the tetranychid m ite Tetranychus flo rid a n u s  on arecanut cardamom  

coconut co ffee  nutm eg pepper and tea w as reported from  Kerala (Paul and Ram am  1991)

T etran ych u s ludeni Zache w as widespread throughout the tropics U nited  States 

M exico  and Australia (Jeppson e t a l  1975) The occurrence o f  this m ite in  bhindi and bnnjal 

w as reported from  Karnataka and Tam il N adu (Puttasw am y and ChannaBasavanna 1979b  

Kdruppuchamy and M ohanasundaram 1987) D esm o d w m  tortosum  also w as identified as one  

o f  the host plants o f  T  ludeni m  Tam il Nadu Sathiamma (I98&) recorded the m ite as a major 

pest o f  cocon u t m Kerala



Tetianychus m acfarlanei B ik er  in d  Pritchaid was identified as a pest in cucumber egg  

plant gourds and okra in India and M auritius (Jeppson e t a l  1975)

T etranychus neocaledom cus  Andre w as reported to be present tn the ecosystem  o f  many 

crop plants causing serious damage to the crops (Siddappaji and R eddy 1972 Lai and P illai 

1978 M ohanasundaram  and Karuppuchamy 1987 Ptllat and Palam sw am y 1985) It w as 

distributed throughout the tropical and subtropical areas o f  the w orld  including H aw aii Fiji 

V enezula and M auritius (Jeppson et a l  1975) In India the mite w as reported as a major pest 

o f  vegetab les (Krishnaiah and Tandon 1975 M ohan and K nshnaiah 1979 Pareek and 

Shairna 1989 V ijayarighava e t a l 1992)

In Uttar Pradesh T  neocaledom cus  was reported as a pest o f  brinjal cabbage cow pea  

pumpkin and snakegourd(BHU 1987) T he m ite w as observed to cause severe dam age to rose 

plants in Kerala (Nair et a l  1990) and Tam il N'idu (Vijayaraghavan e t a l  1992) In W est 

B engal occurrence o f  the m ite m cucurbits and okra w as reported (BC K V V  1987)

Sadana and Gupta (1983) observed the incidence o f  Tetranychus pu sch elh  on 

C alendula officinalis Chenopodim  i am brosio ides  and Ocunum basilicu m  in A ssam

M agte and P oe (1972) noticed the two spotted spider m ite Tetranychus urticae  K och  

as an important pest o f  gladiolus In Australia the two spotted spider m ite w as am ong the 

m ost serious pests o f  roses (Claik and Buckley 1984) This mite was also reported to cause  

serious damage to roses in g ieenhouse and outdoors (Van de V n e  1985 Field and H oy 1986  

Jones 1990 Vijayaraghavan e t  a l 1992) H eavy incidence o f  T  urticae  on Thom pson  

seed less grapes w as reported in M th an sh ra  (M ali c t a l  1983)
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Spider m ites often occur on c io p s as species com plex T he spider m ite com plex  on  

cotton w as reported to include T  m tic a e  T  pac ificu s  and T  turkestam  (Brito et a l  1986) 

W ilson  e t a l  (1991) recorded the occurrence o f  Tetranychus pac ificu s  M e G regor and 

Tetranychus turkestam  Y grov and N ikolski on cotton

2  1 2  T am ily  T e n u ip a lp u h e

2 1 2  1 G en u s B revipa lpu s

M any sp ec ies o f  p in t s  h iv e  been repoited by several authors as host plants o f  

B revipa lpu s p h o en ic is  (G etjskes) 11 different paits o f  the world (N agesh  Chandra and 

Chan naB isavanna 1976 Jeppson ct a l  1975 Ghai and Shenhmer 1984 Gupta 1985  

Sadana and Kumari 1991) The m ite w as identified as one o f  the tw o species o f  tenuipalpid  

m ites occurring on  coconut in Karnataka (N a g esh  Chandra and Channa Basavanna 1976) 

T hey also listed  the host tange of B ph oen ic is  w hich included A ca lyph a  h isp ida  Burn  

A lpin ia  sp C assia  spectabilis  D C  Cosm os sp D h alia  sp C erbera  sp P sidium  gu a java  L  

and 1 h eobrom a cocao  L  In Uttar Pradesh B  p h oen ic is  w as reported as an important pest 

o f  bhindi bnnjal and bean w hile B revipalpus creber  Chaudhri w as reported on lem on without 

any apparent dam age sym ptom  (BIIU  1987)

The om nivores nute B itv ip a lp u s  cahfouucus (Banks) w as recorded from  many orchids 

m Thailand (Chatanasn et a l 1989) The oncidium mite B oncidu  was reported as a serious 

pest o f  oncidium  in England md California (B iker 1949)
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M ohanasundaram (1982) identified two new  species o f  B revipa lpu s  from  Coim batore  

They w ere B  cucurbitae  on C ucurbita  m axim a  and B euphorbiae  on croton

11

Sadana and Gupta (1983) during their studies observed the incidence o f  B  gauhatiensis  

and B tinsukianensis  in Jasm inum  grandiflorum  L  and B p h o en ic is  in D a h lia  sp and 

Ocim um  sanctum  L

Sadana and Balpreet (1995) listed new  teco ids of Brevipalpid m ites in Northern India 

T hey reported the occurrence o f  B revipalpus tinsukianensis sp nov on  M eh a  azad irach ta  

Syzygium  cum im  and Vitis vin ifera  and B  ph oen ic is  on M eh a  azad irach ta

2  1 2  2  G en u s T en utpa lpu s

Tenuipalpus pa c ificu s  Baker w as reported as a pest o f  orchids in California Florida  

Panama Australia Siam  and England (Jeppson et a l  1975) In Brazil Tenuipalpus  sp w as 

lecorded  as a serious pest o f  the orchids cattleya and hybrids (B ose and Yadav 1989) 

A n o n g  the nriny pests o l otch ids in Tin I nd m ites a id  in paiticular T pacificu s  was 

considered to be the m ost com m on and m ost injurious ones (Charanasri et a l  1989)

T h e pom egranate false spider m ite T enuipalpus p u m ca e  Pritchard and Baker was 

reported as an econom ically important pest o f  pomegranate in Iraq (Ibrahim and Haider 1989)
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2  1 2  3 G enus R aoiella

Hirst (19.24) first identified R aoiella  indica  Hirst on coconut leaves from India Since 

then this species has been reported from various countries and on different plants Reports o f  

R m dica  as an important pest o f  coconut was subsequently published by many authors 

(Moutia 1958 1 9 $ ) Sathiamma 1981 Jalaluddin and Mohanasundaram 1990) The

mite was reported to infest arecanuts also in Trichur District Kerala (Daniel and Premkumar 

1976) and W est Bengal (Senapathi and B isw as 1990)

2  1 2  4  G en u s D ohchotetranychus

Saradamma and N air (1976) reported the infestation o f  D ohchotetranychus sp on  

arecanut in Kerala Later m  1985 Sathiamma identified D ohchotetranychus vandergooti 

(Oudemans) as the perianth mite on coconut and m 1989 Mohanasundaram and Karuppuchamy 

reported the infestation o f  D ohchotetranychus sp on coconut buttons Surveys undertaken 

in W est Bengal revealed the association o f  D ohchotetranychus sp with Pineapple (BCK VV

1987)

2  1 3  F a m ily  T arson em idae

2  1 3  1 G enus P olyphagotarson em u s

P olyphagotarsonem us latus Banks know n by different names such as ch illi murnai 

mite broad mite yellow  tea mite and tropical mitt was reported to be distributed throughout



the tropics and in  green houses in the temperate regions on vegetables and ornamental plants 

(Jeppson e t a l  1975) In India this species w as reported as a potential pest o f  vegetables 

and ornamental plants (ChannaBasavanna and Puttarudriah 1959 Sandhu e t a l  1974 M ote  

1976 D hooria and Bm dra 1977 Kareem e t a l  1977 Patil and D ethi 1979

A w ate e t  a l  1981 SriRamachandra M urthy 1984 Karuppuchamy and M ohanasundaram  

1986 K andasam y et a l  1987) D ifferent citrus species in Punjab w ere also listed as host 

plants o f  P  latus (Dhooria 1984) The m ite was also reported to attack greenhouse gerberas 

(B ose and Y adav 1989)

2 1 4  Family Enophyidae

The w orm  like eriophyid mites know n by various nam es such as gall m ite bud m ite  

blister or rust mites are entirely phytophagous and feed on many plant species m  the tropics 

(Keifer 1965 Jeppson e t a l  1975) M ondal and Chakraborti (1982) detected the association  

o f  the eriophyid m ite Aculus h ib isci w ith H ibiscu s n tifohcus  G hosh e t a l  (1986) found that 

the croton plant Croton ob lon gifo liae  w as the host o f  another eriophyid species  

D iese lla  o b lon g ifo liae

In Tam il Nadu Sunder raj et a l  (1967) reported the occurrence o f  A ceria  ja sm im  on  

Jasm inum  auricu latum  A  ja sm im  w as also reported to m fest brmjal and tom atoes m  

Allahabad and Varanasi (B H U  1987) The eriophyid m ite P araph ytop tu s chrysanthem ni 

K eifer was also recorded from  Chrysanthemum m  Uttar Pradesh (B H U  1987)

13



1 *

T h e infestation o f  C isa b ero p tes ken yae  K  ifer on m ango w as observed in Kerala and 

Tam il Nadu (Ramam and H aq 1989 IC A R  1993) T he association  o f  E rio p h yes m an giferae  

Sayed  w ith  M an g ifera  m dica  L  in Jammu and K ashm ir w as reported by Rather m  1989  

A c a p h y lla  th ea e  (W att) and C alacaru s carina tu s  w ere reported to be next in  im portance to 

O hgonychus coffea  (Neitner) as pests o f  tea m  N orth as w ell as in  South India (Gupta 1989)

M ohansundaram  (1989) observed  the incidence o f  C alacaru s ja sm im  Chakraborti and 

M ondal on  Jasm inum  sa m b a c  L  and C alacaru s ch an n abasavan n ae  on  E m blica  offic inalis  

In 1991 he further recorded the incidence o f  R h om bacu s m o m s i  K eifer on  

E u calyp tu s te tra tico rm s  and A culus ocim um a  sp nov an undersurface lea f  vagrant on ocim um  

Studies on the g a ll and erineum  form ing m ites attacking m edicinal plants in northern Kerala 

revea led  the p resence o f  A c eria  acan th ae on K y d ia  ca lyc in a  and A c eria  p o n g a m ia e  

C hannaBasavannae on  P ongam ia  p in n a ta  (Sheela and H aq 1992) T he infestation o f  

A c e ria  g o ssyp i M ohanasundaram  on cotton A c eria  m an giferae  Sayed on M ango and 

A sa c ch a ri  Channabasavanna on  sugarcane w ere reported by V ijayaraghavan e t  a l  (1992)

2 1 5  Family Onbatidae

Oribatid m ites com m only occurring in so il w ere reported to cause injury to plants also  

(M ichael 1884 A ok i 1960) T hese m ites w ere lound to liv e  in a w ide variety o f  crop plants 

and w eed s (C ordo and D e  L oach 1975 Haq and Ram am  1985 Ram am  and H aq 1990) 

T he oribatid m ite O rthogalum na tereb ra n tis  W allw ork w as reported to feed  and su rv ive on  

E ich o rm a  cra ss ip e s  (G anga V isalakshy and Jayanth 1991)
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2 2 Natural Enemies of Mites

2 2  1 P red a to ry  m ites

2  2  1 1  ra rn ily  A n ystid a e

S p ecies o f  the A nystidae fam ily w ere reported to feed effectively  on phytophagous 

mites T he species w ere Tencatia  sp nov and A n ystis indica  Gupta w hich feed on all stages 

o f  T  n eoca ledom cu s  on betel vine and T  cinnabarm us  on peach (Gupta and Gupta 1992)

2 2  1 2  F a m ily  A scidae

Sathiamma (1991) collected species o f  L asio sem s  from  co lon ies o f  O  ised em a e  and 

T  ludeni infesting coconut in Kerala Excepting L asiose ius terrestris  M enon and Ghat a stray 

feeder o f  S  an dropogon t w hich is a pest o f  paddy in  North East India no other species has 

been reported to b e  o f  any potential value as an effective predator (Gupta and Gupta 1992)

2  2  1 3  F a m ily  B d ellid a e

Only t vo species o f  the fam ily w ere found to feed on phytophagous m ites They were  

B dellodes qffints A tyeo and B della  sp w hich fed on 0  m dicus and O m angiferus respectively  

(Gupta and Gupta 1992)
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2 2 1 4  Fam ily Cheyletidae

Cheyletus eruditus (Scharantcjwas identified as an efficient predator o f  E  orientahs 

(Dhooria 1982) Other species o f cheyletid mites found m the field predating on phytophagous 

mites were Cheletogenes ornatus (C& F)on mango bud nute A mangiferae and Cheyletus fortis 

on 0  punicae infesting pomegranate in Himachal Pradesh (Gupta and Gupta 1992) Cunaxa sp 

was identified as an efficient predator o f spider mites m Tamil Nadu (Vijayaraghavan et al 

1992)

2 2 1 5  Family Cunaxidae

Cunaxa setirostris (Aerman) was observed as cosmopolitan predator which fed on 

ill stage ot E  orientahs infesting citrus in Punjab O isu lanae  infesting coconut m Kerala and 

O mangiferus infesting mango in Uttar Pradesh Meghalaya Assam and West Bengal 

(Dhooria 1982 Sathiamma 1991 Gupta and Gupta 1992) Cunaxa womersleyi Baker and 

Hoffmann and Cunaxa cynodonae Gupta and Ghosli p eyed B deloni on papaya and 

Schizotetranychus sp on grass respectively (Gupta a id Gupta 1992)

2 2 1 6  Fam ily Phytosendae

Phytosends have been lecognized as one of the nost valuable groups of predators o f  

phytophagous mites (Chant 1959 Me Muitry era / 1984) Studies o f  Me Clanahan 1968 

Laing 1968 and Krishnamooithy and Mam 1989 on Pliytosaulus persuades Athias Henriot 

indicated that this mite was extremely predac ous and also had a high reproductive rate as 

compared to other species o f phytosend mites



A m blyseius finlandicus (Oudemans) occurred m the ecosystem  o f  many phytophagous 

nntes and had a very wide distribution (Gupta et a l 1971 Sadana and Chabra 1974) It was 

reported as a prom ising predator preying on  eggs and larvae o f  E  orien tah s  (Gupta e t a l  

1971)

A m blyseius channabasavanm  Gupta and D aniel w as reported as an efficient predator 

o f  R m dica  and T  fljien s is  (Gupta 1978 Darnel 1981)

D hooria (1982) identified A m blyseius a lston ia  Gupta T yphlodrom us d ivergen tis  

Choudhan Akbar and Rasool as predators o f  E  orien tahs  on  citrus in D elh i T he potential 

o f  T yphlodrom ips tetranychivorus as a predator and as a biocontrol agent o f  red palm  mite 

R indica  w as reported by Jagdish and Nageshchandra (1982) Knshnam oorthy (1983) 

reported the occurrence o f  A m blyseius rhododendrom s  Gupta as a predator o f  T  ludeni on  

ok ra  Very low  population o f  the predatory mite w as reported to be present on  plants in  the 

absence o f  the prey m ites

Gupta and Gupta (1985) reported the occurrence o f  Am blyseius largoensis (M uma) and 

A m blyseiu s ova lis  (Evans) as predatory m ites o f  T  cinnabarm us  and T  neocaledonicus  in 

W est Bengal A finlandicus  w as reported to feed voraciously on the phytophagous mite 

E  orientahs on citrus (Sarttsa and ^adanq 1987) The natural enemy com plex o f  coconut pest 

R indica  w as studied in W est Bengal by Somchoudhury and Sarkar (1989) They reported that 

Phytosetus  sp and Am blyseius sp were the dominant predatory mites Studies on the predatory 

behaviour o f  A ovalis  and on  the chilli mite P  latus  show ed that the adult fem ales consumed  

11 7 2  larvae 9  33 nymphs or 5 07 adults per day w hile  the larvae consum ed 3 76  and 1 38
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prey larvae and nymphs respectively and the protonymphs consum ed 9 18 larvae 7 87 

nymphs and 3 18 adults The phytosends were unsuccessful at a predator prey ratio o f  1 150 

(Hanyappa and Kulkarm 1988) Studies conducted by (Kaiuppuchamy et a l  1994) revealed 

that the adult predators w ere the most efficient in devouung the chilli mites the average 

consum ption per day by an adult being 5 76 4  64 3 20 and 2 12 numbers o f  eggs first instar 

nymph second instar nymphs and adults respectively They also found that the predatory 

potential w as considerably less for the deutonymphs and piotonym phs o f  the predator and the 

larva w as the least effecient

A m ong the predatoiy mites n tea plants Phytose id e and Stigmaeidae were the most 

com m on (Gupta 1989) The piedatoiy potential of T  litduu  and its two phytosend predators 

A longispionosus and Typhlodrom ous tetranychivorous Gupta on T  ludeni investigated by 

M allik  e t a l  (1989) revealed that A longispinosus p eferred the eggs and the younger 

immature stages o f  the p iey  where as T  te tia n y c lm o io  v pieferred the adults and the older 

nymphal stages

Species o f  Euseius were the most com mon phytosei d predator o f  Ohgonychus pum cae  

(Hirst) on  both cit us and avocado in California (M e M uitiy  1989)

A a lston iae  w as identified as an important piedator o f  cotton spider mite 

T  n eoca ledom cu s  (Shah and Jose 1989) and B phoeiucts  (Kumari and Sadana 1991) The 

predatory mites v iz  A alstoniae A  finlandicus A m ultidcntatus and Phytoseius roseus were 

reported to be associated w th bnnjal crop in Punjab (G iew al 1992)

IS



M etaseiulus occidentals  (Nesbitt) was r“ported to check the population build up of 

P citi effectively apple orch ds n Oregon (Croft i d Me Rae ^1992)

List o f predatory mites 11 India the r hosts a d locality and their importance in 

biological control have been given by Gupta and Gupta (1992) The predatory mites 

finlandicus A ovalis A longispinosus A largoensis A multidentatus A tetranychivorous 

were reported to be highly effective n checking the popul ition of E  orientahs 0  cojfeae 

neocaledomcus O mangifei us T  teocaledomcus and T ludeni respectively

2 2 1 7  Family Stigmaeidae

The development and pred itoiy efficiency of Agistt ics cxseitus Gonzalez was reported 

by Hafez et al (1983) Agistei i sp preying on A tapli)lla  theae (Watt and Mann) was 

recorded from North East India (Boithakur and Das 1987) Agistemus sp was also reported 

to feed effectively on Aceria litchi Keifer in litchi and 0  Iseilemae in coconut (Singh et al 

1989 Sathiamma 1991) Among the non phytosend predators stigmaeid mites were the most 

important and cosmopolita l in dist bution a d the species see l feeding on phytophagous mites

1 l tl e t old w eie Agistei m jk s l  c Sum m eisoi/1  nai, je a t on mango and T cinnabarmus 

on bhindi Agistemus te n u ia lis  (Quayle) on A thece Agistemus heterophylla Gupta on 

Euteteranychus sp (Gupta and Gupta 1992)

2 2 2 Insect pi edatois

The coccinell d predators Stctl o us spp feed al ost exclusively on tetianych d mtes 

and they were distributed thiough out the world (Me Muitiy et al 1970 Singh and Ray 1977)
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S teth oru s p a u p erc u lu s  W eise  w as teported to p iey  on  E  o n e n ta lis  but under fie ld  situations  

its population w as found to be very lo w  (D hooria 1982) A n on g  the various insect predators 

o f  tetranychid  m ites in  cassava  S teth o  us g ilv ifi on s  M uls w as the m ost e ffe c tiv e  predator  

(Pillai and P alam sw am y 1985) S tc lh o iu s p ic ip e s  C ise y  w as id entified  by M e M urtry 

(1 9 8 9 ) as a sp ec ia lised  and v o ia c io u s  predate r o f  sp ider m ites in  citrus and avocad o  

(M e M urtry 1989) T h e ov ip ositin g  fem ales consum ed upto 5 0  adult sp ider m ites per day  

and severa l thousands during the i 1 fe t m e Sath l ma (1991) found that S ie th o iu s  

k era lic u s  K apur occurred abundantly n the co lo n ies o f  R  ichca on  cocon u t

O h g o ta fla v ic e p s  O h gota  oviform is  (C asey) and O h g o ta  p y m a l  S o l w ere  identified  as 

im portant stap lrilm id  predator o f  phytophagou n ite s  (G upta 1985) T h e staphalinid  

O lig o ta  sp w as a lso  found as etfic  ent p ied  to is  o f  tetianych  d m ites in festing  cassava  (P illa i 

and Palam sw am y 1985) Gupta (198ojieported that the 1 em ipteran bug A n th o c o te s  m isc itlu s  

(Say) and O n u s in s id io su s  (Say) w e ie  effic ien t p redatois o f spider m ites con su m in g  10 30  

m ites/h our

C h rysopa  carn ea  Stephens w as know n to feed upo P  ulm i in  m any parts o f  tire w orld  

and the last instar larvae o f  the predator consum ed  1000  1500  citrus red m ites d aily  (Gupta 

1985) T he larvae o f  chrysopidae consum ed T  ludeni a id oribatid m ites occuring on coconut 

(Sathiam m a 1991)

T h e  thrips S co lo tl ip s  m d tc  s P r e sn e t w as ep o ited  to be an effic ien t p ied ator o f  

p h ytop h agou s m ites in  B angalore (R eddy and Jagdish 1977) D hooria  (1 9 8 2 ) reported the 

thrips as a predator o f  citrus nute E  o ittu a lis  w h ile  P II i ind Palam sw am y (1985) reported
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it as an efficient predator o f  tapioca mites Predatory thrips were reported to feed occasionally  

on the larval m ites o f  O  ise ilem ae  (Sathiamma 1991)

21

2 3 Nature and symptoms of damage

Jeppson e t a l  (1975) described the nature o f  damage caused by mites as discolouration  

o f  leaves stunted growth and various other deformities in plants B esides the direct dam ages 

on plants many species o f  m ites were teported as vectors o f  plant diseases also (Rajagopalan 

1974 Slykhuis 1980)

2  3 1 T etra n y ch id  m ites

Feeding o f  O  m angiferus in mango reduced the cliloiophyll content o f  leaves with the 

developm ent o f  characteristic y e llow  spots w hich later turned brow nish and m erged to form  

larger spots (Sadana and Chabra 1974)

Puttaswam y and ChannaBasavanna (1979b) fou d tin t feeding by T  ludeni in french  

beans induced w hite stippling at the feeding points which latei coalased and produced blotches 

and necrotic patches

According to Lai and Pillai (1981) the red nutes T  c nnabannus  and T  neocaledom cus  

feed o i  the low er surface o f leaves and produce yellow  sh specks w hich subsequently spread 

producing blotches and elongated stieaks



T h e tw o  spotted  spider m ite T  u rtica e  the m ajor arthropod p est o f  straw berry m  

C alifornia suppressed photosynthetic activ ity  m  the plants due to their feed in g  on  the fo lia g e  

(W ym an e t  a l  1979 Sances e t a l  1979 Butcher e t  a l  1987) Sum angala and Haq (1991)  

o b served  se v e r e  ch lo ro sis  o n  E ich o rm a  c ra ss ip e s  due to  the feed in g  b y  the tetranychid m ite  

E  o r ie n ta h s  T h e  ch lorop h y ll lo ss  as a result o f  the feed in g  w as reported to b e  b etw een  2 2  

and 3 0  per cent A nsari and Pawar (1992) reported that the leaves b eco m e coppery thin  and 

brittle as a resu lt o f  feed in g  by T  ludem

T  c in n a b a rm u s  w as reported as a seriou s p est o f  brinjal w h ich  caused  d irect and 

indirect dam age to the crop T h ese  su ck in g  m ites liv ed  in  co lo n ies under silk en  w eb s w h ich  

carried plenty o f  so il particles in w indy w eather and inhibited photosynthetic activity

(Butani and M ittal 1992) V ijayaraghavan e t a l  (1 9 9 2 ) found that S  ca ja n t caused  w eb b in g  

and y e llo w in g

N andagopal and G edia (1995) observed  that leaves tnfested by T  cin n abarm u s  show ed  

stippling fo llo w ed  by ligh t yello w in g  T hey a lso  reported that dam age w as sev ere  in  crops that 

w ere under m oisture  stress and com plete drying o f  fo lia g e  occurred m  su ch  plants

H isto log ica l and histochem ical studies conducted m  groundnut genotypes by R avi e t a l  

(1 9 9 5 a ) revea led  that T  u rtica e  caused  d irect m echanical dam age to the hypoderm is and  

sp on gy  parenchym a

T etranych id  m ites w ere  reported as vectors o f  d iseases the sp ec ies  b ein g  T  u rtica e  

transm itting the potato virus on  potato (Schu ltz  1963) and T  luden i transm itting D o lich o s  

enation  m o sa ic  virus on  D o lich o s  lab lab (R ajagcpalan  1974)
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2  3  2  T en u ip a lp id  m ite

B ronzing and silvering o f  leaves developm ent o f  scars and deform ities in leaves and 

fruits and overall stunting o f  growth w e ie  the major sym ptoms caused by the feeding activity  

o f  tenuipalpid m ites on  plants (Jeppson e t a l  1975 Sadana and Balpreet 1995)

T he ca ly x  m ite D oh ch o te i a  lychus sp intested the calyx region of tender 

arecanuts causing im m atuie nut fall (Daniel and Premkumar 1976) and the species 

D ohchotetranychus vandergooti (Oudemans) infested the perianth portion o f  tender coconuts 

resulting in immature nut fall (Sathiamma 1985)

Ibrahim and Haider (1989) o b sen ed  that the infestation o f  false spider m ite T  pun icae  

caused considerable lo ss in y ield  of po negranate in Iraq and the m ite not only dam aged the 

leaves but also caused corky ip p eaian ce on the tiu it w all

A s a reaction  to the feeding ot the false spider m ite B  p h oen ic is  protoplasm  o f  the
and

punctured ce lls  coagulated the cells iccu nulated phenolic com pounds there w as significant 

loss o f  chlorophyll (K ennedy and W ateiheyn 1995)

2 3  3 T a rso n em id  m ites

Infestation o f  P  la tus  caused cu iling  and necrosis o f  young leaves and flow ers in 

cotton datura blackgram and cow pea H ow ever in brinjal these sym ptoms were not produced 

(D hooria 1984)



Chilli m ite P  latus  caused severe damage D  chilli crops at flow ering and fruiting stages 

and the feeding resulted in sudden curling and crinkling o f  leaves fo llow ed  by the appearance 

o f  blister patches (Kaiuppucham y a  a l 1994)

2  3 4  E r io p h y id  m ites

Eriophyid m ites w ere reported as potential parasites o f  plants and as vectors o f  m any  

plant diseases (Rajagopalan 1974 Jeppson e t a l  1975) A  cajani as a vector o f  the pigeon pea 

sterility m osaic disease w as leported by Seth (1962) and later by N ene (1972) Reddy et a l 

(1989) and Prabhuswam y and Srim vasiva (1992) Slykhuis (1980) in a review  listed six  

eriophyid m ites as vectors o f  nine virus diseases m plants

E riophyid m ites induced i v u ie ty  of plant deform ities (ChannaBasavanna 1966 

Jeppson e t a l  1975) A j a  m  u p oduced w hite felt like ha ly  outgrowth on the su iface of 

the leaves tender shoots and buds leadin to ces ation o f  grow th o f  plants and production o f  

flow ers (ChannaBasavanna 1966) The eriophyid m ite A  sacchari made gall like blisters on  

the inner surfae o f  the lea f sheath o f  sugarcane (Sithananthan e t a l  1975)

A n accou t o f  tl e v i ious tj pes ol dam ages due to the teed ng o f  eriophyid m ites 

m India was g iven  by Ghosh a  a l (1989) Various sym ptom s o f  injury including formation 

o f  b ig  buds by A c e n a  m a ig fe ia c  uid lussettm g by Tegonotus m angiferae  (K eifer) in 

M angifera indica  curling and shrinkage in Solanum m elongena  by A ceria  lycopersici (W o lff ) 

discolourat on m G a id e u a  j a s m n o d e s  by D ip tilo m io p s bengalensis  Chakraborti and 

M ondal er neum  in Ziziplu  jujul i by le t  a  sp and fingei galls in P ongam ia p in n a ta  by 

A ceria  p o n gam iac  w ere lepo ted by the utl o ;>

24



25
In Kerala tw o eriophyid mites v iz  E n opltyes alangu  and P araphytoptus a langiae  were 

reported to produce pouch galls in Alangium  salvifohcum  (Sheela and Haq 1992)

2 4 Population dynamics

P opulation  dynam ics o f  A can  w is  studied by several w orkers Evans e t a l  (1961) 

stated that the seasonal fluctuation was prominent in prostigmata w hile it w as not so prominent 

m  M esostigm ata and Astigm ata as they w ere found in sm all numbers Sadana and Kanta 

(1971) mentioned that the m te damage v is more apparent in summer M ohanasundaram and 

Karuppucham y (1987) also lep oited  that mites w ere abundantly seen  during the summer 

m onths H ow ever Patel e t a l  (1987) leported that m ites occurred throughout the yearan  

B etel vine

2  4 1 T etran ych id  m ites

Lai and Mukharji (1979) found the peak population density o f  Eutetranychus orientahs  

during M arch June on B auhm ia variaga ta  and R auvolfia  serpen tin a  M ali e t a l (1983) 

observed two peaks for the population o f  Tetranychus urticae  in grapes one during  

Septem ber and the othei dum  g  Januaiy

T he population o f  spider mites ot cassava (Tetranychus spp ) w as reported to be high  

from January to April with a range o f  65 to 535 m ites/leaf and there w as a sudden decline in 

the number fiom  April (Pill l and P 1 usw am y 1985) The authors further reported that an 

increase in m axim um  tempe ituie ib o \c  31 aC  w as found highly favouiable for the rapid 

m ultiplication o f  the mites



Investigations on  the populat on dynam ics o f  oriental red m ite E  o rie n ta h s  on  C oorg  

M andarin revealed that the m ite w as act v e  from  the fourth w eek  o f  January to the third w eek  

o f  N ovem b er w ith  tw o peaks o f  population one during the fu s t  w eek  o f  M ay and the other 

during the third w eek  o f  Septem ber n K unataka (Bhumnavar and S ingh 1986)

S tud ies conducted on seasonal incidence o f  T  cin n abarm u s  on  brinjal b y  M isra and 

Som choudhury (1989) md cated that the c  op w as free from  the attack o f  T  cinnabarm us  from  

N ovem b ei to Febiuary

In field  surveys in M eghalay India the peak activity o f  E  o rie n ta h s  w as observed  

in mandarins m  early M arch and the population peaks w ere found to be related to temperature 

and rainfall (G angw ar 1988)

2  4  2  T e n u ip a lp id  n u tes

D an ie l and Premkum ar (1976) leported that the tenuipalpid m ite R in d ica  caused  

serious dam age to arecanut d unng sum m er m onths

T he stud es on the seasonal h sto iy  o f  B p h oen ic is  on  guava (Sadana and Kumari 1987) 

revea led  that the m ites build up its population at low  temperature (1 2  59oC ) m oderate 

hum idity (71 74%  R H ) less ru n fa ll (2 20  to 3 7 0  m m ) and low  w ind velocity  (3 0 8  km /hr  

4 86 km /hr) T hey further leported that high temperature coupled with high or low  hum idity  

heavy rainfall and high wind cloc ty reduced tl t population level o f  th s m ite in guava The  

tenuipalpid m ite B  p h o c u c is  w s p icsent o tea bushes tluoughout the year with peak
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num beis occurring during M ay August (G ope and D as 1992) The seasonal fluctuations o f  

B  p h o e n ic is  (G eijskes) on Ka lizi nnnb studied by N eena G oel and Sadana (1995) revealed  

that the population  o f  B  ph o c  u cis  cached the peak w hen  the temperature w as high (3 2 ”C) 

the day length  w as m axim um  (13 h ou is) the w ind velocity  w as m oderate (5 68  K M /h) the 

sunshine w as for 11 7 7  hrs and the r u  ifall w as nil

2  4  3 T a r so n e m id  m ites

T r iv ed i (1987) ob se iv ed  the nc dence o f  P olyph ago tarson em u s la tu s  on  potato in 

Karnataka all round the yeai w ith major ncidence during A ugust and Sontakke e t  a l  (1989) 

observed that relative hum iditj w as pos tively correlated w ith  the population o f  the m ite

2 4  4 P re d a to ry  m ites

T h e m o st im portant natural enei ly  o f  tetranychid m ites on  cotton  w as the predatory  

nute A m b lyse iu s  g o ssyp u  Elb dry (E lb  dry et a l  1968)

T he population  o f  p iedatory n itcs T yph lod iom u s  sp and A m blyseiu s  sp the m ost 

abundant dui m g the m onth o f  August follow ed by the m onth o f  June and M ay w hile  they w ere  

totally absent from  D ecem b er to F eb iu a iy  (Singh e t a l  1989)

Som choudhry and S uk (1989) cporied that the peak population o f  Phytoseius sp and 

O h g o ta  sp the tw o predatois o f  R ao  t l la  indica  coincided  with those o f  the hosts



T h e population dynam ics o f  mite predators o f  O hgonychus ise ilem ae  w as studied by  

Sathiamma (1991) Phytosend predatois w ere reported to be abundant from  January to M ay  

and totally absent in July and Novem bei She also observed that cunaxid predators w ere less 

abundant com pared to phytosei d piedai s

2 5 Biology

2 5  1 T etra n y ch id  n u tes

B io lo g y  o f  tetranychid m ites o t different host plants w as studied by m any authors 

(Puttaswam y and ChannaBasavanna 1979a 1081 G ovm dan e t a l  1981 M allik  and 

ChannaBasavanna 1983)

Puttaswam y and C h m niB asav  n i l  (1979b and 1980a) found that high temperature 

(30 35°C ) and low  relative humidity (55 75% ) favoured the developm ent o f  T  ludeni and that 

the host plants had considerable influence on the developm ental period o f  the mite According  

to M allik  and C hannaBasavi ma (1983) at 27  +  0 5 C the developm ent o f  eg g  larva 

protonym ph and deuto tympl if  T  l i h  was c im p leted  in 10 6 32 5 34  5 and 49  hours 

respectively T he m ein  egg  I aval p t lonymphal and deutonymphal periods w ere found to 

be 5 3 2  7  3 6 and 4  9 days lespectivcly  for T  cinnabarm us  and that the fecundity o f  the 

m ite ranged from  4 9  to 58  eggs w ith in average o f  52  8 (Pillai and Palam sw am y 1985) 

W hen T  c in n aban nu s  w as i eared on J panese m int at Ludhiana D hooria and Prem sagar

(1989) observed that the numbc ot te i Ils w e e greater than m ales and that the sex  ratio was 

1 1 9  and 1 1 5  on  M entha a  vensis a id M entha p ip e r ita  respectively
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2  5  2  T e n u ip a lp id  n u tes

Studies conducted by S idam  and Kumari 1987) show ed that a temperature o f  25  C  and 

70%  RH  w e ie  suitable toi l i t  d e v e k p m e it  t B p h o en ic is  as the ov ip osition  period  

fecundity and hatchability w e ie  tound to be the h ighest and m ortality the low est under these  

con d ition s T h e life  c y c le  o f  the tenuipalpid m ite w as found to be com pleted  in 17 23 days 

during A pril A ugust and 37 55 days dui mg N ovem ber February

2 6 Crop loss caused by mite infestation

Red spider m ites in geneia l and the genus Tetranychus m  particular are im portant m ite 

pests o f  agricultural crops and w ere rep irted to cause around 39 per cent o f  pre harvest loss  

in w orld food and fibre p ro d ic tio n  (W it isch  1979)

T h e eriop h yid  m ite A cajan i w  s know n to cause yield  lo sses as h igh  as 95  per cent 

(Reddy and N en e 1981) Pillai and Pal i u sw am y (1982) estim ated an yie ld  reduction ranging  

from 17 to 33 per cent in cassava due to die feeding by T  cinnabarm us  and T  n eocaledom cu s

T h e e ffect o f  d iffe ie  t levels o f m te population on the grow th  o f  french bean  

(P haseolus vu lgaris)  w as stud ed by D hooi la in 1983 and it w as found that during April M ay  

even  5 fem ale m ites in a young plant be iring 5 7 leaves w ould  cause sign ificant dam age to  

leaves resulting m low  vitality f  the pi its



T  cin n abarm u s  a major pest o f  betel v ine caused 4 0  per cent reduction in yield  

(Sivakum ar and M arnnuthu 1987) The infestation o f  the sam e m ite m  bnnjal resulted m  a 

reduction o f  28  08  2 0  53 and 14 37 per cent in  mean y ield  m ean w eight and m ean number 

o f  fruits per plant respectively  in susceptible accessions (Palam swam y and Chelliah 1987)

Patel e t a l  (1987) recorded over 90  per cent lea f infestation by Schizotetranychus cajam  

Gupta o n  red gram  The depletion o f  chlorophyll w as reported by the author to be betw een  

15 71 and 23  75 per cent m various levels o f  lea f infestation

Crop lo sses due to the spider m ite O  indicus on  sorghum  w as estim ated by 

Manjunatha and Puttaswamy (1990) The studies revealed that the plant height gram yield  and 

straw y ie ld  w ere reduced by 15 6 57 9  and 4 0  4  per cent respectively due to the infestation  

o f  the m ite  at 3 0  days o f  crop grow th as com pared w ith the uninfested plants Rao e t  a l

(1990) found that T  u rticae  at Rajendranagar Andhra Pradesh caused 14 per cent dam age to 

green gram

T here are few  reports on the beneficial effects o f  m ite infestation also E ffects o f  

spider m ite (T  urticae) feedm g on  chrysanthem um  bean and cucum ber show ed that low  

spider m ite populations increased the y ie ld  o f  bean and strawberry (T om ezyk e t a l  1989)

2 7 Intra Plant Distribution of Mites

T he w ith in  plant distribution o f  spider m ites, Tetranychus spp on  cotton studied by 

W ilso n  e t  a l  (1991) revealed that early m  the s* ison w hen plants had few  leaves the m ites

30



w ere located  c lo s e  to the term inal portion o f  the m ain  stem  D uring the phase o f  rapid 

vegetative grow th  the m ites w ere located further from  the term inal portion  and as vegetative  

grow th  decreased late in  the season  the m ites w ere again  found c loser  to the shoot term inals

Sites and C one (1985) found that T  urticae  w ere distributed m ainly on the low er h a lf  

o f  the plant from  M ay to July and on the upper h a lf o f  the plant by early A ugust A ccording  

to Perrm g e t a l  (1987) adult fem ales o f  T  u rticae  w ere found to be m ore on  prim ary branch 

o f  cantaloupe and hence this branch could  be recom m ended for u se  in  sam pling program m e

V ertical distribution o f  three species o f  eriophyid  m ites on  tea w as investigated  by  

M uraleedharan  e t a l  (1988  ) T he m ean num ber o f  A  th eae  w as found to be sign ificantly  

high on  the leaves at the top upper strata o f  tea bushes as com pared to m iddle and bottom  The 

density o f  C  carin a tu s  w as alm ost equal on  all three lev e ls  o f  the plant
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3 1 Survey on phytophagous mites and their natural enemies

A  detailed survey on the phytophagous m ites and their natural enem ies associated with  

vegetab les m edicinal plants and ornamentals w as carried out in the district o f  

Thiruvananthapuram Kerala during 1992 and 1993 The centres selected for the survey w ere  

the D istrict Agricultural Farm Permgam m ala and the farms attached to the A y u n e d ic  

R esearch  Centre Poojappura the C ollege o f  Agriculture V ellayam  the Kerala U m \ersily  

Centre K anavattom  and the Tropical Botanical Garden and Research Institute Palode The 

survey  on  the nntes associated with m edicinal plants w as conducted m  all the centres except 

the D istrict A gricultural Tarm Permgammala and that on  the m ites associated with  

ornam entals w as conducted in the Agricultural C o llege  Tarm V ellayam  the D istn ct  

Agricultural Tarm Permgam m ala and the Tropical Botanical harden  and R cscaich  Institute 

P alode taking into account the availability o f  sufficient number o f  host plants The  

Agricultural C o llege  Farm Vellayam  and the District A gncu ltu ia l Tarm Permgammala where 

there w as large sca le  cultivation o f  vegetables round the year w e ie  chosen  for the survey on  

the m ites associated w ith  vegetables

In both the years the survey w as carried out in the p iem onsoon  m onsoon and 

postm onsoon  seasons D uring each survey plants for observation w ere selected  random ly  

From  each o f  the randomly selected plant sam ples o f  leaves tw igs and flow ers w ere collected  

from  the top m dHle and bottom  portions in separate polythene bags The sam ples were  

properly labelled and brought to the laboratory and population counts o f  phytophagous nntes 

and predators recorded after detailed exam ination
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In the laboratory the leaves tw igs and fit v  ers in  each sam ple w ere first sorted for the 

p resen ce  or  ab sen ce o f  m ites and the percentage o f  in fested  leaves tw ig s and flo w ers w ere  

determ ined  T h ree  in fested  leaves from  each  sam ple w ere se lected  at random  and counts o f  

p h ytop h agou s m ites and predators recorded In L iv in sto n a  ch in en sis  w h ich  has large sized  

lea v es  m ites present in  an area o f  1 crrf/leaf w ere  counted  by p lacing a card board p iece  

h aving a w in d o w  o f  1 cm 2 o n  the le a f  surface and u sin g  a lO x lens

Perm anent slides o f  the acarine fauna observed in  the survey w ere prepared in H oyer s 

m edium  T h e H o y er  s m ed ium  w as prepared by m ix in g  the fo llo w in g  ingredients

D istilled  w ater 50  ml

G um  arable crystals 3 0  g

C h lo ia l hydrate 2 0 0  g

G lycer in e  2 0  g

A fter  m oun tin g  the m ites the slid es w ere kept under a 60 W  bulb for  clearan ce after  

w hich  the ed g es o f  the coverslip s w ere  sea led  w ith  D P X  m ountant T w o  lab els w ere  used  on  

each  slid e  on e label contained  the details such as the h ost plant loca lity  date o f  co llec tio n  

and c o lle c to r  s nam e and the other contained the details o f  the sp ec im en  T h e slid es w ere  

ser ia lly  num bered Insect predators o f  the m ite w ere  preserved  in  7 0  per cent a lcoh o l and 

later iden tified  and catalogued

T he nature and sym ptom s o f  dam age caused by the m ites m d ifferent host plants w ere  

also  studied  and recorded
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3 2 Seasonal occurrence of mites 

3 2 1 On vegetables

In the survey  bhindi ch illi pum pkin and vegetable cow pea  w ere identified  as 

im portant vegetab le host plants o f  m ites H ence these plants w ere se lected  for studies on  

seasonal occurrence o f  phytophagous and predatory m ites Snakegourd w hich  is an important 

\e g e ta b le  crop  o f  the area though not recorded as an important host plant o f  m ites w as also  

included in the study as a check

R eplicated  fie ld  trials in  R andom ised B io  k D esig n  w ith six  rep lications and five  

treatm ents w ere  laid out in the Instructional Farm C ollege  o f  A griculture V ellayam  in  the 

prem onsoon m onsoon and postm onsoon seasons o f  1993 The varieties used for the trial w ere  

K iron (bhm di) Jwala M ukhi (ch illi) A m bili (pum pkin) M alika (vegetable cow p ea) and T A  

19  (snakegourd) Thirty plants each o f  bhindi ch illi and vegetable cow pea  and fifteen  plants 

each o f  pum pkin and snakegourd form ed one b lock  F iv e  p'ants m  the centre o f  each  

replication  w ere  se lected  as observational plants and three leaves from  each  plant w ere  

random ly selected  from  the top/distal m iddle and basal portions o f  the plants and observation  

recorded  T hus for  each  crop ninety leaves from  six  replications w ere  exam ined and the 

population counts o f  phytophagous m ites and predators recorded at fortnightly intervals

3 2 2 On medicinal and ornamental plants

In the survey tw o sp ec ies o f  A dh atoda  (A dh a toda  b eddom ei and A dh atoda  vasica) 

orchid {D en drobiu m  sp ) rose {R osa sp p  ) and thunbergia (T hunbergia a la ta )  w ere  observed



to b e  seriou sly  infested by d ifferent sp ec ies o f  m ites and hence these w ere selected  for the 

study on seasonal occurrence The study w as conducted in plants available m  the farm o f  the 

C o lleg e  o f  A gricu lture V ellayam  during the period from  January 1994 to D ecem b er 1994  

O bservations w ere recorded at fortnightly intervals from  ten randomly selected  plants for each  

crop For each observation three leaves collected  randomly from  the top m iddle and bottom  

strata o t  each o f  the selected plant w ere exam ined Population counts o f  phytophagous m ites 

and predators present on  each lea f  w ere recorded M axim um  and m im m um  temperature 

relative hum idity and rainfall w ere also recorded during the period o f  the study and 

correlations w ith  population  counts w orked out

3 3 Biology, Mating behaviour and Oviposition pattern

In the survey conducted tetranychid m ites v iz  T etian ychu s c in n abarm u s  B oisduval 

Tetranychus ludeni Zacher and Tetranychus n eoca ledon icu s  A ndre w ere identified  as 

num erically  m ore dom inant than other m ite pests T he b io logy  o f  these m ites on vegetab les  

have already been  w orked out (M allik  1974 Puttaswam y and ChannaBasavanna 1980  b) 

H en ce the study on  b io logy  o f  these m ites has been  confined to m edicinal plants and 

ornam entals in  the present investigations

A m on g the tetranychid m ites T  cin n abarm u s  w as found to b e the m ost dom inant 

species on the m edicinal plant A d h a to d a  va sica  w h ile  T  ludeni and T  n eoca ledon icu s  w ere  

dominant on  R o sa  spp  H ence the b io logy o f  T  cirnabarin us  on  A d h a to d a  va s ica  and that o f  

1 ludeni and T  n eoca ledon icu s  on  R osa  sp w ere studied



A m ong the tenuipalpid m ites Tenuipalpus pacificu s  and R aoiella  indica  w ere found to 

b e dom inant on  orchids and thunbergia and the b iology o f  these m ites w ere studied on  the 

orchid (D en drobiu m  sp ) and thunbergia (Thunbergia a la ta )  respectively T he m ite  

B rev ip a lp u s p h o en ic is  w as found to be an important polyphagous species and hence  

the b io lo g y  o f  the m ite w as studied on  the ornamentals Caladium  sp M aran ta  sp 

orchid (D en drob iu m  sp ) and tube rose (P olyanthes tuberosa) and on the m edicinal plant 

Ocim um  sanctum

3 3 1 Maintenance of stock culture of mites

For studying the b io logy  the m ites T  cinnabarm us T  ludeni T  neocaledon icus  

B  p h oen ic is T  pacificu s  and R indica  w ere collected from their respective host plants in and 

around Agricultural C ollege  Farm Vellayam  and further m ultiplied m  the laboratory

Potted plants o f  A dh atoda  vasica  Caladium  sp M aran ta  sp Ocim um  sanctum  

R o sa  sp Thunbergia a la ta  and Polyanthes tuberosa  Linn were used for further multiplication  

o f  the m ites The m ites collected from the fields w ere released on  the selected host plants and 

w ere a llow ed  to m ultiply thus serving as the stock cultures o f  the selected species for the 

studies on  b io logy  T he potted plants w ere regularly exam ined and the predatory m ites and 

insects rem oved as and w hen encountered

3 3 2 Biology

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

plates (9cm diameter) were used as cages for the mites Leaf bits (2 cm2) o f host plants placed on
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m oist cotton  pad inside the low er petri p lates form ed the substrata for rearing the m ites T he  

cut end o f  each  lea f bit w as rim m ed w ith  a thm layer o f  cotton  w hich  prevented  the escape o f  

m ites from  the le a f  b it T he cotton  pads w ere daily m oistened  w ith  w ater to prevent drying  

up o f  le a f  bits

D eu to n y m p h s co llected  from  the stock  culture w ere  released  on  the le a f  b its o f  the 

respective h ost plants and the adults w ere allow ed lo  em erge from  tehochrysalis and m ate with  

the o p p o site  se x  M ales w ere  rem oved  after 24  hours from  the petriplates and the m ated  

fem ales w ere  released into lea f  d iscs for eg g  laying T h e le a f  bits w ere  period ica lly  replaced  

w ith fresh  on es T en  rep lications w ere  m aintained for each  sp ec ies

E g g s la id  on  each  day w ere recorded separately T he em ergin g  larvae w ere c lo se ly  

m onitored  to record  the changes taking p lace m the developm enta l stages In itially  

observations w e ie  recorded at 15 m inutes interval and later in the m orn ing and even in g  T he  

ob serv a tio n s recorded  w ere on  p ieo v ip o sit io n  o v ip osition  and p o st o v ip o sitio n  periods  

duration o f  eg g  larva protonym ph deutonym ph intervening q u iescent stages and adult and 

the num ber o f  eg g s  laid T he m orpholog ica l changes taking p lace  during the cou rse  o f  

develop m en t w ere a lso  exam ined  w ith the help o f  a stereo binocular m icroscope and recorded  

T h e m orphom etric observations o f  d ifferent life  stages w ere  recorded  u sin g  an ocular  

m icrom eter standardised by a stage m icrom eter and the m easurem ents w ere  recorded in 

m icrons

T h e  b io lo g y  o f  the m ites w ere  studied  tw ice  first in N ovem b er 1994 and second in 

M arch  199o

37
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3 3 3 Mating behaviour

D eutonym phs o f  both sexes o f  T  cin n abarm u s T  lu dem  T  n eoca ledon icu s

T  p a c if ic u s  and R  in d ica  w ere kept m pairs as w ell as m groups in the lea f  d iscs o f  the

respective host plants in  separate petri plate cages T he deutonym phs and the new ly em erged  

adults c lo se ly  observed  and the m ating behaviour o f  the adults described T he m ating  

b eh iv io u i o f  B  p h o e n ic is  could  not b e  studied as no m ales w ere encountered in the studies

3 3 4 Oviposittonal pattern

T he ovip osition al pattern o f  B  p h o en ic is  on five  host plants w as studied as

it w as an im portant polyphagous m ite T he new ly em erged fem ales o f  B  p h o en ic is

w ere released into excised  lea f d iscs o f  fiv e  host plants v iz  C aladium  sp M a ra n ta  sp  

0  san ctu m  D en d ro b iu m  sp and P  tu berosa  for egg  laying and observations recorded on  

pre o v ip osition  ov ip osition  and post oviposition  periods and the num ber o f  eg g s laid till the  

death o f  the fem ales F iv e  replications w ere m aintained for each h ost plant T he data 

obtained w ere subjected to statistical analysis

3 4 Crop loss assessment

T he vegetab le crops bhindi and chilli w ere observed to be seriously infested by m ites  

T etran ych u s ludeni and P olyph ago tarson em u s la tu s  w ere found in  the survey as the m ost 

important m ite pests o f  bhindi and chilli respectively H ence T  ludem  on bhindi and P  latus  

on  ch illi w ere  se lected  for studies on crop lo ss assessm ent
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3 4 1 Crop loss due to Tetranychus ludem in bhindi

A  pot culture experim ent was carried out from  D ecem ber 1993 to February 1994 in the

C o lleg e  o f  A gricu lture V ellayam  to study the crop lo ss caused by T  ludeni in bhindi

3 4 1 1  Mass culturing of Tetranychus ludeni

A  stock  culture o f  T  ludeni w as m aintained continuously to get su ffic ien t population  

for releasing them  on  the test plants in the pot culture experim ent F or this purpose bhindi 

seed s w ere  so w n  m  pots in a phased m anner com m encing from  three m onths prior to the 

experim ent W hen  the plants w ere three to four w eeks old  T  ludeni co llected  from  bhindi 

plants m the field  w ere released on  them and the m ites w ere a llow ed  to m ultip ly thus serving  

as the stock  culture T he plants w ere closely  m omtored and the predators rem oved  w henever  

encountered

3 4 1 2  Pot culture experiment to assess crop loss in bhindi

A  pot culture experim ent in  com pletely  random ised d esign  w ith  nine treatments and 

three rep lications w as conducted T he variety K iron w as used for the study Plants w ere  

raised in 12 x  15 sized  flow er pots at the rate o f  one plant per pot M anures and fertilizers 

w ere g iven  to the plants as per the recom m endations in the Package o f  Practices (K A U  1989)

The different treatments w ere as detailed b elow
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Treatm ent 1 3 0  m ites/p lant released  at 15 D A S

T reatm ent 2 10 m ites/p lan t released  at 3 0  D A S

T reatm ent 3 3 0  m ites/p lant released  at 30  D A S

T reatm ent 4 10 m ites/p lant released  at 45  D A S

Treatm ent 5 2 0  m ites/p lant released  at 45  D A S

T reatm ent 6 3 0  m ites/p lan t released  at 45  D A S

T reatm ent 7 4 0  m ites/p lant released  at 4 5  D A S

T reatm ent 8 5 0  m ites/p lan t released  at 4 5  D A S

T reatm ent 9 M onocrotophos 0  05  % sprayed at fortn ightly  intervals

In  each  treatment one plant w as m aintained for destructive sam pling S ow in g  o f  bhindi 

seed s w as staggered  to e ffe c t the release o f  m ites sim ultaneously

T h e  plants w ere kept free o f  all pests by m echan ically  rem ovin g  them  as and w hen  

encountered upto the tune o f  release o f  m ites A fter the release o f  m ites pests other than m ites 

w ere p eriod ica lly  rem oved

3 4 1 2  1 Observations

T he percentage o f  leaf infestation w as assessed  b y  counting the total num ber o f  leaves  

and the num ber o f  leaves infested by T  ludeni T he observation  w as recorded from  each plant 

at w eek ly  intervals T he w eigh t o f  fruits per plant in each  treatm ent w as recorded at harvest 

P opulation counts o f  T  ludeni w ere  recorded at w eek ly  intervals Counts o f  T  ludeni present 

m 1 cm 2 area on  the ventral side in each o f  the three leaves se lected  from  the top m iddle and



bottom  portion o f  the plant w ere determ ined using a lOx lens T he data w as subjected to 

statistical analysis
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T he m ain sym ptom s produced by the feedim  o f  T  ludem  were speckling on  the upper 

surface o f  the lea f lam m a m  the early stages o f  infestation fo llow ed  by chlorotic patches 

(Sathiamma 1991) For assessing the developm ent o f  these symptoms a 0 12 scale w hich was 

new ly evo lved  for the present studies was follow ed

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 4 0  % 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

D rying o f  leaves 12

Grade points alloted w ere statistically analysed
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3 4 1 2 2 Estimation of chlorophyll

L eaf sam ples o f  bhindi show ing varying degrees o f  damage sym ptom  (6 20%  21-40%  

41 60%  and >  60% ) w ere collected from  plants m eant for destructive sam pling in the pot 

culture experim ent and were used for the estimation o f  chlorophyll L eaf sam ples taken from  

healthy plants served as control The sam ples w ere thoroughly cleaned after co llection  from  

the plants C hlorophyll w as estimated by the spectrophotom etric m ethod according to the 

procedure outlined by M ahadevan a id  Sndhar (1982)

3 4 2 Crop loss caused by Polyphagotarsonemus latus on chilli

Crop loss due to P  latus on chilli w as assessed by laying out pot culture experim ents

3 4 2 1 Mass culturing of Polyphagotarsonemus latus

Stock culture o f  P  latus w as maintained in  the laboratory in potted plants prior to the 

experim ent Chilli seeds were sow n  and transplar ted in pots o f  12 x  15 in a phased manner 

com m encing from  three months prior to the experim ent Three to four w eeks after 

transplanting P  latus collected from chilli plants m  the field were released on  them  and w ere  

allow ed to m ultiply thus serving as the stock culture for the pot culture experim ent

3 4 2 2 Pot culture experiment to assess crop loss in chilli

T w o pot culture experim ents w ere conducted in ch illi to assess the damage caused 

by P  la tus  the first from  M ay to September 1993 and the second from October 1993 to



February 1994 T he variety used  w as Jwalam ukhi and the seed lings w ere raised in pots o f  size  

12 x  15 O ne m onth o ld  seed lin gs w ere  transplanted to pots o f  size  12 x l 5  at the rate o f  

one per pot T h e preparation o f  potting m ixture and the application  o f  m anures and fertilisers  

w ere according to the recom m endation o f  Package o f  Practices (K A U  1989) T h e treatm ents 

for the exp erim en ts w ere the fo llow in g
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T reatm ent 1 10 m ites released  per plant

T reatm ent 2  2 4  m ites released  per plant

Treatm ent 3 5 0  m ites released  per plant

Treatm ent 4  100 m ites released  per plant

T reatm ent 5 M onocrotophos 0  05  per cen t sprayed at fortn ightly  intervals

T he treatm ents w ere  the sam e for both the experim ents ex cep t that in  the first 

exp er im en t the m ites w ere  released  three w eeks after transplanting and m  the secon d  

exp erim en t th e  m ites w ere  released  six  w eek s after transplanting T h e plants w ere kept free  

o f  all pests b y  m echanically  rem oving them  as and w h en  encountered  upto the tim e o f  release  

o f  m ites A fter the release o f  m ites pests other than m ites w ere rem oved  p eriod ica lly  B oth  

exp erim en ts w ere  laid out m  C om p letely  R andom ized  D es ig n  each  w ith  four rep lications

3 4 2 2 1 Observations
s>

T h e percentage o f  lea f  infestation w as assessed  by counting the total num ber o f  leaves  

and the num ber o f  leaves infested by P  la tus  T he observation w as recorded from  each  plant 

at w eek ly  intervals The w eight o f  fruits per plant in  each treatm ent w as recorded at the time



o f  harvest Population counts o f  P  latus  present in three leaves per plant collected from  top 

m iddle and bottom  portions w ere recorded at w eekly intervals
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D evelop m en t o f  sym ptom s m ch illi due to P  la tus  w as observed and recorded at 

w eek ly  intervals after the release o f  m ites The dam age w as assessed  on  a 0 6 point scale  

new ly evo lved  for the present studies as detailed below

Damage 
grade index

N o  crinkling 0

Initiation o f  crinkling 1

P resence o f  sligh t upward and downward crinkling on  the lea f  2

C rinkling o f  leaves +  T endency o f  leaves for downward curling 3

D ow nw ard curling o f  leaves 4

D ow nw ard curling o f  leaves +  Slight tubular leaves 5

D ow nw ard curling o f  leaves +  tubular leaves +  clusterm g o f  leaves 6 

T he dam age grade indices w ere analysed statistically

3 4 3 Intra plant distribution of mites

The intra plant distribution o f  T  ludem  was assessed from  the sam e pot culture 

experim ent conducted to study the crop loss m  bhmdi (3 4  1) T he population counts o f  

T  ludeni present m  1 cm 2 lea f  area in  each o f  the three leaves selected  from  the top m iddle  

and bottom  portions o f  the plants w ere recorded at w eekly  intervals and anyalysed statistically



3 4 3 2 Polyphagotarsonemus latus on chilh
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T h e intra plant d istribution  o f  P  la tu s  w as a lso  studied  from  the sam e p o t culture  

exp erim en ts conducted  to a ssess the crop lo ss  in  c h illi (3 4  2 ) T h e p opu lation  counts o f  

P  la tu s  recorded  in  each o f  the three leaves se lected  m the top m idd le and bottom  strata o f  

the c h illi p lant at w eek ly  intervals w ere statistically  analysed
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4 1  Survey on phytophagous mites and their natural enemies 
associated with vegetables, medicinal plants and ornam entals in 
Thiruvananthapuram  District

4 1 1  Phytophagous mites

The summarised list o f  species o f  phytophagous mites associated with vegetables 

medicinal plants and ornamentals observed in the survey is presented in Table 1 The 

fam ilies identified in the survey were Tetranychidae Tenuipalpidae Tarsonemidae and 

Enophyidae o f  the suborder Prostigmata and Galumnidae and Onbatidae o f  the suborder 

Cryptostigmata represented by the genera Tetranychus Schizotetranychus Brevipalpus 

R aoiella  Tenuipalpus Polyphagotarsonemus Tarsonemus Aceria Eriophyes and 

Orthogalumna (Plate I)

A t species level the mites were identified as Tetranychus cinnabarmus 

(Boisduval) Tetranychus ludeni Zacher Tetranychus neocaledonicus Andre 

and Schizotetranychus hindustamcus (Hirst) o f  the family Tetranychidae 

Brevipalpus phoenicis Geijskes Raoiella indica Hirst and Tenuipalpus pacificus Baker o f  

the family Tenuipalpidae Polyphagotarsonemus to n s  (Banks) o f  the family Tarsonemidae 

and A ceria  pongam iae  o f  the family Enophyidae The mites belonging to genus 

Taisonemus o f  the family Tarsonemidae the genera Aceria  and Eriophyes o f  the family 

Enophyidae and the genus Orthogalumna o f  the family Galumnidae could be identified 

upto the genus level while the onbatids could be identified upto the family 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

Oribatidae Unidentified

Prostigmata Tetranychidae Tetranychus cinnabarmus (Boisduval) 

Tetranychus ludeni Zacher 

Tetranychus neocaledonicus Andre 

Schizotetranychus hindustamcus (Hirst)

Prostigmata Tenuipalpidae Brevipalpus phoenicis (Geyskes) 

Raoiella indica Hirst 

Tenuipalpus pacificus Baker

Prostigmata Tarsonemidae Polyphagotarsonemus latus Banks 

Tarsonemus spp

Prostigmata Enophyidae Acena spp

Acena pongamiae Channabasavanna 

Enophyes sp



Plate I Phytophagous mites representing  the  im p o rtan t genera identified in the 
survey

A  Telt anychus 

B Bi evipalpus 

C Tenuipalpus 

D Polyphagotarsonemus 

E Acena





43
4 1 1 1  P h y to p h a g o u s m ites on vegetab les

T he details o f  phytophagous m ites associated w ith different vegetables crops are 

g iven  in Table 2

In the survey conducted it w as found that the vegetable crops w ere infested  

w ith  m ites belonging to the fam ilies Tetranychidae Tenuipalpidae and Tarsonem idae 

In the fam ily Tetranychidae the species T  c n n abannus T ludeni and T  neocaledon icus  

w ere found to attack m ore than one host plant T  cinnabarm us  infested two 

sp ec ies o f  Amaranthus v iz  A m aranthus b ico lor  and A dubius T  ludeni w as 

associated  w ith A belm oschus esculentus and Vigna unguiculata  sub sp sesqu ipeda lis  

w h ile  T  neocaledon icu s  w as associated with C ucurbita  p e p o  M oringa  oleifera  

and Solanum  m elongena  The tarsonemid m ite P  latus w as observed to have a w ide host 

range and found to m fest the vegetable crops M om ordica  charantia  C apsicum  annum  

C u cu rb ita  p e p o  Luffa acu tangula V unguiculata  sub sp sesqu ipeda lis  (Plate II) 

B p h o en ic is  w as the on ly  tenuipalpid m ite found infesting vegetables and the infestation  

w as recorded on ly  m S  m elongena

4 1 1 2  P h y to p h a g o u s m ites on m ed ic in a l p lants

The details o f  phytophagous m ites associated with m edicinal plants are presented in  

Table 3 T he m ites observed in the survey belonged to the fam ilies Tetranychidae 

Tenuipalpidae Tarsonem idae and Enophyidae Tetranychus w as found to be the m ost 

dom inant genus infest ng sixteen  o f  the one hundred and fourteen species o f  m edicinal
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Table 2 Phytophagous mites associated with vegetables n Thiruvananthapuram District

Host plant Species of phytophagous mites

Bhindi (Abelmoschus esculentus Linn (Moench) Tetranychus ludeni

Amaranthus (.Amaranthus bicolor L ) Tetranychus cinnabarmus

Amaranthus (Amaranthus dubius Mart ex Thell) Tetranychus cinnabarmus

Chilh (Capsicum annum L ) Polyphagotarsonemus latus
Pumpk n (Cucurbita pepo L ) Tetranychus neocaledonicus 

Polyphagotarsonemus latus
Ridge gourd (Luffa acutangula Roxb ) Polyphagotarsonemus latus
Bittergourd (Momordica charantia L ) Tetranychus sp 

Polyphagotarsonemus latus
Moringa (Moringa oleifera L am ) Tetranychus neocaledonicus
Bnnjal (Solanum melongena L ) Tetranychus neocaledonicus 

Brevipalpus phoenicis
Vegetable
cowpea

(Vigna unguiculata 
sub sp sesquipedalis 
(L ) Verdcourt)

Tetranychus ludeni 
Polyphagotarsonemus latus
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Table 3 Phytophagous mites associated with medicinal plants in Thiruvananthapuram District

Host plant Species of phytophagous mites

Adalodakam {Adhatoda beddomei C l ) Tetranychus cmnabannus 

Brevipalpus sp 

Tarsonemus sp

Adalodakam (,Adhatoda vasica Nees) Tetianychus cumabannus

Chittaratha (/Upima galanga (L) SW) Tetranychus sp

Vepu/Neem (Azadirachta indica A Juss) Schizotetranychus hmdustamcus

Nagadanti {Bahospermum montamm M ArgJ Orthogalumna sp

Kattu Vepu (Cipadessa sp ) Brevipalpus sp 

Raoiella indica

Cheruthek Clerodendrumserratum L Brevipalpus phoenicis

Uzhinja (Cordtospermum hahcacabumUm) Tetranychus sp

Sanghupushpam (Clitoria ternatea L ) Tetranychus sp

Pata {Cyclea (peltata) burmanm 
Hook f & Thomas)

Tetranychus sp

Onla (Desmodium gangetium (L ) DC) Polyphagotarsonemus latus 

Tetranychus ludeni

Avil Elaecarpus serratus Linn Acena sp

Ithi {Ficus tuberculata) Tetranychus sp

Kumbil 0Gmelma arborea Linn ) Polyphagotarsonemus latus

Chakkarakolli {Gymnema sylvestre (Retz) 
Schutt)

Tetranychus sp 

Brevipalpus phoenicis

Common names of medicinal plants are given in malayalam

contd
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Table 3 contd

Host plant Species of phytophagous m tes

Kasthurivenda (Hibiscus abelmoschus L inn) Tetranychus ludeni
Puliyaral (iOxalis cormculata Linn ) Tetranychus ludeni
Tulasi (Ocimum sanctum Linn ) Brevipalpus phoenicis

Keezhanelli (Pyllanthus fratemus Webster) Tetranychus sp

Chetti koduveh (Plumbago rosea L inn) Tetranychus sp

Pongu (Pongamia pmnata (L) P erre) Aceria pongamiae

Malamkara (Randia spinosa Poir) A cena  sp

Manjatti (Rubia cordifoha L sensu 
Hook f)

Brevipalpus sp

Sarpagandha (Rauvolfia serpentina (L ) Benth) Tetranychus ludeni
Ponkarandi (Solacia reticulata w t) Brevipalpus sp

Chandanam (Santalum album Linn ) Polyphagotarsonemus latus
Kurunthotti (Sida rhombifolia L inn) Tetranychus neocaledonicus
Chunda (Solanum indicum L inn) Brevipalpus phoenicis
Karinkurmji (Strobilanthes abates Nees) Brevipalpus phoenicis
Alpam (Thottea sibquosa (Lanmk) 

Ding Hon)
Tetranychus sp

Karmochi (Vitex negundo L in n ) Polyphagotarsonemus latus
Arogyapacha (Trichopus zeylamcus Gaertn) Polyphagotarsonemus latus 

Tarsonemus sp

Amukkuram (Withama sommfera (L ) Durnal) Brevipalpus phoenicis

Common names of med cinal plants are gi en in malayalam



Plate II Polyphagotarsonemus latus on pumpkin

A As seen on the host plant

B Ventral view  (after clearing)



Plate II

B



plants surveyed (A ppendix 1) w hile  the genera B revipa lpu s  and P olyphagotarsonem us  

in fested  nine and fiv e  species respectively The Tetranychid m ites T  cinnabarm us  

T  ludeni and T  neocaledonicus the important mite pests o f  vegetables w ere found 

to infest the m edicinal plants A dh a toda  spp R auvolfla serpen tin a  and S ida  rhom bifoha  

resp ective ly  T he tenuipalpid m ite B  ph oen ic is  and the tarsonem id m ite P  la tu s  were  

found to have w ide host ranges infesting six  and five species o f  m edicinal plant 

respectively  Species o f  A ceria  belonging to the fam ily E nophyidae were recorded on  

E laeocarpu s se rra tu s  (Plate III) and R andia  p m o sa

4 1 1 3  P h y to p h ag o u s m ites on o rn am en ta l p lan ts

The details o f  phytophagous m ites associated w ith ornamental plants are presented  

m Table 4 The ornamental plants surveyed were observed to be infested by phytophagous 

nntes belonging to the fam ilies Tetranychidae Tenuipalpidae Tarsonem idae Enophyidae  

and Onbatidae Out o f  the thirty seven species o f  ornamental plants surveyed ten spec es 

o f  plants w ere seen  infested w ith the genus Tetranychus w h ile four species each were 

infested with the genera B revipalpus and Tenuipalpus Polyphagotarsonem us  infested two  

species o f  ornamental plants R aoiella  Tarsonem us and E riophyes  w ere recorded in one 

species each o f  the ornamental plants

A s observed in vegetables and m edicinal plants T  ludeni and T  neocaledon icus  

w ere the important species o f  tetranychid m ites infesting ornamental plants also The 

infestation o f  T  cinnabarm us  w as recorded in croton sp only w hile T  Indent w as observed 

on B au h m ia  acum inata  D ah lia  sp and R osa  sp and T  neocabtdom us w as observed m
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Table 4 Phytophagous mites associated with ornamental plants in Thiruvananthapuram 
District

Host plant Phytophagous mites

Anthurium (Anthurium andreanum (Lind ) Schoot) Oribatid mite

Bauhmia (Bauhmia acuminata L ) Tetranychus ludeni

Caladium (Caladium sp ) Brevipalpus phoenicis

Croton (Codiaeum vanegatum (L ) Blume) Tetranychus cinnabarmus
Crossandra (Crossandra sp ) Polyphagotarsonemus latus

Dahlia (Dahlia sp ) Tetranychus ludeni

Gardenia (Gardenia jasminoides Ellis) Eriophyes sp

Gladiolus (Glad olus s p ) Tetranychus sp 
Brevipalpus sp

Hibiscus (Hibiscus rosa sinensis L ) Tetranychus neocaledonicus

Jasmine (Jasminum grandiflorum L ) Tetranychus neocaledomcus

(Jasminum sambac (L ) A it) Tetranychus sp

Maranta (Maranta s p ) Brevipalpus phoenicis

Mussaenda (Mussaenda erythrophylla 
Schu nm and Thonn) Tetranychus sp

Orchid (Arachn s sp ) Tenuipalpus pacificus

Orchid (Aranda s p ) Tenuipalpus pacificus
Orchid (Dendrobium sp ) Tenuipalpus pacificus 

Brevipalpus phoenicis
Orchid (Vanda s p ) Tenuipalpus pacificus
Rose (Rosa s p ) Tetranychus ludeni 

Tetranychus neocaledonicus
Mangold (Tagetes erecta L ) Polyphagotarsonemus latus 

Tarsonemus sp

Thunbergia (Thunbergia alata Boj ex Sims) Raoiella ind ca



P la te  III  A c e ria  sp on E la eo c a rp u s se rra tu s





Hibiscus rosa - sinensis, Jasminum grandiflorum, Jasminum sambac and Rosa sp. The 

tenuipalpid mite, T. pacificus was observed in orchids o f the genera Arachnis, Aranda, 

D endrobium  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 o f predators o f phytophagous mites associated with vegetables, medicinal 

plants and ornamentals observed in the survey are presented in Table 5 and plates IV 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 Stigm aeidae which were represented by the genera Cheyletus, Cunaxa,

Am blyseius Phytoseiulus end ftgtstamts. Besides these, mites belonging the family 

Ascidae were found in the colonies o f Tetranychus ludeni on Abelmoschus esculentus and 

Dahlia sp.

Amblyseius, belonging to the family Phytoseiidae was found to be the most 

w idespread genus o f 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;
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Table 5 Predators of phytophagous mites associated with vegetables, medicinalplants and 
ornamentals in Thiruvananthapuram District

Predator Prey mite Host plant

Order / Family Species

A. Predatory mite

Ascidae Unidentified T. ludeni A. esculentus

Bdellidae Unidentified Tarsonemus sp. A. beddomei

Cheyletidae Cheyletus sp. P. latus T. zeylanicus

Cunaxidae Cunaxa sp. T. cinnabarinus A. beddomei

T. ludeni H. abelmoschus

T. neocaledonicus S. melongena
H. rosa sinensis

Stigmaeidae Agistemus sp. B. phoenicis G. sylvestre

Phytoseiidae Amblyseius 
(Amblyseius) sp. T. neocaledonicus S. rhombifolia

T. ludeni A. esculentus
R. serpentina

Phytoseiidae Amblyseius 
(Euseius) sp.

B. phoenicis 
B. phoenicis 
T. pacificus

G. sylvestre 
0. sanctum 
Dendrobium sp.

Phytoseiidae Amblyseius
longispinosus
(Evans)

T. ludeni A. esculentus

Phytoseiidae Amblyseius 
(Neoseiulus) sp. T. neocaledonicus C. ternatea

Phytoseiidae Amblyseius 
(Paraphytoseius) 
multidentatus Swirski

T. necaledonicus C. pepo

and Schecter S. hindustanicus A. indica

Phytoseiidae Amblyseius 
(Typhlodromalus) sp. R. indica T. alata

Contd



Table 5 contd.

Predator 

Order / Family Species

Prey mite Host plant

Phytoseiidae Amblyseius sp.

Phytoseiidae Phytoseiulus sp.

B. Predatory insects

Coleoptera
(Coccinellidae) Stethorus sp

Hemiptera Unidentified

Thysanoptera Unidentified

T. cinnabarinus A. dubius, A bicolor

P. latus C. annum

T. neocaledonicus H. rosa-sinensis

T. neocaledonicus J. grandiflorum

T. ludeni Rosa sp.
D. gangeticum
0 . corniculata
V. unguiculata
sub sp. sesquipedalis

R. indica T. alata

T. cinnabarinus A. beddomei

T. neocaledonicus

T. cinnabarinus 

T. ludeni

P. latus 

P. latus

C. pepo
V. unguiculata
sub sp. sesquipedalis

A. dubius, A bicolor

Rosa sp.
A. esculentus

C. annum

C. annum

T. neocaledonicus A. bicolor

A. dubius



Plate IV

A.

Predatory mites

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
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Plate V



I late VI A m blyseius(E useius) sp p redato r}  on Pi Ivphagotarsonim us latus n 
chilli



Plate VI



Plate VII Predator)' mites

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

B. Am blyseius (Euseius) sp. predatory on Tenuipalpus pacificus on
Dendrobium  sp.





Plate VIII Predatory mites

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

B. Am blyseius (Euseius) sp predatory on Brevipalpus phoenicis on 
Ocimum sanctum
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Plate IX Predators

A. Predatory mite belonging to the family stigmaeidae

B. Stethorus sp. belonging to the family Coccinellidae



P i a t e  IX
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T. pacificus  on Dendrobium', T. cinnabarinus on A bicolor, A. dubius, S. hindustanicus 

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

Cunaxa spp. o f 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 o f m ite infested leaves and population counts

The data on the mean percentage o f mite infested leaves and the mean population 

counts o f 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 V egetables

The mean percentage o f mite infested leaves and the mean population counts o f 

phytophagous mites associated with vegetables in the premonsoon, monsoon and 

postmonsoon seasons o f  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 A gricultural C ollege Farm , V ellayani

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



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 o f leaves infested by T. ludeni in A. esculentus in the 

prem onson season o f 1992 was 63.63 while the mean population count o f the mite was 

10.33. During the premonsoon o f 1993, the mite infested 93.1 per cent o f the leaves and 

the mean mite count increased to 125.66. In the monsoon and postmonsoon seasons 

during 1992 the mean percentage o f 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 o f 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 o f 1993 while the percentage o f leaf infestation by T. cinnabarinus 

in premonsoon season o f 1993 was 53.3 and the mean population count was the 128.83. In 

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

In chilli 40.9 and 68.18 per cent o f  the leaves were infested by P. latus in the 

premonsoon seasons o f 1992 and 1993 respectively while in the postmonsoon season o f 

1993 it went up to 74.2 per cent. However the population count in the premonsoon season 

o f  1992 and 1993 were 14 and 12 mites per leaf respectively while in the postmonsoon 

season o f 1993, the value was 17.66. There was no mite infestation in M. charantia in 1992 

while in the premonsoon season o f P. latus infested 24.5 per cent o f leaves and the mean 

population count was 12.33 per cent. In L. acutangula also the mite showed the same trend.
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Table 6a Mean percentage of mite infested leaves and mean population counts of phytophagous mites
in vegetables at the Agricultural College Farm Vellayani

Mean percentage of leaves infested Mean population ppr leaf
Host plant Hite

Premonsoon Monsoon Postmonsoon Premonsoon Monsoon Postmonsoon
season season season season season season

He an + SE Mean + SE Mean + SE

A b eh n o sa h u s  e s c u l e n t a s T ludem + 63 63 0 12 10 33 + 5 68 0 12 12 + 4 22
(Bhindi) + 93 10 15 8 22 125 66 + 54 50 19 66 + 2 08 12 0 + 7 93

Amaranthus b i c o l o r T cinnabarinus + 0 0 0 0 0 0
(Amaranthu ++ 53 30 3 6 0 128 33 + 66 7 45 66 36 82 0

Capsicum annum P latus 40 90 0 0 14 + 6 24 0 0
(Chilli) + 63 13 13 3 74 2 12 + 5 29 5 + 1 73 17 66 + 3 73

Cucurblta p e p o T n e o c a le d o n ic u s  + 27 60 0 8 6 405 46 + 176 13 0 37 33 20l 03
(Pumpkin) ++ 45 00 0 25 9 33 + 2 51 0 3 6 + 5 29

P latus + 0 0 0 0 0 0
0 0 20 0 0 8

M onarchca charantxa P latus + 0 0 0 0 0 0
(Bittergourd) + 24 50 0 16 7 12 33 + 0 79 0 0 1 33 + 8 97

+ Survey m  1992 + Survey m  1993 SE Standard Error (Contd )

Ol
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Table 6a contd

Mean percentage of leaves nfested
Host plant

Mean population pe leaf
Mite

Promonaoon
season

Monsoon Postjaonsoon 
season season

Premonsoon 
season 
Mean + SE

Monsoon 
season 
Mean + SE

Postmonsoon 
season 

Mean + SE

M oringa olelfera T n e o c a le d o n ic u s  + 36 00 0 0 12 66 + 4 72 0 0
(Monnga) ++ 6 79 0 8 23 9 33 + 5 50 0 2 66 + 1

L u f f a  acutangula Roxb P latus + 0 0 0 0 0 0
Ridge gourd) ++ 37 50 0 0 9 33 + 7 76 0 0

Sol arum o e lo n g e n a T n e o c a le d o m c u s +■ 6 5 0 40 8 + 4 0 2 + 1
(Bnnjal) ++ 15 8 0 0 49 66 + 10 96 28 33 + 23 90 0

Brevipalpus sp + 6 5 0 0 5 66 + 1 33 0 0
++ 0 0 0 0 0 0

Vigna unguiculafca T ludem + :19 5 74 2 75 7 70 66 + l63 44 38 33 -+• IB 55 0
subsp sesqupedalas ++ i38 1 8 3 23 1 e 66 + 5 03 2 33 + 4 04 8 33 4
(Vegetable cowpea)

Survey in 1992 ++ Survey in 1993 SE Standard Error (Contd )

C D
O



T  n eoca led o m cu s  caused 27 6 per cent lea f infestation in C  p e p o  w ith m ean  

population o f  count w as 405 46  m ites per leaf in the prem onsoon season o f  1992 w h ile  m 

1993 the infestation w as 45 per cent and the m ean population count w as 9 33 In the 

postm onsoon season the infestation recorded during 1992 and 1993 w ere 8 61 and 25 per 

cent respectively  In M  oleifera  the m ite caused 36  per cent le a f  infestation w ith  a mean  

population count o f  12 66 m  the prem onsoon season o f  1992 and in 1993 the corresponding 

figurej w ere 6  79  and 9  33 respectively

4 1 3  1 2  D is tric t A g ric u ltu ra l F a rm  P erin g am m ala

T he data on the m ean percentage o f  m ite infested leaves and the m ean population  

counts o f  phytophagous m ites in  vegetables in the District Agricultural Farm 

Perm gam m ala are g iven  in  Table 6b

N o  m ite infestation w as observed in A esculen tus  during the prem onsoon and 

m onsoon  seasons o f  1992 H ow ever m  the post m onsoon season o f  the sam e year 27  27  

per cent o f  the leaves were found infested by T  ludeni with a m ean population count o f  48  

m ites per le a f  In V unguiculata  sub sp sesqu ipela lis  also no m ite infestation was 

observed m  1992 where as m  the year 1993 there w as 76  66 per cent o f  lea f infestation  

by T  ludeni w ith  a m ean population o f  10 m ites per lea f

In Amaranthus T  cinnabarinus w as the m ite observed Infestation o f  the m ite was 

confined to the m onsoon season o f  1992 only the lea f infestation and the m ean populat on  

count being 47  61 per cent and 29  14 m ites per lea f  respect vely

ei



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

Mean percentage of leaves infested
Host plant Mite

Mean population pertfiaf
Premonsoon
season

Abelmoschus esculentus T ludeni + 0
(Bhindi) ++ 10

Araaranthus b ic o lo r T cinnabarinus + 47
(Amaranthus) ++ 0
Capsicum J*nnmw P latus + 24
(Chilli) ++ 30

Cucurbita pepo T n eo c a le d o n icu s + 0
(Pumpkin) ++ 14 :

Momordica cb a ra n tia P latus + 4
(Bittergourd) ++ 25 7:

Mbringa oleifera T neocaledonicus + 0
(Moringa) + 0
Sclanum melongena T neocaledonicus + 20 '
(Bnn^al) ++ 5 5!

Vigna unguiculata T lu d e n i + 0
aubsp se sq u p e d a lis ++ 76 66
(Vegetable cowpea)

Monsoon Postmonsoon 
season season

Premonsoon
season

Monsoon
season

Postmonsoon
season

Mean + SE Mean + SE Mean + SE

0 27 27 0 0 48 + 58 07
0 0 20 + 5 29 0 0

0 0 29 + 14 57 0 0
0 0 0 0 0
28 0 17 33 + 6 11 14 + 6 0
0 15 38 7 33 + 3 51 0 2 66 + 1 15

0 0 0 0 0
37 36 36 16 33 + 6 35 11 + 7 505 + 163 70
0 0 0 66._+ 1 15 0 0
0 0 10 66 + 4 16 0 0
0 4 0 0 5 66 + 1 52
0 33 33 0 0 10 33 + 4 04
0 0 11 66.4- 8 5 0 0
0 0 4 + 6 92 0 0
0 0 0 0 0
0 0 10 + 6 92 0 0

+ Survey in 1992 ++ Survey in 1993 SE Standard Error (Contd )
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In C  p e p o  the incidence o f  T  n eocaledon icu s  w as high durtng post m onsoon  

season  o f  1993 the percentage o f  infested leaves and m ean population counts being 36 36 

and 505 respectively  The infestation during the prem onsoon and m onsoon  seasons w as 

com paratively low er The infested leaves were 14 28  per cent and 9  37 per cent w ith m ean  

population  counts o f  16 33 and 11 m ites per le a f  respectively

In C  annum  and M  chai an tia  P  latus  w as the phytophagous m ite observed in the 

survey In C  annum  infestation o f  the m ite w as observed m  the prem onsoon and m onsoon  

periods o f  1992 where as in 1993 it w as present on ly  m the prem onsoon and postm onsoon  

sea so n s In M  ch aran tia  infestation o f  P  la tus  w as observed during the prem onsoon  

sea so n  o n ly  T he m ean percentage o f  le a f  infestation during 1992 and 1993 w ere 4  and 

25  7 and the m ean population counts w ere 0 66 and 10 66 respectively  In M  o le ifera  

in festation  o f  T  n eoca ledon icu s  w as observed on ly  during the postm onsoon period only  

in both the years o f  survey and the m ean percentage o f  leaves infested w ere 4  and 33 33 per 

cent w h ile  in  S  m elon gen a  the infestation w as recorded during prem onsoon only The 

m ean percentage o f  in fested  leaves w ere 2 0  75 and 5 5 and the m ean population counts 

w ere 11 66  and 4  during 1992 and 1993 respectively

4 1 3  2  M e d ic in a l p lan ts

T he m ean  percentage o f  m ite in fested  leaves and the m ean population counts in  

m edicinal plants at the Agricultural C o llege  Farm V ellayan i D istrict Agricultural Farm  

P enngam m ala Tropical B otanical Garden and R esearch Institute jPalode and U niversity  

Centre K anavattom  are presented m  T ables 7a 7b 7c and 7d

0 3



4 1 3  2 1 A gricu ltu ra l C ollege  F arm , V ellayan i
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T he m ean percentage o f  m ite infested leaves and the m ean population counts o f  

phytophagous m ites in m edicinal plants at Agricultural C ollege  Farm V ellayani are given  

in  Table 7a

T  cin n abarin u s  w as found to infest tw o species o f  A dh atoda  A  beddom ei and 

A v a s ic a  but the infestation recorded m A beddom ei w as sligh tly  higher The mean 

percentage o f  leaves damaged were 32 and 13 33 and the m ean population counts were 52 

and 10 66 m ites per lea f in A beddom ei and A vasica  respectively during the prem onsoon  

season  o f  1993

T he polyphagous T  ludeni w as found to infest the m edicinal plants O  corn icu la la  

D esm odium  gangeticum  and H  abelm oschus T  neocaledon icus  w as observed in 

C  ternatea  w h ile  Tetranychus sp w as observed on P  ro sea  and C  halicacatum  and the 

in festation  w as m ore during the prem onsoon se ison  The tenuipalpid m ite B  ph o en ic is  

w as observed to infest O  sanctum  the m festatio l  o f  the m ite w as found to be m ore in the 

postm onsoon season

4 1 3 2 2  A y u rv ed ic  R esearch  C en tre , P oojap p u ra

T he m ean percentage o f  m ite infested leaves and the population counts o f  

phytophagous m ites m  m edicinal plants at A yurvedic Research Centre Poojappura are 

g iven  in Table 7b



Table 7a Mean percentage of mite infested leaves and mean population counts of phytophagous mites in
medicinal plants at Agricultural College Vellayani

Host plant Mi to
Moan percentage of leaves infested Mean population perXesF

Premonsoon
season

Monsoon Postmonsoon 
season season

Premonsoon 
season 

Mean + SE

Monsoon 
season 

Mean SE

Postmonsoon 
season 

Mean + SE

Adbatoda beddomei T cinnabarinus + 0 0 0 0 0 0
(Chittadolodakam) ++ 32 0 0 52 + 40 33 0 0

Adbatoda vasica T cinnabarinus + 0 0 0 0 0 0
(Adalodakam) ++ 13 33 0 0 10 66 + 9 45 0 0

icoria tematea T neocaledonicus + 19 0 0 0 8 66 + 2 08 0 0
(Sanghupushpam) ++ 28 1 0 25 110 + 51 39 0 14 66 1 IS

Cordiospem tum  ha licacabum Te fcranychus sp + 28 0 35 9 2 + 2 58 0 11 + 1 73
halicacabum ++ 53 3 0 0 30 33 + 20 79 0 0
(Uzhinja)

Desmodlum gangeticvm T ludeni + 0 0 28 5 0 0 32 + 10 8
(Onla) ++ 28 0 0 19 66 + 5 77 0 0

Hibiscus abelmoschus T ludeni + 0 28 57 0 0 5 66 + 2 08 0
(Kas thun venda ) ++ 23 5 21 40 0 14 16 + 12 76 2 68 + 2 57 0

Ocimum sanctum B phoenicis + 0 4 44 25 45 0 2 66 + 2 51 11 33 + 3 05
(Tulasi) ++ 15 85 0 46 66 4 + 3 0 6 + 2

O xa lia  c o m ic u la ta T ludeni + 0 0 0 0 0 0
(Puliyaral) ++ 28 0 0 7 66 + 4 50 0 0

Plumbago rosea Tetranychus sp + 0 0 0 0 0 0
(Chettikoduveli) ++ 35 20 5 85 14 + 16 13 2 66 + 4 61 0 31 + 0 57

+ Survey in 1992 ++ Survey in 1993 SE Standard Error

05
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Table Mean percentage of mite infested leaves and mean population counts of phytophagous mites m
medicinal plants at Ayurvedic Research Centre Poojappura

Host plant Mite
Mean percentage of leaves infested Mean population perleaf

Premonsoon Monsoon Postmonsoon Premonsoon Monsoon Postmonsoon
season season season season season season

Mean + SE Mean + SE Mean + SE

Adhatoda beddomei r cinnabarinus + 11 11 0
(Adalodakam) ++ 6 45 0

Arj.stoloch.ia indica B phoenicis + 21 42 0
(Garudakodi) ++ 15 78 0

Cinnamomum zeylanicum Tetranychus sp + 23 07, 0
(Cinnamon) ++ 0 0

Clerodendrum serration B phoenicis + 5 33 21 05
(Cheruthek) ++ 14 81 0

Clitoris tematea Tetranychus sp + 42 30 0
(Sanghupushpam) + 12 30 0

Cyclea peitata Tetranychus sp + 63 63 0
(Pata) + 25 4 16

Desmodium gaugeticum T ludeni + 16 66 33 33
(Orila) ++ 25 0

ficus tuberculata Tetranychus sp + 14 28 0
(Ithi) ++ 27 27 0

Gymnema sylvestre B phoenicis + 12 0
(Chakkarakolli) ++ 0 0

+ Survey in 1992 ++ Survey in 1993

IB 75 8 5-f 6 92 0 46 66 + 18 92
42 85 33 66 + 10 69 0 3 + 1  73
0 31 + 2 07 0 0

18 18 183 33 0 2 33 2 08

0 33 66 + 10 69 0 0
0 0 0 0
0 4 66 + 3 78 9 33 + 4 16 0

5 26 2 66 + 1 15 0 3 33 + 1 15
25 15 66 + 8 02 0 0

19 49 14 0 + 9 16 0 11 33 + 9 07
0 8 22 + 11 36 0

12 5 11 66 + 4 50 1 00 + 1 73 9 33 + 4 16
0 23 33 + 10 11 1 33 + 1 52 0

16 66 12 66 + 9 07 0 13 + 12 16

0 142 33+12 0 0
0 23 66 + 25 42 0 0

58 33 8 66 + 1 15 0 13 + 11 53
36 36 0 0 39 + 5 19
SE Standard Error

<33
0 3





T  cinnabarinus w as observed in A beddom ei in the prem onsoon and post m onsoon  

season w hile  T  ludeni w as observed m D  gangehcum  O  corm cu la ta  and R se ip en lm a  

S  rh om bifo lia  w as infested by T  neocaledon icus

Other Tetranychus species w as observed m C  tern a tea  C  p e lta ta  F  tuberculata  

P  indica  P  fra te rn u s  and P  ro sea  show ing infestation uniform ly m ore m the 

prem onsoon season

The infestation o f  B  p h o en ic is  w as recorded in C  serratum  G  sy lvestre  and 

S  a b a te s  The lea f infestation noticed varied from 5 26 to 21 05 per cent in C  se n a tu i i 

12 to 58 33 per cent m G  sy lvestre  and 12 to 58 33 per cent in 5  c ila tes  respectively

4 1 3  2 3 Tropical Botanical Garden and Research Institute Palodc

The data related to the m ean percentage o f  m ite infested leaves and the m ean  

population counts o f  phytophagous m ites in m edicinal plants at the Tropical Botanical 

Garden and Research Institute Palode are presented in Table 7c

Tetranychid and temupalpid m ites were found to infest the m edicinal plants at this 

centre T  neocaledonicus  w as observe d during prem onsoon season o f  1993 m C  ternatea  

and the m ean percentage o f  infested le ives w as 7 69 per cent with a mean population count 

o f  28  33 m ites per lea f  T  ludeni w as found to m fest D  gangetium  and the mean 

percentage o f  lea f infestation varied from 29  41 to 50 per cent w hile  the m ean populat on 

count varied from 2  to 24  33 m ites per lea f The infestation o f  B  p h o en ic ts  w as observed  

m 5  a b a te s  during the prem onsoon seasons in both the years o f  survey The mean



Table 7c Mean percentage of mite infested leaves and mean population counts of phytophagous mites
in medicinal plants at TBGRI Palode

Percentage of infested leaves Mesa Population pe Ie«F
Premonsoon
season

Monsoon
season

Postmonsoon
season

Premonsoon 
Mean + SE

Monsoon 
Mean + SE

Postmonsoon 
Mean + SE

Clitoria teraatea 
(Clitona)

neocaledonicus + 0
++ 7 69

0
0

0
0 28 33 + 23 28

0
0

0
0

•Desmodium gangefcicum T ludeni + 0 0 29 41 0 0 24 33 +11 06
(Orila) ++ 30 0 50 0 17 66 + 7 5 0 2 + 1 73

Ficus tuberculata Tatranychus sp + 0 0 60 0 0 11 + 5 19
(Ithi) ++ 0 0 44 44 0 0 29 66 + 16 86

Strabllanthes collates B phoenicis + 14 28
{Kanmkurinji) ++ 6 66

0
0

6 5 
3 0

2 12 
2 64

0
0

0
0

+ Survey in 1992 ++ Survey in 1993 SE Standard Error

0 3  
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in festations recorded w ereeSand  3 m ites per lea f  during the first and second year o f  

survey respectively

4 1 3  2  4 U n iv ersity  C en tre  K a n a v a tto m

The data related to the mean percentage o f  m ite infested leaves and m ean population  

counts o f  phytophagous m ites m  the medicinal plants in the farm attached to the University  

Centre K anavattom  are presented m  Table 7d

T  cinnabarinus T  ludem  and P  latus were observed to infest the m edicinal plants 

in this centre also T  cinnabarinus  w as recorded from A beddom ei during all the three 

seasons surveyed The m ean percentage o f  infestation varied from 9  52  to 45 45 per cent 

and the m ean population varied from  8 33 to 14 m ites per lea f

4 1 3  3 O rn am en ta ls

T he data on  the m ean percentage o f  m ite infested leaves and the m ean population  

counts o f  phytophagous m ites on  ornamentals recorded m the survey conducted during the 

pre m onsoon  m onsoon and postm onsoon periods o f  1992 and 1993 at the Agricultural 

C ollege Farm V ellayani District A gncultual Farm Penngam m ala and Tropical Botanical 

Garden Palode are given  in tables 8a 8b and 8c

4 1 3  3  1 A g r icu ltu ra l C ollege  F arm , V cllayam

T he data on the m ean percentage o f  m ite infested leaves and the m ean population
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Table 7d Mean percentage of mite infested leaves and mean population counts of phytophagous mites
m  medicinal plants at University Centre Kanavattom

P e r c e n ta g e  o f i n f e s t e d  l e a v e s P o p u la t io n  p er deaf

P rem onsoon M onsoon Postm on soon Prem onsoon M onsoon Postm on soon
s ea so n s ea so n se a s o n s ea so n S easo n S eason

Mean +  SE Mean 4- SE Mean 4- SE

A d h a tod a  -beddomei T  c in n a b a r in u s + 45 45 9 52 45 45 8 33 + 9 57 8 33 +9 07 10 33 4-5 03
(A da lodakam ) + 18 18 0 11 76 11 33 + 4  79 0 14 4-7 21

A lp in ia  galang-a T e t r a n y c h u s  sp + 40 0 13 33 3 66 + 4 04 0 1 66 4- 1 52
(C h i t t a r a t h a ) ++ 6 66 0 0 2 66 + 4 61 0 0

C znnajnom um  z e y l a n i c u m T e tra n y ch u s  sp + 3 12 0 0 0 66 + 1 15 0 0
(C innam on) ++ 0 0 0 0 0 0

O x a l i s  c o m ic u la t a T  lu d e n i + 0 0 0 0 0 0
( P u l i y a r a l ) ++ 21 42 0 0 5 66 + 2 30 0 0

G m elin a  a rb o r e a P  l a t u s + 0 0 9 37 0 0 2 + 1
(K u m b il) + 10 7 0 0 19 66 + 1 52 0 0
Prem na s e r r a t i f o l x a T e tra n y ch u s  sp + 0 0 0 0 0 0
(Frem na) ++ 41 66 0 0 15 66 + 6 50 0 0

+ Survey in 1992 ++ Survey in 1993 SE Standard Error



counts o f  phytophagous m ites recorded a* the Agricultural C ollege Farm V ellayam  are 

given  m  Table 8a

O nbatids w ere the on ly  m ites recorded on A andreanum  in the survey The 

in festation  o f  the m ites w ere recorded only during the post m onsoon o f  1992 w h ile  m  

1993 the incidence w as recorded during premonsoon m onsoon and postm onsoon seasons 

T he m ean percentage o f  infested candles varied from 3 12 to 18 18 and the m ean 

population counts varied from 0 66 to 4  33 m ites/candle The phytophagous m ite recorded 

on C aladtum  sp and P  tuberosa  w as B p h o em cis  In both the ornamentals there w as no 

infestation during 1992 w hile  in 1993 it w as confined to the postm onsoon season on ly  In 

D endorbium  sp the m ite w as recorded in the postm onsoon o f  1993 In C roton  sp the mite 

observed w as T  cm nabarinus  and the infestation w as found m  the prem onsoon and post 

m onsoon  seasons o f  1993 on ly  the percentage o f  infested lea f being 12 3 and 21 4  and 

the m ean population counts being 2  66 and 8 66 m ites per le a f  respectively

The m ite species recorded from H  ro sa  sin en sis D a h lia  sp L chinensis 

and R o sa  sp w as T  ludem  In R o sa  sp the pest w as recorded m  all the three seasons in 

both the years where as in L chinensis it w as recorded only in the prem onsoon season o f  

1992 and 1993 respectively In D a h lia  sp it w as recorded m  the prem onsoon season  

o f  both the years In addition to T ludem  T  neocaledon icus  w as also recorded in 

R osa  sp m the prem onsoon seasons o f  1992 and 1993 and the post m onsoon season  

o f  1993 T he percentage o f  leaves infested by T  ludem  w as 41 30 in the 

prem onsoon season o f  1992 where as that by T  neocaledon icus  w as 40  8 m the 

postm onsoon o f  1993 T  neocaledon icus  w as recorded from J  grandiflorum  also
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Other species o f  Tetranychus were also recorded from Coleus sp C oriopsis  sp and 

M  erythrophylla  In C oleus  sp and C oriopsis sp the infestation w as sparse In J  sam bac  

18 90  per cent leaves w ere infested and in M  erythrophylla  37 8 per cent leaves were 

infested in the prem onsoon season o f  1993

T he tenuipalpid m ite T  pacificu s  w as found to infest D en diob iu m  sp L eaf 

infestation o f  T  pacificu s  observed at Vellayani varied from 32 and 18 26 per cent during 

prem onsoon season and 11 53 and 3 63 during post m onsoon season and the mean 

population recorded w ere 480  and 655 m ites per lea f  during prem onsoon season  and 8 to 

9 33 during post m onsoon season o f  1992 and 1993 respectively

T he tenuipalpid m ite R indica  recorded on T  a la ta  w as observed during 

prem onsoon m onsoon  and postm onsoon periods in both the years surveyed The 

in festation  varied from 2  2 per cent m  the m onsoon  season to 25 5 per cent in the 

prem onsoon season w ith a m ean population count o f  2  66 m ites per le a f  during m onsoon  

season  and 66  33 m ites per le a f  during prem onsoon season o f  1992

4 1 3 3 2  District Agricultural Farm Permgammala

T he m ean percentage o f  m ite infested leaves and the population counts o f  

phytophagous m ites in ornamentals at the D is n e t  Agricultural Farm Perm gam m ala are 

g iven  in Table 8b

O nbatid  m ites w ere found to infest the candles o f  A  andreanum  at the District 

A gric iltural Farm Permgam m ala also During the prem onsoon season the infestation



Table 8a Mean percentage of mite infested leaves and mean population counts of phytophagous mites in
ornamentals at the Agricultural College Vellayani

Host plant Mite
Mean percentage of leaves infested

Premonsoon
season

Monsoon Postmonsoon 
season season

Premonsoon 
season 

Mean + SB

Mean population per leaf

Monsoon 
season 

Mean + SG

Postmonsoon 
season 

Mean + SG

Anfchurium andreanum Oribatid + 0 0 18 18 0 0 4 33 + 4 04
(Anthurium) ++ 3 12 8 14 3 0 66 + 1 1 2 66 + 2 51 1 33 + 2 3

Caladium sp B Phoenicia + 0 0 0 0 0 0
(Caladium) ++ 0 0 11 11 0 0 14 00 + 12 28

Colevs sp Tetranychus sp + 8 0 0 21 33 + 0 0 0
(Coleus) ++ 0 0 0 0 0 0

Conopsis sp Tetranychus sp + 0 0 0 0 0 0
(Conopsis) ++ 1 2 0 0 8 33 + 3 51 0 0

Codiaeuq variegatum T cinnabarinus 0 0 0 0 0 0
(Croton) ++ :L2 3 0 21 4 2 66 +12 58 0 B 66 +

CMC"

+ Survey in 1992 ++ Survey m  1993 SG Standard Error Contd





Table 8b Mean percentage of mite infested leaves and mean population counts of phytophagous mites
m  ornamentals at District Agricultural Farm Peringammala

Mean percentage of leaves infested
Host plant Mite

Mean population pc loaf
Premonsoon
season

Monsoon Postmonsoon 
season season

Premonsoon
season

Monsoon
season

Postmonsoon
season

Mean + SE Mean SE Mean
♦anfhummi andreanura Oribatid + 7 69 0 0 1 33 + 1 15 0 0
(Anthurium) ++33 33 15 38 0 0 66 + 1 15 2 33 + 1 30 0
Hibiscus rosa 3inesis T neocaledonicus + 0 0 0 0 0 0
(Hibiscus) ++ 0 6 12 0 0 21 66 + 8 14 0
jasminum gran.dj.florum T neocaledomcus + 4 44 0 40 7 33 +_.6 28 0 5 66 +
(Jasmine) ++ 0 0 0 0 0 0
Jasminurn sambac Tetranychus sp + 4 44 0 0 7 33 + 7 02 0 0
(Jasmine) ++ 6 06 1 66 0 86 33 + 40 95 0 0
Rosa sp T ludeni + 40 0 0 24 66 + 16 16 0 0
(Rose) ++ 0 0 0 0 0 0
Maranta sp B phoenici3 + 14 2B 0 0 6 33 + 2 08 0 0
(Maranta) ++ 0 0 0 0 0 0
Mossaenda erythrophylla Tetranychus sp + 0 0 6 2 0 0 0
(Mossaenda) ++ 0 15 62 0 70 0 5 66 +_.4 64 0

+ Survey in 1992 ++ Survey in 1993
The infestation of the oribatid mites were in the candles

SE Standard Error

- v l

CTD



observed w ere 7  69  and 33 33 per cent m  1992 and 1993 respectively But the number o f  

m ites present m  the candle w ere few  T he m ean number o f  mixes varied betw een 0 66  to 

2 33 m ites per candle The m cidence o f  T  neocaledonicus w as ooserved in  H  ro sa  sinensis 

and J  grandiflorum  In H  ro sa  sin en sis  the m ites w ere noticed on ly  in the m onsoon  

season  o f  1993 w ith  a m ean population o f  21 66  w hile m J  grandiflorum  the occurrence 

w as noted during prem onsoon and postm onsoon season o f  1992 H eavy incidence o f  

T ludem  on R osa  sp w as observed during prem onsoon season o f  the first year o f  survey 

T he lea f  infestation w as 40  per cent w ith a m ean population o f  24  m ites per lea f A s in  the 

Agricultural C ollege  Farm V ellayam  B p h o em cis  w as observed m M aran ta  sp m the 

D istrict Agricultural Farm Penngam m ala also

4 1 3 3 3  T r o p ica l B o ta n ica l G arden  an d  R esearch  In stitu te , P a lod e

T he m ean percentage o f  m ite infested leaves and the population counts o f  

phytophagous m ites in ornamentals at th Tropical Botanical Gardens and R esearch  

Institute Palode are g iven  in  Table 8c

M ites w ere observed from few  plants only at the Tropical Botanical Garden and 

Research Institue Palode The incidence o f  onbatid m ite m  A andreanum  w as recorded  

only during prem onsoon season The extent o f  lea f infestation w as 5 71 per cent and 

the m ean population o f  m ites w ere 0 6(> m ites per lea f Sim ilarly the occurrence o f  

T  n eoca ledon icu s  m  J  grandiflorum  w as observed only during prem onsoon seasons o f  

1992 and 1993 and the extent o f  lea f infestation recorded were 8 78 and 20 45 per cent 

respectively But the occurrence o f  T  ludem  m  R osa  sp w as observed during both 

the prem onsoon and m onsoon seasons The infestation varied from 8 to 18 75 per cent
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Table 8c Mean percentage of mite infested leaves and mean population counts of phytophagous mites m  
ornamentals at TB6RI Palode

Percentage of infested leaves Population perlodE
Premonsoon
season

Monsoon
season

Fostaonsoon
season

Premonsoon 
Mean + SE

Monsoon 
Mean + SE

A n th u r iu m  andreanum 
(Anthunum)

Oribatid + 0 
++ 5 71 0 66 -f 1 15

.Tacrmi nimi g r a n d x f lo r u m  I* neocaledomcus + 8 78 0 0 6 66 + 3 78 0
(Jasmine) ++ 20 45 0 0 6 00 + 4 35 0

Orchid
(Hybrid)

T pacificus + 3 57
++ 26 66

4
12 72

4
22 33

3 60 
9 09

R osa, sp 
(Rose)

T  l u d e n i + 8 0 
++ 18 75

8 33 
0

21 66 
11 33

21 60 
8 32

16 + 9 16 
0

+ Survey in 1992 ++ Survey in 1993 Standard ErrorSE

Postaonsoon 
Mean + SE

0
0

0
0

7 33 + 7 02 
15 45 4* 4 58

0
0

CO



N o  infestation o f  the m ite w as recorded during the post m on soon  season  T  p a c if ic u s  an 

im portant p est o f  orchid  w as observed  at th is centre a lso  T h e in festation  w as prevelant 

during the  p rem on soon  and p ost m o n so o n  periods T he le a f  dam age noted  during  

prem onsoon  sea so n s o f  1992 and 1993 w ere 3 57 and 2 6  66  per cent resp ective ly  W h ile  

the v a lu es w ere  4  and 12 7 2  per cen t during the p o st m on soon  season s o f  th e  respective  

years T h e p opu lation  counts per le a f  w ere 4  and 2 2  33 m ites per le a f  in  the prem onsoon  

season s and 7 33 and 15 45  during the postm onsoon  seasons o f  1992 and 1993 respectively

4 1 4  Predator Prey Ratio

T h e m ean  population  counts o f  predators their prey m ites and the predator prey  

ratio ob served  m  v egetab les during the prem onsoon  m on soon  and post m on soon  periods  

are presented  in T ab le 9a

T h e  predator prey ratio in  the prem onsoon  season  o f  1992  in  the A gr cultural 

C o lle g e  Farm  V ellayan i m  A  escu len tu s A  du biu s C  annum  S  m elon gen a  and 

V  u n g u ic u la ta  sub sp  se sq u ip e d a lis  w ere 1 7 7 0 1 1 4  1 7 0  6 resp ective ly  In the 

m o n so o n  and p ost m on soon  season  o f  the year the popu lation  o f  prey m ites and their 

predators w a s com parably low er m  m o st v egetab les observed  ex cep t in  cucurbits and 

vegetab le co w p ea  w here the predator prey ratio w a s 1 11 2  in the p o st m o n so o n  season  

and 1 14 6 m  the m o n so o n  season  resp ective ly  In  1993 a lso  a lm ost the sam e trend w as  

ob serv ed  the prem on soon  season  sh ow m g higher population  counts o f  prey m ites and 

predators
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Table 9a Mean population counts of Phytophagous mites and their predators and the predator prey ratio m  vegetables
A Agricultural College Vellayani

Premonsoon season Predator
Host plant Prey mite Phytophagous Predator prey

mite ratio
Number/3 leaves

Abelmoschus esculentus T  l u d e n i + 31 4 (P) 1 7 7
++ 37 0 0

A m a r a n th u s  b i c o l o r T  c i n n a b a r i n u s 0 0 0
++ 385 9 <S) 1 42 7

17 (T) 1 22 6
2 (P) 1 192 5

C a p s ic u m  annum P latus + 42 6 (P) 1 7
7 (H) 1 6
2 (S) 1 21

++ 36 0 0

Cucurbita p e p o T  n e o c a l e d o n i c u s + 1217 8 (S) 1 152 1

++ 2B 0 0
Solanum melongena T  n e o c a l e d o n i c u s + 20 14 (PJ 1 1 4

+ 48 3 (P) 1 16
40 (C) 1 1 2

Vigna unguiculata T  l u d e n i + 212 3 <P> 1 70 6
sub sp sesguipdalis ++ 26 0 0
B D strict Agr cultural Farm Perxngammala

A b e lm o s c h u s  e s c u l e n t u s T  l u d e n i + 0 0 0
++ 60 5 (P) 1 12

3 (S) 1 20
S o la n u m  m e lo n g e n a T  n e o c a l e d o n i c u s + 35 2 1 17 5

++ 12 0 0

Vigna unguiculata T  ludeni + 0 0 0
sub sp s e s q u i p e d a l  s ++ 30 5 1 6 P)

+ Survey in 1992 ++ Survey in 1993 C Cunaxa sp S Stethorus sp

Monsoon season Predator Postmonsoon season Predato
Phytophagous Predator prey Phytophagous Predator prey
mite ratio mite ratio
Number/3 leaves Number/3 leaves

0 0 0 37 0 0
59 28 (P) 1 2  1 36 0 0
0 0 0 0 0 0

137 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

15 0 0 53 8 (P) 1
2 (H) 1

0 0 0 112 10 (S) 1
5 (P) 1

1 0 0 24 0 0
0 0 0 6 0 0
85 0 0 0 0 0
0 0 0 0 0 0

115 8 (S) 1 14 3 0 0 0
11 <p> 1 10 4

7 0 0 25 0 0

0 0 0 144 11 (P) 1
0 0 0 0 4 (S) 1

0 0 0

0 0 0 0 0 0
0 0 0 0 0 0

0 0 0 0 0 0
0 0 0 0 0 0

Hemiptera p Phytosends T Thnps
c
c



T he predator prey ratio in the prem onsoon season o f  1992 at the District 

Agricultural Farm Permgammala in S  m elongena  w as 1 17 5 w hile there w as no 

incidence o f  the prey m ite or predator in the prem onsoon s e a so n in g  esculenlus and 

V  unguiculata sub sp sesquipedalis  In the premonsoon season o f  1993 the predator 

prey ratio in A esculenlus was 1 12 and 1 20 and in V unguiculata  1 6 There 

w as no incidence o f  the prey m ites and predators in the m onsoon and 

postm onsoon  seasons o f  1992 and 1993 in all the vegetables observed except 

A esculenlus  in w hich the predator prey ratio w as 1 13 1 and 1 36

The m ean population counts o f  predators their prey m ites and the predator prey 

ratio m m edicinal plants during premonsoon m onsoon and post m onsoon periods are 

presented in  Table 9b

The occurrence o f  predators in the prem onsoon period o f  1992 in the Agricultural 

C ollege Farm Vellayani w as low  The predator prey ratio w as 1 1 3 i n C  ternatea  w hile  

predators w ere w idely  present m the prem onsoon season o f  1993 and the 

predator prey ratio was I 14 18 1 27  5 1 14 75 and 1 7 6  in A beddom ei C  let natea  

D  gangeticum  and 0  corm culata  respectively During the m onsoon season cunaxid  

predators alone were encountered in both the years o f  survey and the predator prey ratio 

w as 1 0 6 and 1 1 12 m  H  sholmosfthindunng 1992 and 1993 respectively

In the prem onsoon season o f  1992 at Ayurvedic Research Centre Poojappura 

the predator prey ratio w as 1 4  6 1 23 33 1 12 4 and 1 1 3 in C  serralum

D  gangeticum  P avetta  sp and R serpentina  respectively w hile in 1993 it was 1 1 6 and
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Table 9b Mean population counts of phytophagous mites and their predators and the predator
A Agricultural College Vellayani

prey ratio in medicinal plant

Premonsoon season Predator Monsoon season Predator Postmonsoon season Predator
Host: plant Prey mite Phytophagous Predator prey Phy tophagous Predator prey Phytophagous Predator prey

mite ratio mite ratio mite ratioHumber/3 leaves Humber/3 leaves Number/3 leaves

Adhatoda beddomei T cinnabarinus + 0 0 0 0 0 0 0 0 0
++ 156 11 <P) 1 14 18 0 0 0 0 0 0

C h t o r i a  tematea r cinnabarinus + 26 2 (P) 1 13 0 0 0 0 0 0
++ 330 12 (P) 1 27 5 0 0 0 44 0 0

Desmodium gangeticum T  c i n n a b a r i n u s + 0 0 0 0 0 0 96 0 0++ 59 4 CP) 1 14 75 0 0 0 0 0 0
H i b i s c u s  a b e b n o s c h u s T  l u d e n i + 0 0 0 17 27 (C) 1 0  6 0 0 0++ 43 0 0 9 8 (C) 1 1 2 0 0 0
O x a l l s  corzuculata T l u d e n i + 0 0 (P) 0 0 0 0 0 0

++ 23 3 (P) 1 7  5 0 0 0 0 0 0

B Ayurvedic Research Centre Poo^appura
C le r o d e n d r u m  3erratum B phoenicis + 14 3 (P) 1 4  6 28 0 0 0 0 0

++ 8 5 (p) 1 1 6 0 0 0 10 0 0
Besmodium gangeticum T  l u d e n i + 70 3 (P) 1 23 33 4 0 0 0 0 0++ 38 0 0 0 0 0 40 3 (P) 1 13 3

+ Survey in 1992 ++ Survey in 1993 P Phytosends
Contd

C O

20
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1 4  1 in  C serratum  and O  sanctum  respectively The predators were low  m number 

during the m onsoon and postm onsoon o f  199? and 1993 and the predator prey ratio was 

1 13 33 m D  gangeticum  and 1 13 5 in  O  sanctum  during 1992 and 1993 respectively

A t the Tropical Botanical Garden and Research Institute Palode no predators were 

encountered during the premonsoon and m onsoon seasons in both the years o f  survey while 

in the postm onsoon season the predator prey ratio w as 1 14 6 and 0 during 1992 and 

1 8 25 and 1 1 1 1  during 1993 m  D  gangeticum  and F  tuberculata  respectively

Phytosend m ites were observed m A beddom ei and S  a b a te s  at the University 

Centre K anavattom  during 1992 and 1993 In the prem onsoon seasons o f  1992 the 

predator prey ratio w as 1 12 5 and 0 in  A beddom ei and S  a b a te s  w h ile m 1993 the 

values were 1 1 1 3 3  and 1 12 33 Predators were present at a predator prey ratio o f  1 4  33 

m  S  a b a te s  during the m onsoon season o f  1993 During post m onsoon season o f  1992 and 

1993 phytosend predators were encounterec

The mean population counts o f  predators their prey m ites and the predator prey ratio 

observed in ornamentals observed during premonsoon m onsoon and postm onsoon penods 

are presented in Table 9 c

O nly phytosend predators were encountered in the prem onsoon season o f  1992 

m  the Agricultural C ollege Farm Vellayani and the predator prey ratio w as 1 7  5 and 

1 6 8 in I I  ro sa  sinensis  and J  grandiflorum  respectively In 1993 the predator prey 

ratio w as 1 8  1 491 2 and 1 5  3 (Phytosends) in J  sam bac D endrobium  and R osa  

respectively In addition to phytosend predators Cunaxa sp and Stethorus sp were present



Table 9c Mean population counts of phytophagous mites and their predators and the predator prey ratio m  ornamenta
A Agricultural College Vellayani

Host plant
Premonsoon season Predator Monsoon season Predator

Prey mite Phytophagous Predator prey Phytophagous Predator prey
mite ratio mite ratio
Number/3 leaves Number/3 leaves

Postmonsoon season 
Phytophagous Predator
mite
Number/3 leaves

Dendrobium sp B phoenicis + 1440 
++ 1965 <P)

0
1 491 2

0
0

28
24

Hibiscus rosa sinensis T neocaledonicus + 30

Jasminum grandiflomm

Jasminum sambac

Hosa sp

Thunbergia alata

+ +  0

T neocaledonicus + 34 
++ 24

Tetranychus sp 

T ludeni

R indica.

B District Agricultural Farm Penngammala
Rosa sp T ludeni

+  0  
++ 40
+ 117 
++ 48

+ 199 
++ 83

+ 74

4 (P)
8 (C)

5 (P)
0

0
5 (P)
0
9 (P) 4 (S)
0
0

1
3

1 7  5 
1 3  7
0

1 6  8

0  
1  8

0
1 5  3 
1 12
0
0

0
17
0
8
28
102

8
16 00

1 74 (P) 0
1 24 6 (S)

0
0

0
0
0
0
0
4

0
0

0

0

(P)

0
0
0
0

0
1 25 5

0
0

0
0

68
0
69
0
90
23

75
26

0
0

0
0
0
0
0
0

3 (P) 
0

+ Survey in 1992 
C Cunaxa sp S

++ Survey n 1993 
Stethoxus sp P Phy to sends

Predate
prey
ratio

0
0

0
0
0

0

0
0

0
0

1 25 
0

0

0

CO
0 7
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in  H  ro sa  sinensis  and R osa  sp at a predator prey ratio o f  1 3 7 and 1 12 respectively  

During the m onsoon seasons predators and prey m ites were encountered in 1993 on ly  and 

in R osa  sp alone at a ratio o f  1 25 5 In the post m onsoon season o f  1992 predator prey 

ratio w as 1 25 in  T  a la ta  w h ile  there were no predators during 1993

4 15  Nature and symptoms of damage

4 1 5  1 Tetranychid mites

4 1 5  1 Tetranychus cmnabarinus on Adhatoda

D istin ct sym ptom s were produced by T  cinnabrtnus  on A dh atoda  In the initial 

stages o f  attack w hite speckles appeared on the lea f  lam ina w hich concentrated near 

midrib and vem s Subsequently the sym ptoms spread all over the lea f  (Plate X ) D u e to 

continuous removal o f  plant sap by larva, protonymph deutonymph and adults co lon ising  

on the under surface the leaves were devitalised W hen the infestation w as severe they 

formed w eb s and appreared on both surfaces o f  leaves and the leaves withered dried and 

fe ll o f f  prematurely

4 15  12  Tetranychus neocaledomcus on Rosa sp

F eed ing  by T  n eoca ledom cu s on rose  resulted in the production o f  w hite spots in 

infested leaves T hese spots gradually coalasced and the leaves lost green color and 

presented a sickly  appearance



4 1 5  1 3  T etran ych u s luden i on R o sa  sp

8 7

Infestation by T ludeni resulted in the formation o f  w hite speckles at the feeding  

sites A s 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 o f  damages were produced by tetranychid m ites in other 

host plants also and the sym ptom s produced are show n m Plate X

4 1 5  2  T en u ip a lp id  m ites

4 1 5  2 1  T en u ip a tp u sp a c tficu s on D en drob iu m  sp

N ym phs and adults o f  T  pacificus  congregated in large numbers on the undersurface 

o f  leaves and sucked sap A s a result sunken spots appeared on the leaves along with  

chlorotic spottings which later merged to form y ellow  patches Subsequently brown 

patches appeared on the leaves which later dried up and fell o f f  prematurely (Plate XI) 

W hen infestation becam e severe m ites appeared on the upper surfaces o f  the leaves also 

Occasionally flowers were also found infested and the flowers presented brown spots and 

patches

4 1 5  2  2 R a o ie lla  in d ica  on  Thunbergia  alata

General chlorosis w as the symptom noticed due to feeding o f  '& indica  on T  a lata  

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

and formed y e llo w  patches The infested leaves had diseased look



Plate X Damage symptoms caused by tetranychid mites on

A  Adhatoda beddomei

B Coidiosperm um  halicacabum  

C Jasmmum grandiflorum



PJafce X



P late XI D am age sym ptom s caused by Brevipalpus phoem cis  on

A % b lantf s c la 

B D i ob sp



P l a t e  XI
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4.1.5.2.3 Brevipulpus phoen icis

As in the case o f R. indica, general chlorosis was the symptom observed due to the 

feeding o f B. phoenicis on G. sylvestre and S. ciliates (Plate XI). But in O. sanctum  white 

speckles which spread over the entire leaf were observed. This was followed by drying up 

o f leaves. In Gladium  sp., Maranta sp., and Dendrobium  sp., yellowing was observed in 

the initial stages o f 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 Tarsonem id mites

4.1 .5 .3 .1 P olyphagotarsonem us latus

Chilli plants infested by P. latus, in the initial stages showed slight crinkling o f 

leaves. Later, edges o f 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 o f infestation o f 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 o f symptoms were observed due to feeding o f eriophyid mites on 

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

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

Erineum  on Gardenia ja sm in o ides

Growth o f hairs on the underside o f leaves in G. jasm inoides  was noticed due to 

feeding o f  Eriophyes sp. The erineum in the early stages were shiny white and sparsely 

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

Erineum  on E laeocarpus serratus

Dense velvet patchy growth o f hairs, which almost completely covered the entire 

surface o f  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 o f  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 P ongam ia p innata

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 A n thu rium  andreanum

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

oribatid mites (Plate XIII).



Plate X l l  Dam age sym ptom s caused by eriophyid mites

A. A ceria  pongam iae  on Pongam ia pinnata

B. A ceria  sp. on Elaeocarpus scrratus

C. Aceria  sp. on Randia spinosa
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T he seasonal occurrence o f  m ites on vegetables m edicinal plants and ornamentals 

are presented m  Tables 10 to 14

4 2 1 O n  vegeta b les

T he m ean population counts o f  phytophagous m ites observed at fortnightly  

intervals after planting in the prem onsoon m onsoon and postm onsoon seasons are 

presented in Table 10 In all the crops m ite infestation w as absent until one m onth after 

planting and no m ites were encountered in snakegourd during the entire p enod  in all the 

three seasons w h ile  m  pumpkin the infestation occured dunng the postm onsoon season  

alone

D unng the prem onsoon season there w as significantly higher population o f  T  ludem  

in  bhindi than in  vegetable cow pea during the third and fourth fortnights after planting 

H ow ever the populations were on  par dunng the fifth and sixth fortnights During the 

m onsoon and postm onsoon seasons there w as significant d ifferences in the population o f  

T ludeni betw een the tw o crops except during the fifth fortnight after planting in the 

postm onsoon season

T here w as no incidence o f  P  la tus  on pumpkin in the prem onsoon and m onsoon  

crops In the postm onsoon crops there w as no significant difference in the population o f  

P  la tu s  observed on  ch illi and pum pkin except during the fourth fortnight after planting

4 2 Seasonal occurrence of mites

I



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

Crop

Bhindi

Chilli

Vegetable
cowpea
Snakegourd

Pumpkin

CD

Premonsoon (Planted during Mon-soon (Planted during
January 1992) May 1993)

Fortnights after planting Fortnights after planting
Mite

3 4 5 6 4 5 6

T ludeni 0 79 2 56 4 98 4 41 0 2 1 19 1 99
(1 34) (1 88) (2 45) (2 33) (1 1) (1 48) (1 73)

P latus 0 1 2 31 3 13 0 0 31 1 96
(1 0) (1 42) (1 82) (2 03) (1) (1 14) (1 72)

T ludeni 0 1 25 6 73 4 70 0 1 76 1 17
(1 0) (1 50) (2 78) (2 39) (0) (1 66) (1 47)

Mo mites 0 0 0 0 0 0 0
(1 0) (1 0) (1 0) 1 0) (1) (1) (1)

P latus 0 0 0 0 0 0 0
(1 0) (1 0) <1 0) (1 0) (1) (1) (1)
0 23 0 62 0 87 0 97 0 05 0 44 0 57

Postmonsoon (Planted during 
October 1993) 

Fortnights after planting
3 4 5 6

0 0 0 44 11 05
(1) (1) (1 20) (3 47)

0 35 0 0 31 2 25
(1 16) (10 (1 14) <1 80)
0 56 0 3 39 3 31
(1 24) (1) (2 09) (2 08)
0 0 0 0
(1) (1) (1) (1)
0 63 2 23 1 23 0 29
(1 28) (1 78) (1 49) (1 14)
0 33 0 12 0 41 2 00

Figures m  parentheses are yG+1 values



In A esculen tus  infestation o f  T  ludi m  com m enced in the third fortnight after 

planting in the pre m onsoon crop the fourtl fortnight in the m onsoon crop and m the fifth  

fortnight in the postm onsoon crop where as in V unguiculata  sub sp sesq u ip ed a lis  the 

com m encem ent o f  the infestation o f  the m ite in the corresponding seasons were in fourth 

fifth  and third fortnights after planting respectively In A escu len tus  the m ean number 

m ites per le a f  m  the m onsoon season increased from  0 79  in  the third fortnight to 4  98 in 

the fifth  fortnight and then the population declined to 4  41 in  the sixth  fortnight In the 

postm onsoon season  there w as a sudden increase o f  the m ite population from  0  44  in the 

fifth fortnight to 11 05 in the sixth fortnight

In V  unguiculata  sub sp sesqu ipeda lis  the population o f  T  ludem  increased from  

1 25 m  the fourth fortnight to 6 73 in the fifth fortnight and then decreased to 4 70 in the 

sixth fortnight In the m onsoon season the population in the fifth and sixth fortnights were 

1 76 and 1 1 respectively and in the post m onsoon season the mean population counts in the 

third fourth fifth and sixth fortnights after planting w ere 0 56 0  3 39 and 3 31 

respectively

The com m encem ent o f  infestation o f  P  la tus  in  ch illies w as in the fourth fifth and 

third fortnights after planting in the prem onsoon m onsoon and postm onsoon seasons 

resp ective ly  In pumpkin the infestation o f  P  latus w as observed only in the 

postm onsoon crop The population build up o f  P  la tus  w as from I in the fourth fortnight 

to 3 13 in  the sixth fortnight in  the prem onsoon crop where as in the m onsoon crop the 

increase w as from  0 31 in the fifth  fortnight to 1 96 m the sixth fortnight In the 

postm onsoon period the population increased to 2  25 in the sixth fortnight
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In C  p e p o  the mean population o f  P  latus w as 0 63 in the third fortnight 2  23 in  the 

fourth fortnight 1 23 in the fifth fortnight and 0 21 in the sixth fortnight in the postm onsoon  

season  and there w as no infestation in  the tw o earlier seasons

4 2 12 Correlation of mite populations with weather parameters

T he correlations betw een weather parameters and population counts o f  

phytophagous m ites are presented in Table 11 N o  significant correlation w as observed  

b etw een  population counts o f  T ludeni and weather parameters m  bhindi and vegetable  

cow p ea  H ow ever P  latus  had significant positive correlation w ith  m axim um  and 

m inium  temperatures and negative correlation w ith hum idity and rainfall in ch illies  

C onversely  in pumpkin P  la tus  had sigrificant negative correlation w ith m axim um  

temperature and positive correlation with rainfall and humidity

4 2 13 Seasonal occurrence of predators of phytophagous mites on vegetables

T he data on the mean number o f  predators per le a f  observed in  the field  trial on  

vegetab les are presented m Table 12

T h e predatory m ites o f  T  ludeni w ere found scattered on the leaves Fredato y  

m ites predatory insects and T  ludeni w ere occasionally  found together in the leaves 

A m ong predatory m ites the phytosends w ere found w idely  distributed They appeared 

on the plants along w ith T  ludeni and they persisted in the environm ent where as the 

population o f  the coccinellid  grub Stethorus  sp were found to be sporadic n  ic c i rrence 

T he field  population o f  the phytosends var ed from 0 1 to 0 43 0 to 0  16 and 0 to 0 36
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Table 11 Correlation between weather parameters and population counts of phytophagous 
mites on vegetables

Crop Mite Maxirr um 
temperature

Minimum
temperature

Humidity Rainfall

Bhindi T  ludem 0 1005 0 0346 0 0334 0 1549

Chilli P latus 0 4535 0 2853 0 3442 0 3692

Pumpkin P latus 0 2377 0 0549 0 4173 0 7015

Vegetable
cowpea

T  ludem 0 0896 0 0863 0 1527 0 1982

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



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

Crops
Premonsoon 

Fortnights after planting
Monsoon 

Fortnight after planting
Postmonsoon 

fortnights after planting

4 5 6 4 5 6 3 4 5 6

Bhindi 0 10(P)

o 
o 0  43(P) 

0 23(S)
0 10(P)

VO 
O

o 
o 0 0 16(P) 0 0 0 36(P) 

0 13(S)

Chilli 0 23(P) 0 1(P) 0 0 06(P) 0 2(P) 0 0 0 1(P) 0 4(P) 0

Pumpkin 0 0 0 0 0 0 0 1(P) 0 13(P) 0 13(P) 0

Snakegourd 0 0 0 0 0 0 0 0 0 0

Veg table Cowpea 0 0 2(P) 
0 16(T) 
0 26(S)

0 23(P) 
0 7(T)

0 0 0 0 0 0 16(P) 0

P Phytosends S Stethorus sp T Thrips Data not analysed statistically

CO
U !



m ites per lea f during the premonsoon m onsoon and postm onsoon periods The  

corresponding values for Stethorus sp were 0 1 to 0 23 0 to 0 1 arid 0 to 0 13

Phytosend m ites were encountered in association with T ludem  in vegetable  

cow p ea  a lso  Predatory thrips and coccinelhd predators (Stethorus s p ) were also found 

feeding on T  ludem  on vegetable cow pea The predatory m ites were present during the 

prem onsoon and postm onsoon periods w hile the thnps and Stethorus sp were

observed  m  the prem onsoon crop only The population counts varied from 0 to 0 2 3 

m ites per lea f and that o f  thrips from 0 16 to 0 7

Phytosends were also associated with the tarsonemid m ite P  la tus  m chilli and 

pumpkin In ch illy  the population varied from 0 to 0 23 0 to 0 2  and 0  to 0  4 m ites per 

leaf during the premonsoon m onsoon and postm onsoon periods and in pumpkin it varied 

from  0 to 0 13 dunng the post m onsoon periods

4 2  2  O n m ed ic ina l p lants

The mean population count per leaf o f  T  cm nabrinus on A beddom ei and A vastca  

observed at fortnightly intervals from January tc December 1994 are presented m Table 13 

M axim um  population o f  the m ite w as recorded dunng the first fortnight o f  January in 

A  beddom ei (8 53) and dunng the first fortnight o f  March (3 04) in A vasica  M ites were  

totally absent from the second fortnight o f  June to the fourth fortnight o f  A ugust in 

A beddom ei and from the first fortnight o f  June to the first fortnight o f  August in A vasica  

The residual population left after the rains w as agam found to increase from August second  

w eek  and there w as a gradual increase m  population till Decem ber first fortnight after 

w hich  a slight reduction in population w as recorded
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Table 13 Mean population counts of phytophagous mites on medicinal 
plants and ornamentals

Mean number of mites/leaf 
Fortnight T cinnaiarmus T cinnabarinua T lu d e n  R i n d i c a  T p a c i f i c u s
intervals on A b e d d o m e i on A vaS i c a

January 1 S 53 0 92
(3 09) (1 39)

January II 6 92 0 86
(2 81) (1 36)

February I 3 18 0 76
(2 04) (1 33)

February II 2 63 0
(1 91) (1)

March i 1 56 3 04
(1 60) (2 01)

March II 1 04 1 83
(1 43) (1 68)

April I 0 41 1 14
(1 19) (1 46)

April II 0 0 31
(1) (1 14)

May I 0 64 0 66
(1 28) (1 29)

May II 0 69 0 36
(1 3) (1 16)

June I 0 38 0
(1 17) (1)

June II 0 0
(1) (1)

July I 0 31 0
(1 14) (1)

July II 0 0
(1) (1)

August 1 0 0 8
(1) (1 04)

August II 0 19 0
(1 09) (1)

September I 0 35 0 21
(1 16) (1 1)

September II 0 37 0 31
(1 17) (1 14)

October I 0 13 0 12
(1 06) (1 06)

October II 0 33 0 11
(1 15) (1 05)

November I 0 81 0 26
(1 34) <1 12)

November II 1 68 1 29
(1 63) (1 51)

December I 1 18 0 19
(1 48) (1 09)

December II 0 59 1 01
(1 26) (1 42)

CD 0 91 0 61

I First fortnight XI Second fortnigh

on flosa sp on T alata on D e n d x o b iu m  sp

1 28 4 26 73 25
(1 51) (2 29) (8 62)
2 91 8 22 115 4 9
(1 98) (3 04) (10 79)
6 B4 18 29 765 18
(2 80) (4 39) (27 68)
14 08 25 92 808 19
(3 08) (5 19) (28 45)
54 43 71 67 680 34
(7 45) (8 52) (26 10)
67 61 73 81 410 35
(8 28) (8 65) (20 28)
40 08 5 48 31 64
(6 41) (2 55) (5 71)
45 03 3 23 13 22
(6 78) (2 06) (3 71)
11 73 0 34 20 36
(3 51) (1 16) (4 62)
0 95 4 44 29 78
(1 40) (2 33) (5 55)
0 1 60 1 80

(1) (1 61) (1 67)
0 0 52 0 30

(1) (1 23) (1 14)
0 0 0

(1) (1) (1)
0 0 0

(1) tl) (1)
0 1 54 0

(1) (1 59) (1)
2 09 1 11 1 60
(1 76) (1 45) (1 61)
6 40 6 71 2 20
(2 72) (2 78) (1 79)
2 09 2 75 0
(1 76) (1 94) (1)
2 75 0 48 0
(1 94) (1 22) (1)
9 39 0 72 0 93
(3 2) (1 31) (1 38)
2 33 1 65 2 72
(1 83) (1 63) (1 9
5 04 0 91 2 82
(2 46 (1 30) (1 95)
1 20 1 61 3 23
(1 48) (1 62) (2 05)
3 31 2 15 7 32
(2 07) (1 78) (2 88)

1 00 0 73 1 55
^  —Figures w x th  in parenthes are /x+1 values



T he correlation coefficients worked out w ith weather parameters and population  

counts o f  m ites are presented m Table 14 The population build up o f  m ites had a positive  

correlation w ith  m inim um  temperature In A vasica  the population o f  T  cm nabarinus  

showed no significant correlation with humidity and rainfall where as in A beddom ei it had 

negative correlation with rainfall

4 2 3 O n  orn am en ta l p lants

The incidence o f  Tetranychus ludeni on rose observed at fortnightly intervals from 

January to December 1994 are presented m Table 13 The mean population count per lea f  

dunng the first fortnight o f  January w as 1 7 8 The population gradually increased and 

reached the peak o f  67 61 per leaf dunng the second fortnight o f  March Then the 

population started to decrease and became ml m the first fortnight o f  June and remained as 

such till the first fortnight o f  August From the second fortnight o f  April the population  

began to increase but oscillated between the highest values o f  9 39 in the second fortnight 

o f  October and low est value o f  1 2 in  the first fortnight o f  Decem ber

The mean population counts per leaf o f  T  pacijicu s  on D endrobium  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 in January 1994 and it increased 

to reach the peak o f  808 19 during the second fortnight o f  February Then the population  

declined to 680 34 m the first fortnight o f  March and 410  35 in the second fortnight o f  

March Thereafter there was substantial reduction m the level and became ml m the month 

o f  July From August to Decem ber the population remained at low  levels

9 3
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Table 14 Correlations betw een weather parameters and population counts o f  phytophagous 
m ites on m edicinal and ornamental plants

H ost plant
M axim um
tempera
ture
(0C)

M inimum
tempera
ture
(0 C)

Humidity

(%)

Ram
fall

(cm)

A dh atoda  beddom ei T  cm nabarinus 0  0936 0 1598 0  0857 0  1607

A dh atoda  vasica T  cm nabarinus 0 0704 0  1627 0 0289 0  0756

D endrobium  sp T  pac ijicu s  0 2195 0  2912 0  5634 0  3686

R osa  sp T  ludem  0 3684 0 0271 0  2990 0  2408

Thunbergia a la ta R indica  0  1677 0  2345 0  3334 0  3161

* S gm ficant at 5 % level ** Significant at 1% level



Correlation studies betw een weather parameters and population counts revealed that 

there w as p ositive  correlation w ith m axim um  temperature and negative correlation with  

m inim um  temperature rainfall and humidity (Table 14)

T he m ean population count per lea f  o f  R aoie lla  indica  on T  a la ta  observed at 

fortnightly intervals from  January to D ecem ber 1994 are presented in Table 13 The data 

show ed that R indica  w as present in  T  a la ta  through out the year except m the m onth o f  

lu ly  T he population recorded prior to the south w est m onsoon w as significantly higher 

than the population recorded after the rains M axim um  infestation w as recorded during 

M arch the m ean population per lea f being 1 67  and 73 81 during the first and second  

fortnight respectively After the rams the population level rem ained com paratively lo w  

the peak population being 6 71 per le a f  during first fortnight o f  Septem ber

Correlation studies revealed positive correlation w ith m axim um  temperature and 

negative correlation w ith m inim um  temperature rainfall and hum idity (Table 14)

4 3 Biology

4  3 1 T etran ych u s c m n a b a rm u s  on  A d h a to d a  vasica

The life cycle  w as completed in five stages v iz  egg larva protonymph deutonymph  

and adult stages Three non feeding quiescent '■tiges v iz  protochrysalis deutochrysahs and 

teliochrysalis intervened the active stages Details on the developm ental penod o f  the m ale 

and fem ale dunng N ovem ber 94  and March 95 are presented in  Table 15
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Table 15 Biology and Biometrics of Tetranychus cmnabarmus  reared on Adhatoda vasrca

Stage Length (u)

Mean 4- SD

Width (u)

Mean + SD

Developmental period (Duration in days)

Male
Mean 4- SE

November
Female 
Mean 4- SE

Male
Mean 4- SE

March
Female 
Mean 4- SE

123 4- 6 78 
187 S 4- 31 81

263 33 4- 10 89 156 4- 17 60

310 ± 19 84 1 90 4- 9 48

Egg 
Larva
Nymphochrysalis
Protonymph 
Deutochrysalis
Deutonymph
Teliochrysalis
Developmental 
period
Adult Longevity
Male
Female
Preoviposition
Oviposition
Post oviposition
Total number o£ 
eggs/female
Eggs/female/days
* significantly higher based on t test

118 5 4- 11 06 5 2 4- 0 39 
145 5 4- 15 89 1 77 4- 0 16 

1 47 4- 0 13

396 4- 14 45 
507 4- 23 23

201 4- 14 45 
276 4- 30 98

1 08 4- 0 22
1 25 4- 0 46
2 1 4- 0 25 
1 21 4- 0 21

14 54 4- 2 15 
7 4 4- 0 67

6 4- 0 78
2 2 4- 0 29
1 5 4- 0 24
1 2 4- 0 21
0 94 4- 0 12
1 57 4- 0 29 
1 12 4- 0 13

14 5 4- 1 26 
14 2 4- 1 93

SE

1 3 4- 0 48 
12 8 4- 7 87
2 4- 1 1

58 1 4- 8 35 
4 74 4- 0 63 

Standard Error

4 33 4- 0 4
1 61 4- 0 23
1 3 4- 0 26
1 23 4- 0 25 
1 05 4- 0 23
1 7 4- 0 46
1 16 4- 0 40

12 4 4- 1 93 
6 3 4- 0 67

4 75 4- 1 58
1 8 4- 0 23
1 26 4- 0 24
1 09 4- 0 19 
1 00 4- 0 18
1 86 ±  0 31
1 07 4- 0 23

12 85 4- 0 8 
12 4 4- 1 51

0 95 4- 0 10 
11 5 4- 1 50
1 8 4- 0 78

54 3 4- 5 92 
4 70 4- 0 72



P la te  X|Y C a rm in e  sp id e r  m ite , T e tra n y c h u s  c in n a b a r in u s

A  M a le  nym ph
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Developmental stages

Egg

Eggs were laid more near the mid rib on the ventral side o f 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 o f  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 o f  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 At in length and 145.5 + 15.89 in width.

Nym phochrysalis  (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 o f 

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

Protonym ph

The protonymph possessed four pairs o f 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 o f  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 

became darker the duration o f this quiescent period varied from 0.94 + 0.12 to 1.25 

days.

Deutonym ph

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 

w idth. The duration o f males and females were 2.1 and 1.57 days during November and 

1.7 and 1.86 daya dutin^ M arch resp ec tiv e ly  .

colour

± 0 .4 6
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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 v.o be meroon coloured with whitish chelicera 

and legs and distinctly tapering idiosoma. The first and fourth pairs o f legs were longer as 

compared to the second and third pairs o f 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 o f the male was 6.3 

±  0.67 and 7.4 ±  0.67 days and that o f the female was 12.4 + 1.51 and 14.2 ± 1.93 during 

M arch 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 o f moulting the body appeared swollen. The mite 

applied pressure anteriorly so that the exuvium got split transversely in between the second 

and third pair o f legs and the mite crawled out through the split. The posterior part o f  the 

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

During the stage o f teliochrysalis, the females were seen continuously guarded by 

males. On emergence o f 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 o f 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 .1 0  

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 

num ber o f eggs laid per female were 54.3 ± 5.92 during March and 58.1 ±8.35 during 

November. The mean number o f eggs per female per day were 4.70 ±  0.72 during March 

and 4.74 ±  0.63 during November. Maximum number o f eggs (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 o f  T. ludeni was similar to that o f T. cinnabarinus. The details on 

biology and biometrics o f  the mite are given in the Table 16.



Table 16 Biology and Biometrics of Tetranychus ludeni Zacher reared on Rose

Stage Length (u) Width (u)
Developmental period (Duration in days)

November March

Mean ±  SD Mean + SD
Male
Mean + SE

Female 
Mean + SE

Male
Mean + SE

Female 
Mean + SE

Egg 136.53 ± 4.74 (dia.) - 5.5 ± 0.70* 5.8 + 0.48 5.0 ± 0.71' 4.7 + 0.4

Larva 204 + 8.21 144 + 8.21 0.76_± 0.16 0.8 + 0.20" 0.95 ± 0.1 0.92 + 0.10'

Nymphochrysalis - - 0.77 ± 0.10 0.72 ±_0.12 0.75 ± 0.1 0.71 + 0.11

Protonymph 261.42 ± 8.01 186.42 ± 8.01 1.52 ±_0.28* 2.2 ± 0.30 1.87 ± 0.25'‘ 2.18_+ 0.25

Deutochrysalis - - 0.91 ± 0.27 0.91 ± 0.27 1.00 + 0.25 0.88 ± 0.1

Deutonymph 317.5 ± 6.12 215 ± 7.74 1.21 ± 0.21 1.46 ± 0.14 1.37 + 0.25 1.40 ± 0.05

Teliochrysalis - - 1.47 + 0.21* 1.43 ± 023* 0.S5 ± 0.1' 1.22 + 0.18'

Developmental
period - - 12.26 ± 0.88 13.38 ± 0.61‘ 11.9 ± 0.66 12.28 ± 0.53'

Adult Longevity - - 6.86 ± 0.60 11.7 + 2.0* 7 ± 1.65 9.8 ± 1.30'

Male 324.37 + 37.05 291 ± 8.21 - - - -

Female 395 + 17.32 280 + 3.66 - 1.43 ± 0.23 - 0.92 + 0.11

Preoviposition - - - 8.6 ± 1 - 8 ± 1

Oviposition - - - 1.9 ± 1.1 - 1.4 ± 0.55

Total number of 
eggs/female - - - 38.5 + 8.71 - 39.2 ± 5.44

Eggs/female/day - - - 4.48 + 0.95 - 5.25 + 0.98

* significantly higher based on 't' test SE - Standard Error

C j



Plate X V Tetranychid mites

A. Male and female nymphs o f Tetranychus ludeni

B. Male nymph o f Tetranychus neocaledonicus



Plate x v
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Freshly laid eggs w ere translucent w ith light golden tinge A s the developm ent 

proceeded the eggs acquired deep m eroom sh tinge at one end and golden brownish t nge 

at the other end A t the tim e o f  hatching a w hite coating appeared around the eg g  The 

eggs measured on  an average 136 5 ±  4  74 ^ in diameter The m ean egg  period w as found  

to be 4 70 ±  0 44  and 5 8 +  0 48 days for thefem ak during March and N ovem ber  

respectively

L arva

The new ly hatched larva w ith three pairs o f  legs w as golden coloured and measured 

20 4  ±  8 21 £i m  length and 144 +  8 21^ in w idth The larval period w as found to be less 

than a day for both the m ale and the fem ale

N y m p h o ch ry sa lis

T he quiescent stage that fo llow ed  the active larval stage w as also o f  very short 

duration The duration o f  nym phochrysalis varied from 0 72  ±  0 Y l days to 0 77 +  0 10 

days

P ro to n y m p h

T he protonym ph had dark m eroom sh id iosom a and golden brownish

gnathosom a and measured 261 4 ±  8 01 u in length and

186 4 2  +  8 01 u m  width (Plate X V ) The active period o f  the



protonym ph lasted 2  18 ±  0 25 days during March 2 2 +  0 3 0  days in N ovem ber for the 

fem ale and 1 87 +  0 25 in March and 1 52 +  0 28 in N ovem ber for the m ale Before 

entering the second quiescent stage the nymph became sluggish in m ovem ents and the 

body becam e dark in colour

D eu toch rysa lis

This is the second quiescent stage o f  the mite During this stage the c h e licen e  and 

palps w ere seen  bent downwards The anterior legs were seen directed forward and the 

posterior leas backwards The duration o f  deuotchnsal s ranged between 0 88 +  0 1 and 

1 0 3 da) a

D eu ton ym p h

T he deutonymph resem bled protonymph except for the size  The deutonymph  

m easured 3 1 7 5 ± 6 1 2 u i n  length and 215 ±  7 74  u in width The mean deutonymphal 

period varied from 1 21 +  0 21 to 1 46 ±  0 14 days

T elioch rysa lis

This is the third quiescent stage o f  the mite and the duration w as 1 47 +  0 21 for male 

and 1 43 ±  0 23 for female during Novem ber Hie values were 0 95 +  0 1 and 1 22 +  0 18 

for m ale and fem ale respectively w hen reared in March

108
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Adult

T he full grown adult m ale w as blackish m eroon in colour and m easured 324 77 ±

37 55 u in length and 291 +  8 21 u in width The fem ale w as reddish brown m colour and 

m easured 395 ±  17 32 u in legnth and 2 8 0  ±  3 66 u in  width The total developm ental 

period o f  the m ale w as found to be 12 26  ±  0 88 and 11 9 ±  0 66 days in N ovem ber and 

M arch respectively  and that o f  the fem ale w as 13 88 ±  0  61 and 12 28 ±  0 53 days 

respectively  during the sam e periods The fem ales had significantly longer duration m 

N ovem ber than March

O viposition

The total number o f  eggs laid by a fem ale w as found to be 39 2 +  5 44  in March and

38 5 ±  8 77 in  N ovem ber The m ean number o f  eg g s laid per fem ale per day w as 5 25 +  

0 98 in March and 4 48 +  0 95 m Novem ber H ow ever there w as no significant d fference 

b etw een  the tw o periods in the number o f  eggs laid

4 3  3 T etran ych u s n eo ca led o m cu s  on R o s t  sp

A s in  other tetranychid m ites life cycle o f  T  neocaledom cus  w as com pleted in five 

stages w ith  three intervening quiescent stages T he data on  biom etrics and b iology are 

presented in Table 17



Table 17 Biology and Biometrics o f Tetranychus neocaledom cus  reared on Rosa  sp

Stage Length (u) 

Mean ±  SE

W dth (u) 

Mean ±  SE

Developmental per od (Dura ion in days) 
March

Male Female 
Mean ±  SE Mean ±  SE

Egg 136 5 ±  4 74 
(Diameter)

6 33 ±  0 57 6 45 ±  0 64

Larva 205 ±  8 66 145 ±  8 66 0 86i . 0  11 0 95 ±  0 03

Nymphochrysalis 0 93 ±  0 23 0 87 ±  0 14

Protonymph 249 ±  31 10 199 5 ±  56 59 1 23 ±  0 25 1 24 ±  0 25

Deutochrysalis 1 66 ±  0 28 1 83 ± 0  41

De tonvmph 323 57 ±  25 77 214 28 i l l  33 1 5 ± 0 5 1 69 ± 0  21

Teliochrysal s 1 86 ± 0  41 1 j i O 31

Developmental 
per od 14 06 ±  1 87 14 80 ±  0 58

Adult Longevity 6 66 ± 0  57 11 9 ±  1 19

Male 498 ±  6 70 222 ±  6 70

Female 543 ±  6 70 309 ±  53 66

Preoviposition 0 94 ±  0 09

Ovipos tion 11 9 ±  1 19

Post ovipos tion 1 09 ±  0 30

To al no of eggs/female 59 8 ±  6 84

Eggs/female day 5 9 ±  0 5

SE Standard Error

G
T

I



Egg

Freshly laid eggs were translucent and m easured 136 5 + 4 74 u in diam eter The 

egg acquired a golden tinge as developm ent proceeded and as it approached hatching a 

w hite coating appeared on the egg The egg penod lasted 6 45 +  0 64 and 6 33 + 0 57 days 

for the fem ale and m ale resp^tively

L arv a

The larva w as golden brown in colour Larval period was less than a day for the 

m ale as well as for the female the value being (0 86 + 0 11 and 0 95 ±  0 03 days 

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

(nym phochrysalis)

N ym phochrysalis

The nym phochrysalis was also o f  short duration the values being 0 93 + 0 23 and 

0 87 ±  0 14 days for the m ale and female respectively

P ro to n y m p h

T he protonym ph was golden brownish w ith light m eroom sh spots and measured 

249 ± 3 1  lO ji i i i  length and 199 5 +  56 59 in width The protonymphal penods for the 

m ale and fem ale w ere 1 23 ±  0 25 and 1 24 ±  0 25 days respectively

I l l
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D eutoch rysa lis

This quiescent period intervened the protonymphal and deutonymphal stages and 

w as slightly longer for the fem ale (1 83 +  0 41) as compared to the m ale (1 66 +  0 28)

D eu ton ym p h

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

323 57 +  25 77 long and 214 28+  11 33 n  w ide

T ehochrysah s

The stage o f  tehochrysahs lasted 1 64 ± 0 3 1  and 1 86 ±  0 41 days for the female and 

m ale respectively

A dult

The adult was golden brown with dark brown golden spots M ale measured 498 +  

6 70 ai length and 222 + 6 70 y. w ide the fem ale measured 543 + 6 70 /x long and 309 +  

53 66 /X wide N ot much difference was noted in the developmental penods o f  the male and 

the female The total development penods were 14 06 ±  1 87 for the m ale and 14 80 +  0 58 

for the female



O viposition
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Mean number o f  eggs laid per female was 59 8 +  6 84 The average number o f  eggs 

per female per day was 5 9 ±  0 5 and the oviposition period was found to be 1 1 9 + 1  19 

days

4 3 4 Raoiella indica  on Thunbergia alata

Raoiella mdica during its development passed through egg larval protonymphal and 

deutonymphal stages to attain adulthood The tc t il developmental periods o f  the different 

stages o f  the female and the male dunng November 1994 and March 1995 are presented in 

Table 18

Egg

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

development proceeded the colour turned to blackish orange

The eggs measured 95 + 10 6 u in length and 73 33 + 11 72 u m diameter The 

incubtion penod for males and females lasted 8 12 + 0 63 and 7 1 5  + 1 1 days respectively 

during March and 7 75 + 3 and 7 45 + 1 0 days respectively dunng November

N ym phochrysalis

Duration o f  the nymphochy-sahs stages for males and females were 0 95 + 0 1 and



Table 18 Biology and Biometrics of R a o ie lla  xndj.ca reared on Thuiibergj.a a lata

Stage Length (u) Width (u)
Developmental period (Duration in days) 
November March

Mean + SE Mean + SE
Male
Mean + SE

Female 
Mean + SE

Male
Mean + SE

Female 
Mean *4 SE

Egg 95 0 + 10 60 73 33 + 11 72 7 75 + 0 95 7 45 + 1 01 8 12 + 0 63 7 15 + 1 11
Larva 126 66 + 18 22 100 + 10 6 1 63 + 0 25 1 73 + 0 29 1 35 + 0 24 1 01 + 0 29
Nymphochrysalis 1 25 + 0 29 1 44 + 0 25 0 95 + 0 1 1 05 + 0 18
Protonymph
Deutochrysalis

164 91 + 14 57 112 5 + 7 90 2 63 
1 25

+_
+ ,00

23
29

2 69 + 0 26 
1 1 + 0 21

2 25 + 0 29 
1 12 + 0 25

2 6 + 0 31 
0 96 + 0 08

Deutonymph 236 2 + 11 83 145 + 7 74 3 35 + 0 23 3 31 + 0 32 3 38 + 0 25 3 2 + 0 28
Teliochrysalis 1 35 + 0 24 1 02 + 0 04 0 9 + 0 12 0 89 + 0 12
Developmental
period 19 2 + 0 65 18 83 + 1 0 17 95 + 0 93 17 25 + 0 9£
Adult Longevity 7 25 + 1 25 14 4 + 3 81 10 + 3 16 11 8 + 0 21
Male 221 25 + 4 3 146 25 + 7 5
Female 252 + 9 48 160 5 + 7 24
Preoviposition 2 28 + 0 91 3 2 + 1 47
Oviposition 6 78 + 1 71 6 85 4 3 61

Post oviposition 2 78 + 1 71 3 04 + 1 57
Total number of 
eggs/female

8 78 + 2 80 7 93 + 2 21

Eggs/female/day 1 6 + 0 26 1 79 + 0 32
Significantly higher based on t test * at 5% level ** at 1% level 
SE Standard Error



1 44  -r 0 25 days D unng nymphochrysalis stage the m ite appeared similar to the egg and 

the legs w ere bent and kept close to the body

l i b

L arva

Colour o f  the larva w as bright orange red with slight blackish tinge with legs and 

chelicerae whitish The size w as alm ost that o f  an egg only The larva measured 126 66 

+ 18 22  u in length and 100 ± 1 0  6 u in width The larval period w as observed to range 

betw een 1 01 ±  0 29 and 1 73 ±  0 29  days

P roton ym p h

Colour o f  the protonymph was bnght orange red with distmct lateral black markings 

Chelicera and legs were white The active protonymphal penod ranged between 225 +  0 29  

and 2 69 ±  0 26  days

D eu toch rysa lis

T he duration o f  deutochrysalis stage ranged from 0 96 ±  0 08 to 1 25 +  0 29 days 

D eu ton ym p h

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

+ 11 83 u m length and 145 +  7 74 um in width



1 1 0
Telio chrysalis

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

+  0 24  days m N ovem ber)

A d u lt

B o d y  o f  the fem ale w as deep m eroom sh in colour w ith  prommant black lateral 

m arkings The hysterosom a w as blunt in fem ale and narrow and pointed in m ale The 

fem ale measured 252  +  9 48 u in  length and 160 5 ±  7 24 u in width and the m ale measured 

221 25 ±  4  3 u in  length and 146 25 +  7 5 u in width The total developm ental period was 

17 25 +  0 95 days dunng March and 18 83 +  1 0 days dunpg N ovem ber for the fem ale and 

17 95 ±  0 93 days and 19 2  +  0 65 days respectively for m ale There w as significant 

difference m  adult longevity betw een the m ites reared in N ovem ber and March

O viposition

The preoviposition  period w as 3 2 +  1 47 and 2 28 ±  0 91 days The ov  position  

period w as found to last roughly for a w eek  (6  85 ±  3 61 and 6  78 +  1 71) dunng March and 

N ovem ber The average number o f  eg g s laid by a single  fem ale w as 7 93 +  2  21 and 8  78  

± 2  80 during March and N ovem ber respectively The average number o f  eg g s laid by a 

fem ale per day w as 1 79 +  0  32  in M arch and 1 6  +  0 26 m  N ovem ber



4 3 5 Tenmpalpus pacificus on orchids (Dendrobinm  sp)
1 1 7

Like the tetranychid mites the tenuipalpid mite T enuipalpuspacificus  also passed  

through four stages v iz  egg larva protonymph and deutonymph before reaching the adult 

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

E gg

The eggs were elliptical orange red w ith  light black coloration Towards eclosion  

the egg developed a w h te outer covering The egg measured 97 5 ±  8 01 u in length and 

63 75 ±  6  94 u in width Incubation period lasted 8  83 +  0 28 and 8 ±  0 33 days 

respectively for m ale and fem ale

L arva

The larva w as found to be orange red in colour and measured 143 33 ±  12 5 u in 

length and 98 33 +  7 90 m width The active larval penod lasted 3 6 6  +  0 58 and 3 33±0 33 

days respectively for the m ale and fem ale Fully matured larva entered into a quiescent 

stage

N ym p hochrysah s

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

tissues They were flat and scale like The duration o f  nym phochysalis was 1 33 +  0 27  

and 1 5 +  0 23 days respectively for the m ale and fem ale



Table 19 Biology and Biometrics of Te uipalpus pacificus reared on Dendrobium sp

Developmental period (Duration in days) 
November

Stage Length (u) Width (u)
Male Female

Mean ±  SE Mean ±  SE Mean ±  SE Mean ±  SE

Egg 97 5 ±  8 01 63 75 ±  6 94 8 33 ±  0 28 8 ± 0  33

Larva 143 33 ±  12 5 98 33 ±  1 90 3 66 ±  0 58 3 33 ± 0  33

Nymphochrysalis 1 33 ±  0 29 1 5 ±  0 23

Protonymph 171 5 i  8 51 112 5 ± 7  90 4 ± 0 5 4 3 ±  0 25

Deutochrysahs 1 16 ±  0 28 1 5 ± 0 2 3

Deutonymph 295 ± 7  5 145 ±  15 3 83 ±  0 28 4 95 ±  0 S5

Teliocrysalis 1 66 ±  0 28 1 25 ±  0 26

Developmental
period 24 5 ±  1 32 24 93 ±  0 88

Adult Longevity 21 33 ± 3  51 27 50 ±  3 13

Male 311 42 ± 9  07 168 75 ±  20 83

Female 252 5 ±  8 01 187 5 ±  8 0

Preoviposition 6 5 ±  0 97

Oviposition 17 3 ±  3 09

Post ov position 3 7 ±  1 33

SE Standard Error
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Plate XVI Brevipalpusphoemcis

A Dorsal v  ew  

B Ventral view  

C Nymph
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P ro to n y m p h

T he protonym ph w as orange red w ith dark internal spots and lines chelicera and 

palps go ld en  brown The protonynym ph measured 171 5 ± 8  51 and 112 5 +  7 90 u 

respectively  in length and width

D eu to ch ry sa h s

The quiescent stage o f  deutochrysahs lasted 1 16 ±  0 28 and 1 5 +  0 23 days for male 

and fem ale respectively

D eu to n y m p h

T he deutonymph w as similar to protonymph but varied in  s ize  It measured 295 +  

7 5 u m length and 145 +  15 u width The total developm ental period for m ale and fem ale  

were 2 4  5 ±  1 32 and 24  93 ±  0 8 8  days respectively

A d u lt

T he adults are flat and orange red in  body colour w ith go lden  brown palps and 

chelicera M ale w as smaller w ith narrow hyst rosoma The fem ale measured 252  5 + 8  01 

and 187 5 ±  8  u in length and width respectively w hile  the m ale m easured 311 42  +  9 07  

and 168 75 ±  20  83 u in length and width
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Mating

A s in  tetranychid nntes quiescent deutonym phs o f  T p a c if icu s  w ere also attended 

by m ales The male also assisted the fem ale deutonymph m m oulting which w as com pleted  

within ten minutes On em ergence o f  the fem ale adult the m ales com peted with each other 

and the one succeeded m ated w ith  the fem ale

4 3 6 Biology of Brevipalpus phoemcis on Caladium , Dendrobium, Maranta 
Ocimum sanctum and Polyanthes tuberosa

D etails on the b io logy o f  B p h o em cis  ( Plate X V I) reared on different host plants 

are presented in  Table 20

E gg

The eg g s are elliptical and reddish brown The egg period varied from 6  3 days in 

P  tu b ero sa  to 7 2  days m  D endrobium  and C aladium

Larva

T h e m ites are flat slo w  m oving and reddish brown m  colour The active period  

w as the shortest w hen  reared on D endrobium  (4  2 days) and the longest m  P  tuberosa  

(4 8  days) The m ean larval period m M aran ta  w as 4  6  days and that m C aladium  and 

O  sanctum  w as 4  5 days



Mean development period (m days)
Host

Egg Larva Nympho Proto Deuto Deuto Teho Total Adult
chrysalis nymph chrysalis nymph chrysalis Development longevity

Caladutm  sp 7 1  4 5  2 3  4 6  3 7  7 2  5 1  34 5 28 2

Dendrobium  sp 7 1 4  2  2  2  4  9 3 8  8  1 5 2 35 5 30 2

Maranta sp 6 6  4 6  1 8  5 3  3 3  7 9  4 8  34 3 28 8

O sanctum sp 6 9  4 5  2 3  5 1  3 6  7 0  4 7  34 1 29 6

P  tuberosa 6 3  4 8  1 3  4 4  3 0  7 5  4 7  32 0 31 6

Table 20 Biology of Brevipalpus phoemcis reared on five host plants



1 2 2
N ym phochrysalis

T he quiescent stage o f  nymphochrysalis varied from 1 3 to 2 3 days There was 

significant difference in the per od o f  nymphochrysalis n different host plants The penod  

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

quiescent stage lasted upto 2 3 days

P rotonym ph

The active penod o f  protonymph vaned from 4 4 days m P  tuberosa  to 5 3 days m 

M ai an ta  sp

D eutochrysahs

The penod w as the shortest m P  tuberosa  (3 days) This w as follow ed by M aranta  

(3 3 days) and O  sanctum  (3 6  days) M aximum penod o f  deutochrysahs w as observed in 

D endrobium  (3 8  days)

D eutonym ph

T he deutonym phal penod vaned from 7 2  days m C aladium  to 8 1 days m  

D endrobium
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T eliochrysalis

T eliochrysalis w as the longest in D endrobium  (5 2  days) and the shortest m 

P  tuberosa  and 0  sanctum  (4 7 days)

T o ta l d evelop m en ta l period

There w as significant difference in the total developm ental period in the different 

host plants The life cycle o f  the mite was completed in a shorter penod in P  tuberosa  (32 

days) w hile in D endrobium  the total penod was 35 5 days The total developm ent periods 

w ere 34 1 34 3 and 34 5 days m O  sanctum  M aranta  and Caladium  respectively

4  3 7  O v ip osition  pattern  o f  Brevipalpus phoemcis on Caladium Dendrobium 
Ocimum sanctum and  Polyanthes tuberosa

The data on pre oviposition oviposition post oviposition periods total number o f  

eggs laid and number o f  eggs laid per fem ale per day in the different host plants are 

presented in  Table 21

There w as significant difference in the preoviposition periods in the different host 

plants The period w as maximum m O sanctum  (10 8  days) and w as on par with that 

recorded m Caladium  (10 4  days) and D endrobium  (10 6  days) Pre oviposition period 

w as the low est in M aranta  (9 6  days) which was significantly shorter than in P  tuberosa  

( 1 0  2  days) N o  significant difference w as observed with respect to oviposition and post 

oviposition periods
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Table 21 O viposition  pattern o f  B revtpa lpu s p h o em cis  on  fiv e  host plants

Duration m  days T otal N o  o f
number eggs/female/ 

Preovipo O vipo P ostov i o f  eg g s/  day
H ost sition  sition  position fem ale

C aladium  sp 10 4 1 0  0 7 8 6 2 1 14

D en drob iu m  sp 1 0  6 9  8 9 8 8  8 1 2 0

M aran ta  sp 9 6 9 8 9 4 9 8 1 28

O  sanctum  sp 1 0  8 9 8 9 0 8  8 1 16

P  tu berosa 1 0  2 12 4 1 0  2 12 4 1 38

C D 0 525 2  134



T he total number o f  eggs laid by a fem ale w as significantly higher in P  tuberosa  

(12  4) The total number o f  eggs laid in  D endrobium  M aran ta  and 0  sanctum  w as on 

par ( 8  8  9 8  and 8  8 ) but w as significantly higher than that laid in  C aladium  ( 6  2)

4 4 C rop  loss caused by Tetranychus ludem  on bhindi and  
Polyphagotarsonemus latus on chilli

4 4 1 T etran ych u s lu d e m  on  b h in d i

T he crop lo ss caused by Tetranychus ludeni on bhindi assessed  in terms o f  leaf  

infestation chlorophyll content dam age grade index population build up and w eight o f  

fruits are presented in tables 21 25

4  4 1 1  E ffe c t  o f  d ifferen t p op u la tion  levels o f  T etran ych u s lu d em  on  the
n u m b er  o f  leaves in fested  in  b h in d i

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

the nntes are presented in Table 22

In the first w eek  after release the treatment 10 m ites per plant released 45 D A S  

(days after sow ing) had significantly low er number o f  infested leaves than that in  the 

treatments 30  m ites per plant released 15 D A S 30 m ites per plant released 30 D A S  30  

40  and 45 m ites per plant released 45 D A S D uring the second w eek  after release  

sign ificantly  low er number o f  leaves w ere infested m  the treatments 10  m ites per plant 

released 45 D A S  than in the treatments 30 m ites per plant released 15 D A S  40  and 50  

m ites per plant released 45 D A S
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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 different population levels

Treatments
Weeks after release of T ludeni

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 mxtes/plant 300 4 61 5 71 476
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) (1 91) (2 45) (2 55)

20 miies/plant 3 12 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
(Monoorotophos (0 87) (0 88) (0 79) (1 53)
sprayed at 0 05%)
CD 0 30 0 402 0 4 97 0 396
Figures within parentheses are adjusted means DAS Days after sowing
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4 4 1 2  Damage grade indices m bhindi plants infested with different population 

levels of Tetranychus ludem

T he data on dam age grade indices and yield  per plant in bhindi infested with  

different population levels o f  T  ludeni are presented in  Table 23 There w as significant 

differences in dam age grade indices w ith  respect to the various treatments The damage 

grade index w as m axim um  w hen m ites were released at the rate o f  30 m ites per plant 15 

D A S  (1 0  09) and w as significantly higher than all other treatments The damage grade 

indices w ere on par w hen m ites were releas d @  50 m ites per plant 45 D A S  and 30 m ites 

per plant 30 D A S and the values being 7  76 and 7 29  respectively A t population levels o f  

10  m ites per plant 30 and 45 D A S the dam age grade indices w ere significantly low er  

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

T he dam age caused by T  ludem  in  bhindi leaves var ed significantly w ith respect 

to the period after the release o f  m ites as indicated by the damage grade indices at one tw o  

and three w eeks after the release o f  m ites The m ean damage index increased from  2  07  

durmg the first w eek  to 2  95 during the third w eek  after the release o f  m ites

D uring the first w eek  after release dam age grade index w as m axim um  in plants 

released with 30 m ites per plant 15 D A S (8  33) and it progressively increased to 10 and 12 

durmg the second and third w eek after release respectively A n increasing trend m damage 

grade in d ices w as also noticed in other treatments also during the second and third w eek  

after release S ignificant negative correlation w ere observed betw een dam age grade 

ind ices and yield
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Table 23 Damage grade indices of leaves and yield per plant in bhindi infested 
with different levels of Tetranychus ludeni

Weeks after release of mites Mean Mean weight 
Treatment (Treat of fruits/

1 2 3 ments) plant (g)

30 mites/piant 8 33 10 00 12 00 10 09 0
15 DAS (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 2 0 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 ’ 00 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
sprayed at 0 05%)
Mean (2 07) (2 63) (2 95) CD for treatments 0 185
(Weeks) 4 28 6 92 8 70 CD for weeks 0 086

CD for weeks
Vs treatments 0 259
CD for yield 44 06

Figures m  parentheses are Jx+1 values 
DAS Days after sowing



4 4 13 Weight of fruits
12  9

The data on the mean weight o f  fruits per plant are presented in table 23 N o yield  

could be obtained from plants treated with 30 m tes per plants 15 days after sow ing as the 

plants w ere dried as a result o f  infestation o f  T  ludem  Plants w ith 10 m ites per plant 

released 45 days after sow ing recorded the maximum yield (165 67g) This was on par with 

all other treatments except the treatment 40 m ites per plant released at 45 D A S which  

show ed the low est yield o f  114 33 g  per plant

4 4 1 4  Effect of different population levels of Tetranychus ludeni on the chlorophyll
content in leaves

A n alysis o f  chlorophyll content in bhindi leaves revealed that there w as reduction 

in the content o f  chlorophyll due to the feeding o f  the mites Table 24 Chlorophyll content 

in unmfested leaves was to the tune o f  2  2 0  m g per gram and was significantly higher than 

in leaves with different degrees o f  damage sym ptom  There w as no significant difference 

11 the content o f  chlorophyll in leaves with 6  to 2 0  per cent speckling +  patches and 21  to 

40  per cent speckling +  patches But the chlorophyll content in leaves w ith 6  20 per cent 

speckling +  patches w as significantly higher than in leaves with 41 to 60 per cent speckling  

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

4 4 14 Population build up

Data on the population build up o f  T  ludem  on bhindi at different intervals after the 

release o f  m ites are presented in Table 25

The highest population o f  T ludem  w as observed in plants w ith 30 mites per plant
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Table 24 Chlorophyll content in bhindi leavf s infested by Tetranychus ludem at different levels 
o f damage symptoms

Number o f  mites 
released

Damage symptom Chlorophyll content 
(mg/g)

20 mites/plant 45 DAS 6  2 0 % speckling +  
chlorotic patches

0  88

30 mites/plant 45 DAS 21 40% speckling +  
chlorotic i atches

0 85

40 mites/plant 45 DAS 41 60% speckling +  
chlorotic patches

0  52

50 mites/plant 45 DAS >60%  speckling +  
chlorotic patches

0 19

Control (unmfested plant) 2  2 0

CD 0 35

DAS Days after sowing



released 30 D A S  (5 96  m ites per sq c m ) w hich  w as on par w ith the population levels 

observed  in  plants w ith 30  40  and 50 m ites per plant released 45 days after sow ing  the 

m ean va lu es being 4 2  9 4  29 and 4- 6S respectively The population counts in  all other 

treatments w ere on par

The population counts recorded in leaves in the different strata o f  bhindi plants v iz  

top m iddle and bottom  show ed no significant difference But there w as significant 

difference m  the population build up o f  the m ites at different intervals after release The 

population recorded during the second and third w eeks (4  90 and 4  95) w ere significantly  

higher than that recorded during the first w eek  after release (3 28) But the population o f  

w as found to decline significantly during the fourth w eek  after release and the m ean  

population recorded w as 2  76 m ites per sq cm  There w as significant difference in the 

population  o f  the m ites at different intervals after release During the first w eek  after 

release significantly higher population o f  the m ites were observed in plants treated w ith 30  

m ites per plant released 15 and 30  D A S and 10 m ites per plant released 30 D A S  were on  

par and w ere significantly higher than in  plants treated w ith different population o f  the 

m ites released 45 D A S

During the second w eek  after release also m axim um  population w as recorded m 

plants w ith  30 m ites per plant released 15 D A S H ow ever the population in  plants w ith  

2 0  30 40  and 50  m ites per plant released 45 D A S were on par The m ean population  

recorded were 4  76  6  02 4  90 4 71 and 6  12 respectively But during the third w eek  after 

release singificantly low er population w as observed in plants released w ith  30 m ites per 

plant 15 D A S  (0  53) and w as on par w ith central Population recorded in plants released  

w ith  50  m ites per plant w as significantly higher (12 54) and w as superior to all other 

treatments The population m  plants released with 40 m ites per plant 45 D A S and 30 mites

131
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Table 25 Intra plant distribution and population build up of

Tetranychus ludeni when released at different population levels
T r e a t
mants

S t r a t a W eeks a f t e r  r e l e a s e Treat
ment

Top Middle Bottom 1 2 3 4 Mean
(Mites per cm2)

30 mites/plant 3 20 2 35 2 65 6 89 6 12 0 53 0 0 2 72
15 DAS (2 05) <1 83) (1 91) (2 81) (2 67) (1 24) (1) (1 93)

10 mites/plant 5 55 4 15 2 96 6 45 3 45 4 42 2 65 2 96
30 DAS (2 56) (2 27) <1 99) (2 73) (2 11) (2 33) (1 91) (1 99)

30 mites/piant 4 86 3 97 9 69 5 25 4 80 7 94 6 02 5 96
30 DAS (2 42) (2 23) (3 27) 2 50) (2 41) (2 99) (2 65) (2 64)

10 mites/plant 2 46 3 67 2 84 1 13 4 42 4 38 2 46 3 12
45 DAS (1 86) (2 16) (1 96) 1 46) (2 33) (2 32) (1 86) (2 03)

20 mites/plant 3 29 3 45 2 57 1 37 4 76 4 33 2 50 3 88
45 DAS (2 07) (2 11) <1 89) (1 54) (2 40) (2 31) (1 87) (2 21)

30 nutas/plant 3 58 3 58 4 52 2 68 6 02 4 24 2 96 4 29
45 DAS (2 14) (2 14) (2 35) (1 92) (2 65) (2 29) (1 99) (2 30)

40 mites/plants 3 84 5 20 3 84 2 09 4 90 8 12 2 96 4 29
45 DAS (2 20) (2 49) (2 20) (1 76) (2 43) (3 02) (1 99) (2 30)

50 mites/plant 5 50 4 15 4 33 2 53 4 71 12 54 3 84 4 66
45 DAS (2 55) (2 27) (2 31) (1 88) (2 39) (3 68) (2 20) (2 38)

Control
(Monocrotophos C) 0 0 0 0 0 0 0
sprayed at (1) (1) (1) (1) (1) (1) (1) (1)
0 0o%)

Mean 3 97 3 79 4 01 3 28 4 90 4 95 2 76
(2 23) (2 19) (2 24) (2 07) (2 43) (2 44) (1 94)

W eks after release

1 3 49 4 06 5 20 CD Treatments 0 355
(2 12) (2 25) (2 49) CD Weeks 0 290

CD Treatments
2 3 28 3 08 4 90 Vs weeks 0 819

<2 07) (2 02) (2 43)

3 5 40 2 16 3 32
(2 53) (1 78) (2 08)

4 5 70 4 38 2 84
(2 59) (2 32) (1 96)

F ig u r e s  w i t h in  p a ra n th e s a s  a r e  V * + l  v a lu e s  
DAS Days a f t e r  s o w in g



per plant 30 D A S were on par but significantly inferior to 50 m ites per plant released 45  

D A S Population recorded in plants released w ith 10 m ites per plant 30 D A S and 10 and 

20 m ites per plant released 45 D A S were on par The mean population counts o f  T  ludeni 

observed w ere 2 33 2 32 and 2 31 m ites per lea f respectively Except in  plants released  

w ith 3 0  m ites per plant 30 D A S and 50 m ites per plant 45 D A S the population level 

recorded in  all other treatments were on par Durmg the fourth w eek  after release 

significantly higher population was recorded in the treatments 30 m ites per plant released  

30  D A S

4 4 1 6  Intraplant distribution

The data on the mtraplant distribution o f  T  ludeni on bhindi are presented in 

Table 25

Statistical analysis o f  the population counts o f  T  ludeni present in the different strata 

o f  bhmdi plants at different intervals after release indicated that there w as no significant 

difference in the population o f  the mite in top m iddle and bottom strata o f  the plant The 

mean population counts recorded were 3 97 3 79  and 4 01 per sq cm  leaf area in the top 

m iddle and bottom portion o f  the plant respectively

4 4 2 Crop loss in chilli due to Polyphagotarsoneums latus

4 4 2 1 Crop loss in chilli due to P latus when released on the plant at different 
population levels three weeks after transplanting

The data relating to crop loss in chilli assessed in terms o f  lea f infestation  

population build up and w eight o f  fruits harvested are presented in Tables 26 and 27
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Table 26 Mean number of leaves infested by Polyphagotairsonemus latus when 
released on chilli plants three weeks after planting and 
mean yield per plant

Weeks after release of P latus Mean weight of
Treatments of fruits/plant

1 2 3 4 5 (g)
(Mean number of mites per leaf)

10 mites/plant 0 0 58 4 43 15 08 19 25 147 50
(1) (1 26) (2 33) (4 01) (4 50)

24 mites/plant 0 1 82 14 21 30 80 40 34 107 50
(1) (1 68) (3 90) (5 64) (6 43)

50 mites/plant 0 39 1 56 13 82 44 42 47 30 55 00
(1 18) (1 60) (3 85) (6 74) (6 95)

100 mites/plant 0 2 61 10 69 48 00 36 08 58 75
(1 00) (1 90) (3 42) {7 00) (6 09)

Control 0 0 0 0 54 0 0 2 28 168 75
(Monocrotophos (1 00) (0 88) (1 24) (0 64) (1 81)
sprayed at 0 05%)

CD 0 27 0 78 0 91 1 66 1 84 26 63

Figures within parentheses are adjusted means



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

A  24 mites per plant released thn e weeks after transplanting 

B 100 mites per plant released three weeks after planting

C Control plants sprayed with monocrotophos 0 05%



Plate x v i i



4 4 2 1  1 Mean num ber of infested leaves
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T he data as g iv en  in  Table 2 6  indicated that there w as no sign ificant difference  

in  the number o f  leaves infested m the treatments one w eek  after release o f  the m ites The 

m ean number o f  leaves infested show ed no significant variation betw een the plants released  

w ith  10 2 4  50 and 100 m ites per plant during the second and thu d  w eek s after release  

D uring the fourth and fifth  w eek s the plants released w ith  10 m ites per plant had 

sign ificantly low er number o f  infested leaves than the plants released w ith  24  50 and 100 

m ites per plant M onocrotophos treated control plants had sign ificantly  low er number o f  

in fested  lea v es than all the treatments in the thud fourth and fifth  w eek s after release  

(Plate X V II)

4 4 2  12  Yield loss

T he data on the m ean w eight o f  fruits per plant are presented in  Table 26

T h e m axim um  m ean y ield  o f  168 75 g  o f  fruits w ere obtained from  the 

m onocrotophos treated control plants T h is w as sign ificantly  h igher than from  other 

treatments The plants released w ith 10 m ites and 24  m ites per plant gave a m ean y ield  o f  

147 5 g and 107 5 g respectively  w hich  show ed  sign ificant variation betw een  them  T he  

plants released w ith  50 and 100 m ites per plant y ielded  55 and 58 75 g  fruits respectively  

w h ich  w as on par and sign ificantly  low er than other treatments

4 4 2 1 3 Population build up

D ata on the m ean number o f  P  la t js  per le a f  at 1 2  3 4  and 5 w eeks after 

release three w eeks after transplant ng at the rat s o f lO  2 4  50 and 100 m ites per plants are



given  m  Table 27 The m aximum  population o f  5 40  per lea f w as observed w hen 100 

m ites 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 m plants released with 

10  m ites per plant

There was significant difference in the population o f  mites at different intervals 

also The m ean population o f  0 42  m ites per leaf observed during the second w eek  

increased significantly and reached the level c f  1 6 6  m ites per lea f during the third week  

The population continued to increase during the fourth and fifth w eeks after release the 

mean values being 3 58 and 4  6 6  m ites per leaf respectively

W hen the m ites were release^ at 10 and 24  m ites per plant the population  

increased significantly from the second week and reached peak population level during the 

fourth w eek  after w hich there w as reduction in  the population The mean number o f  

mites per lea f were 3 04 and 6  56 during the fourth week and 0 96 and 2 20 during the fifth  

w eek wnen released at 10 and 24 mites per plant respectively In the treatments o f  50 and 

1 0 0  m ites released per plant the populations were found to increase significantly until the 

fifth w eek  after release

4 4 2 1 4  Intra plant distribution

N o significant difference in the popul tion o f  P  latus w as noticed m the leaves 

at the top m iddle and bottom  strata o f  the plant (Table 27)

136
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Table 27 Intra plant distribution and population build up of 
Polyphagotarsonemus latus when released at different levels three 
weeks after transplanting

Treat
ment

Mean number of mites/ 
leaf in each stratum
Top Middle Bottom 1

Mean number of mites/leaf/ plant 
Weeks after release

2 4 5

Treat
ment
mean

10 mites/plant 1 82 1 28 0 99 0 42 0 59 2 24 3 04 0 96 1 34
(1 68) (1 51) (1 41) (1 19) (1 26) (1 80) (2 01) (1 40) (1 53)

24 mites/plant 2 50 2 92 2 46 0 93 1 10 3 45 6 56 2 20 2 61
(1 87) (1 96) (1 86) (1 39) (1 45) (2 11) (2 75) (1 79) (1 90)

50 mltes/plnat 2 28 3 37 3 37 5 66 0 30 0 74 3 0 7 59 2 96
(1 01) (2 07) (2 09) (2 58) (1 14) (1 32) (2 0) (2 93) (1 99)

100 mites/plant 7 18 4 57 4 62 3 71 0 30 2 50 7 01 20 90 5 40
(2 86) (2 36) (2 37) (2 17) (1 10) tl 87) (2 63) (4 68) (2 53)

Control 0 44 0 12 0 17 0 80 0 00 0 06 0 21 0 21 0 25
(Monocrotophos (1 20) (1 06) (1 08) (1 14) (1 00) (1 03) (1 10) (1 10) (1 12)
sprayed at 0 05%)
Mean 2 53 2 20 2 10 1 99 0 42 1 66 3 58 4 66

(1 88) (1 79) (1 76) (1 73) (1 19) (1 63) (2 14) (2 38)
Weeks after release

1 1 47 0 44 2 03
(1 57) (1 20) (1 74) CD Treatment

CD Weeks
2 4 48 5 55 (2 20) CD Treatment

(2 34) (2 56) (1 79) Vs Week
3 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)

0 25 
0 233
0 52

Figures w l t h m  parantheses are values
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4 4 2 2 Crop loss in chilli due to Polyphagotarsonemus latus when released on the 
plant six weeks after transplanting

Crop lo ss  caused by P  latus  in  ch illi assessed m terms o f  le a f  infestation  

population build up dam age grade index and w eight o f  fruits harvested are presented in 

Table 28 to 30

4 4 2 21 Mean number of leaves infested

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

of.P  la tu s  were released s ix  w eeks after transplanting are presented m Table 28

T he control plants had the least number o f  infested leaves and the values were 

s gm ficantly low er than the other treatments L eaf infestation show ed no significant 

variation am ong the plants released with 24 50 and 100 m ites during the second and third 

w eek  after release and were higher than in plants released w ith  10 m ites per plant In the 

fourth and fifth  w eek  the plants released w ith 10 24  and 50 m ites were on par but low er  

than plants released with 100 m ites In the sixth w eek  all the treatments w ere significantly  

different except plants released w ith  50 and 100 m ites per plant w hich  were on  par

4 4 2 2 2 Damage grade index in chilli plants infested with different population levels 
of Polyphagotarsonemus latus

D ata on D am age grade index (DC I) determined for different population levels  

o f  P  la tus  are presented in Table 29  There were significant differences in dam age grade 

ind ices w ith  respect to the various treatments M axim um  damage occurred to plants
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Table 28  M ean number o f  leaves infested by Polyphagotarsonem us latus  m  chilli w hen released  
on the plant six  w eeks after transplanting

Treatm ents
M ean number o f  m ites per leaf  
(w eeks after release o f  m ites)

2 3 4 5 6

1 0  m ites/plant 2  84 3 37 7 29 9 49 10 09
(1 96) (2 09) (2  8 8 ) (3 24) (3 33)

2 4  m ites/plant 6  13 6  56 7 64 9 56 28  26
(2 67) (2 75) (2 94) (3 25) (5 41)

50  m ites/plant 6  95 1 0  2 2 12 76 15 48 43 89
(2 85) ( 15) (3 71) (4 06) (6  70)

1 0 0  m ites/plant 6  62 10 70 15 16 81 4 2  16
(2 76) (3 40) (4 00) (4 22) (6  57)

Control 0  23 0  14 1 46 2  2 0 0  44
(M onocrotophos 
sprayed at 0  05 %)

(1 I D (1 07) (1 57) (1 79 ( 1 2 2 )

C D 0 456 0  545 0  867 0  905 1 116

F igures w ithin  parentheses are adjusted m eans



infested w ith  100 m ites per plant as indicated by the damae grade index (3 8 8 ) fo llow ed  by 

plants released w ith  50 m ites (3 79) 24  m ites (2 8 8 ) and 10 m ites (2 31) A ll the  

treatments w ere significantly different

4  4 2 2  3 E ffec t  o f  d ifferen t p op u la tio n s levels o f  P o ly p h a g o ta rso n em u s la tu s  on  th e  
y ie ld  o f  ch illi

T he data on y ield  in terms o f  w eight o f  fruits are presented in Table 29  The 

results show ed that the y ield  w as sign ificantly reduced in plants infested w ith  50 and 

100 m ites per plant The w eight o f  fruits recorded from these plants w ere on par (6 1 5  and 

60 5 g per plant) The w eight o f  fruits recorded from plants infested w ith  24  m ites per 

plant w as significantly lessor (112 5 g  per plant) than that from um nfested plants (152 5 

g  per plant) W eight o f  fruits obtained from plants treated with 10 m ites per plant (121 25g  

per plant) w as on  par w ith the y ield  from  control plants

4  4 2 2  4  P op u la tion  b u ild  up

T he data related on the mean population count o f  P  la tus  released on  ch illi 

plants at different lev e ls  six  w eeks after planting are presented in Table 30 M ite 

population w as significantly different m  the various treatments A ll treatments recorded a 

population  significantly higher than in control Plants infested w ith 50 and 100 m ites per 

plant w ere not significantly different m population build up and the population counts were  

significantly higher (3 93 and 3 97) than in plants infested w ith 10 and 2 4  m ites per plant 

(1 4 0  and 2  17) Population build up m  plants treated with 24  m ites per plants w as also  

sign ificantly  higher than m plants infested w  th 1 0  m ites

149
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Table 29 Damage grade indices in leaves and mean weight of fruits per chilli plant 
at different population levels of Polyphagotarsonemus latus 
released six weeks after planting

Treatments
Mean number of mites/leaf 

Weeks after release Mean Mean weight
(Treatments) of fruits/ 

plant g

10 mites/plant 1 00 1 00 3 00 5 00 2 31 121 25
(1 41) (1 41) (2 00) (2 45) <1 82)

24 mites/plant 1 23 1 73 4 00 5 24 2 88 112 50
(1 49) (1 65) (2 24) (2 50 (1 97)

50 mites/plant 2 24 2 74 4 74 6 00 3 79 61 50
(1 80) (1 93) (2 40) (2 65 (2 19)

100 mites/plant 2 00 3 00 5 00 6 00 3 88 60 50
(1 73) (2 00) (2 45) (2 65) (2 21)

Control 0 00 0 00 0 00 0 00 0 152 50
(Monocrotophos (1 00) (1 00) (1 00) (1 00) (1 00)
sprayed atO 05%)
Mean 1 22 1 56 3 08 5 00 CD for
(Weeks) (1 49) (1 60) (2 02) (2 45) treatments 0 070

CD for weeks 0 041
CD for treat
ments Vs Weeksi 0 090
CD for yield 35 77

Figures within parentheses are &+1 values
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Table 30 Intra plant distribution and population build up of Polyphagotarsonemus 
when released at different intervals six weeks after transplanting

Mean number of mites/leaf Mean number/leaf/plant
Tre t in each stratum Weeks after release
ment

Top Middle Bottom 1 2 3 4 5
10 mites/plant 2 80 1 43 0 28 0 57 0 51 0 23 3 80 0 90

(1 95) (1 56) (1 13) (1 23) (1 23) (1 71) (2 19) (1 38)
24 mites/plant 3 24 2 42 1 02 0 66 1 66 3 88 5 40 6 46

(2 06) (1 85) (1 42) (1 29) (1 63) (2 21) (2 53) (1 21)
50 mites/plant 6 51 3 88 1 99 1 16 1 82 5 55 12 61 1 19

(2 74) (2 21) (1 73) (1 47) (1 68) (2 56) (3 69) (1 73)
100 mites/plant 6 24 3 80 2 28 1 25 1 82 4 48 18 36 0 51

(2 69) (2 19) (1 81) (1 50) (1 68) (2 34) (4 40) (1 23)
Control 0 25 0 08 0 12 0 06 0 06 0 21 0 46 0 17
(Monocrotophos (1 12) (1 04) (1 06) (1 31) (1 44) (1 97) (2 78) (1 35)
sprayed at 0 05%)
•lean (2 11) (1 77) (1 43) (1 31) (1 44) (1 97) (2 78) (1 35)

3 45 1 10 1 05 0 72 1 07 2 88 6 73 0 82
Week after release

1 1 19 2 03 5 00
(1 48) (1 74) (2 45) CD for treatments 0 181

2 10 70 1 16 0 80
(3 42) (1 47) (1 34) CD for Strata 0 133

3 0 66 0 37 6 73
(1 29) (2 09) (2 78) CD for weeks 0 176

4 0 80 0 21 0 69
(1 34) (1 10) (1 30) CD Treatment Vs Strata 0 298

5 0 88 3 58 0 54
(1 37) (2 14) (1 24) CD Treatment Vs 'Week 0 394

CD strata Vs week 0 305

latus

Treat
ment
mean
1 40 
(1 55)
2 17 
(1 78)
3 93 
(2 22
3 97 
(2 23)

Figures within parantheses are /ic'+i values
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The population o f  the m ites recorded did not show  any significant difference 

during the first and second w eek  after release There w as an increase in the population  

build up o f  m ites up to fourth w eek  after release and thereafter there w as a decline m the 

population

There was significantly higher population o f  the mites during the third and fourth 

w eek  after release m all the treatments M aximum population o f  the m ites were recored 

during fourth w eek  after release o f  mites and the population recorded were 3 80 5 40 12 61 

and 18 36  in  plants treated w ith 10 24 50 and 100 m ites per plant respectively

4 4 2 2 5 Intraplant distribution

R esults presented m Table 30 indicated that there was significant difference in 

the number o f  mites per leaf in the top m iddle and bottom strata o f  the plant The top strata 

recorded higher population (3 45) than in the m iddle (1 10) and the population m the 

m iddle strata was significantly higher (1 10) than m  the lower strata (1 05) In all the 

treatments maximum population was recorded in the top strata This w as follow ed by the 

m iddle strata and minim um  population was recorded in the bottom strata The mean 

number o f  mites recorded per leaf being 2  80 3 4 6  51 6  24 in the top strata 1 43 2 42  

3 8 8  3 80 in  the m iddle strata and 0 28 1 02 1 99 2 28 in the bottom strata o f  plants 

treated w ith 10 24 50 and 100 m ites per plant respectively
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T he survey on phytophagous m ites and their predators associated w ith vegetable  

m edicinal and ornamental plants in the five  centres selected  m Thiruvananthapuram D istrict 

Kerala during the prem onsoon m onsoon and postm onsoon seasons o f  1992 and 1993 revealed  

the existence o f  phytophagous and predatory mites belonging to six  fam ilies each The fam ilies 

under the form er group w ere Tetranychidae Tenuipalpidae Tarsonem idae Eriophyidae 

G alum m dae and O nbatidae w hile those m  the latter group w ere A scidae B dellidae  

Cheyletidae Cunaxidae Stigmaeidae and P hytosenda“ (Tables 1 and 5) A  few  o f  the insect 

predators belongm g to the orders Coleoptera Hemiptera and Thysanoptera w ere also observed  

The tetranychids tenuipalpids and tarsonemids w ere the m ost widespread m the phytophagous 

group and m ost o f  the important species under these fam ilies were com m only found m all the 

three groups o f  plants (Tables 2  3 and 4)

The survey fiirther helped to identify eighteen new host plants o f  the phytophagous 

m ite sp ec ies w hich  are new  reports They are Tetranychus cinnabarinus on  

A dh atoda  beddom ei and A dh a toda  vasica  Tetranychus ludeni on  H ibiscu s abelm oschus  

L iv in s to n a  ch inensis R au volfia  serpen tin a  and O xalis co rm cu la ta  

Sch izotetranychus h industam cus  on  A zad irach ta  indica  B revipa lpu s p h o em cis  on  

A b ed d o m ei C lerodendrum  serratum  G ym nem a sy lvestre  S trob ilan th es a b a te s  and 

W ith am a som nifera  R a o ’e lla  indica  on  Thunbergia a la ta  P o lyphagotarson em u s la tu s  on  

G m elm a a rborea  Luffa acutangula Trichopus zeylam cu s  and Vitex negundo  and oribatid mites 

on A nthurium  andreanum



T  cm n abarin u s T  ludeni and T  n eo ca led o m cu s  o f  the fam ily  Tetranychidae and 

P  la tu s  o f  the fam ily  Tarsonem idae w ere found to be the important m ite pests o f  vegetables  

in the D istr ict (T able 2 ) The sam e sp ec ies w ere reported as important m ite pests o f  

veg et ib le  crops in the other parts o f  the country a lso  (K areem  et a l  1977 A w ate et a l  

1981 M ali e / a /  1983 M ehanasundaram 1-986 B eevi and Natarajan 1991) The tenuipalpid 

m ite B rev ip a lp u s  p h o e m c is  w as observed  only in brinjal

T  cm n abarin u s T  ludeni T  n eoca led o m cu s  and other species o f  Tetranychus 

w ere the m o st w idespread phytophagous m ites observed in  the survey on m edicinal plants 

(T able 3 ) T h e tenuipalpid B p h o e m c is  the tarsonem id P  la tu s  and a few  other species  

under the genera B revipa lpu s  and Taisonem us  w ere next in im portance T he tenuipalpids were  

found in m ore num ber o f  host plants am ong the m edicinal plants (F ig  1) T he eriophyids 

A c e r ia  p o n g a m ia e  and other A c e u a  sp ec ies w ere also observed  in the m edicinal plants 

R esearch reports on  phytophagous m ites associated w ith m edicinal plants are few  m India T he  

reports o n  the occurrence o f  E u tetranychus orien ta h s  on  R au volfia  se rpen tin a  (Lai and 

M ukharji 1977b) A ceria  acan the  on  K y d ia  ca lycm a  and A p o n g a m ia e  on  P ongam ia p in n a ta  

(Sh ee la  and H aq 1982) and A culu s ocim um ae  an under surface lea f vagrant on O cim um  sp  

(M ohanasundaram  1991) w ere som e o f  those already reported w hich  w ere not observed in the 

present survey

A s in  the vegetab le and m edicinal plants the dom inant sp ec ies in festing ornam entals 

in the D istrict w ere T  cm nabarinus T  ludeni T  neocaledom cus  and other species under the 

genus Tetranychus  o f  the fam ily Tetianychidae and P  latus  o f  the fam ily Tarsonem idae The 

tenuip'ilpids w ere a lso  found to be equally important as the other tw o fam ilies as pests o f
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F ig  1 In fe s ta t io n  b y  d if fe re n t  g r o u p s  o f  p h y to p h a g o u s  m ite s  in
v e g e t a b l e s  o r n a m e n ta ls  a n d  m e d ic in a l  p la n t s

Vegetables

\Raoella  | | | | Tenu palpus Polyphagotarsonemus

Tarsonemus [Aceria Galumnidae

Orbatidae

non rrvda



1 4 3

ornam entals and had a w ider h ost range than tarsonem ids B  p h o e m c is  R a o ie lla  in d ica  and 

T en uipa lpu s p a c if ic u s  w ere  the im portant tenuipalpid  sp ec ies  observed  o n  ornam entals m  the 

d istrict (T ab le  4  and F ig  1)

O ne im portant ob se iv a tio n  in  the survey w as the w idespread presen ce o f  T  p a c if icu s  

on  orchids T ins fa lse sp idei m ite w as ob se iv ed  to occu i on o ich id s in India tor the first time 

T h is  m ite  in fested  d ifferent orchid genera v iz  A ra ch n is A ra n d a  D en d ro b iu m  and Vanda  

w h ile  B  p h o e m c is  w as recorded on ly  on  D en drob iu m  The conditions prevailin g  in  the state  

p resu m ab ly  is not on ly  favourable for the grow th  o f  orchids but for their m ite  pests a lso  

T hough  Charanasri e t  a l  (1989) had reported fiv e  species o f  m ites in festing  orch ids on ly  the 

above m entioned  tw o w ere co llected  from  orchids in  Thiruvananthapuram  d istrict

Jeppsonct«I(1975)reported the sam e species as an important pest o f  orchids in  the U S A  

O h g o n ych u s b ih a ren s is  and 0  m an gifei us  reported as im portant tetranychid  pests o f  m any  

ornam enta ls (Sadana and Chabra 1974 M ajum der and B huiya  1995) w ere  not observed  m  

the su rvey

A nother important obseivation  in the su iv ey  w as the occurrence o f  oribatid m ites in the 

can d les o f  anthurium  T hou gh  oribatids are prim arily so il inhabitants phytophagous form s  

have b een  reported (R am am  and H aq 1987) T hough  the p opu lation  counts o f  these m ites  

w ere observed  to b e  very low  w ith  exten sive cultivation o f  the crop the chances o f  these m ites  

b ecom in g  their seriou s pests cannot be ruled out



Natural en em ies o f  phytophagous m ites have rece ived  increasing attention becau se  o f  

their potential to reduce their prey populations considerably H ence identification o f  predator 

com p lex  o f  phytophagous m ites associated w ith  vegetab les m edicinal plants and ornam entals 

w as included  as an im poitant com p onent o f  the survey (Table 5 ) S p ecies b elon g in g  to the 

fam ily  P hytosendae w ere  found to b e  the m ost ubiquitous m  the survey and in this fam ily  the 

sp ec ies o f  the genus A m b lysem s  w ere the m ost w idespread M any authors have reported the 

abundance o f  the fam ily  P hytosend ae in general and the genus A m b lyse iu s  m  particular as 

predatory o n  phytophagous nutes (Elbadry et a l  1968 Singh et a l  1989 Sathiam ma 1991)

A m o n g  in sec t predators o f  phytophagous m ites S teth oru s  sp b elon g in g  to the 

co leop teran  fam ily  C occin ellid ae  w as found to be the m ost im portant T h is predatory insect 

w a s foun d  feed in g  on  T  n eo ca led o m cu s T  cm n a b a iin u s T  luden i and P  la tu s  T w o  

u n id en tified  sp ec ie s  on e each  under H em iptera and T hysanoptera w ere  a lso  found in  the 

co lo n ie s  o f  P  la tu s  and T  le o c a ltd o n ic its

O ne im portant aspect o f the survey w as to study the nature and sym ptom s o f  dam age  

caused b y  plant feed in g  m ites o n  d ifferent h ost plants A ccord in g ly  it w as done w ith  specia l 

em ph isis  on  ornam ental and m edicinal plants T he nature and sym ptom s o f  dam age w ere  

studied  and d escribed  in detail in item  4  1 5  under R esults

T h e nature and sym ptom s o f  dam age o f  T  cm n a b a rin u s  on  A d h a th o d a  (P late X ) and 

T  n eo ca led o m cu s  and T  luden i on  R o sa  w ere  d escribed  under subtitles 4 1 5 1 1  4 1 5 1 2  

and 4  1 5  1 3 in  the chaptei R esu lts T he infestation o f  T  cm n abarin u s  in  A d a th o d a  has 

been  leco rd ed  foi the fu s t  t m e i id he ce  it s a lew  lep ort O n all the hosts the mtial
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sym ptom s w ere w hite speckli tgs w h ch g iadually  co tle sce d  and sp iead  to all parts o f  leaves  

In ca se  o f  sev ere  in festation  the leaves w ithered  dried and fe ll o f f  prem aturely

T h e  d ifferent types o f  dam ages encountered b y  the feed ing  o f  tetranychid m ites w ere  

speckling y e llo w in g  o f  leaves due to loss o f  chlorophyll bronzing and necrosis T he lo ss  

o f  le a f  ch lorop h y ll and fo im a tio n  o t n ec io tic  senescen t tissu e are the m ost com m on  events  

a sso c ia ted  w ith  m ite dam ige  in plants (T am gosh i and D av is 1978  B ello tte  and B yrne  

1979 C arlson  e t a l 1979 M oth es and S eitz  1982) T h e lo ss  o f  ch lorop h y ll is the result 

o f  oxidation  induced by in u  eased pe oxid ising conditions L oss o f  ch lorophyll due to m ite  

dam age has b een  sh ow n  to occur sim ultaneously  w ith  the degradation  o f  ch lorop last 

resu ltin g  from  ox id ation  o f  ch lorop last lip ids (T am goshi and D a v is  1978  M o th es and 

S e itz  1 9 8 2  Luthy e t a l  1984) Sathiam m a (1 9 9 1 ) found that the sp ider m ites caused  

sign ificant feed in g  injury o  leaves o f  coconut T h e dam age w as reported to be caused  by 

the entry o f  sty lets o f  the m ites th iough the sto riata tor the consum ption  o f  the cell contents  

T issu es w ere  dam aged dui ing the process and v isib le  sym ptom s o f  injury appeared on  the 

leaves

T h e  nature and sym ptom s ot dam ige  by the tenuipalpid m ites T  p a c if ic u s  on  

D e n d io b m m  R  in d ica  o t  T  a la ta  i id  B p h o e m c is  on d iffe ien t host plants are d escn b ed  

under sub titles 4 1 5 2 1  4 1 5 2 2  and 4  1 5 2  3 respectively  T he infestation o f  T  p a c if icu s  

on  D e n d ro b iu m  w as recorded  for the fu s t  tim e in  India T h e m ajor sym ptom  caused by this 

m ite and the other tenuipalpid B  p h o e m c is  on  D en drob iu m  is the p resence o f  su nken  spots on  

the under surface o f  lea v es w here the nntes w e ie  tound to rest and feed
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Larvae protonym phs deutonym phs and adults o f  tenuipalpids cause injury to the plants 

by p iercing the chelicerae into the plant tissues and sucking the sap C ontinued desappm g  

results in the exp ression  o f  the sym ptom s (N ageshchandra and ChannaBasavanna 1976)

T enu ipalp id  m ites w ere found to cause general ch lorosis o f  leaves and m  

advanced  stages developm ent o f  necrotic lesion s w ere  aL o observed  A ccording to 

K ennedy and W aterkeyn  (1995) as a reaction to the attack o f  the tenuipalpid m ite  

B revipa lpu s p h o e m c is  the protoplasm  o f  the punctured ce lls becom e coagulated and the 

phenolic com pounds accum ulated m  the ce lls  S ignificant reduction m  ch lorop last w as also  

reported

T h e nature and sym ptom s o f  dam age o f  the tarsonem id m ite P  la tu s  on  ch illi 

bittergourd ridgegourd and T agetes erecta  are described under the subtitle num ber 4  1 5  3 1

P  la tu s  has been  reported on  ch illi causing M urda d isease (Kulkarni e t  a l  1922) 

Feeding o f  the m ite in  ch illi produced slight crinkling m  leaves in the early stages o f  attack 

Later the leaves curled dow nw ards and becam e narrow R avi e t  i!  Puttasw am y (1995) 

observed that the tarsonem id m ite P  la tus  feeding on  the undersurface o f  ch illi leaves caused  

dow nw ard  curling o f  the leaves They further reported that there w as reduction in  the 

th ickn ess and s iz e  o f  leaves and the number o f  starch gram s due to the feed in g  o f  the m ites

T h e sym ptom s produced by eriophyid m ites on  som e m edicinal plants and ornamentals 

are d escribed  under the subtitle number 4  1 5  4  1 and 4  1 5  4  2
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D u rm g the survey conducted eriophyid m ites w ere observed to produce bead galls  

pouch galls and erineum  in the infested plants Jep p so n .u y 7 5 ) stated that galls w ere special 

sites  w h ere  the m ites develop  and w hich pi ov id es food  and shelter H e further reported  

that the le a f  ga lls m ade by these m ites i cm  ined localized But erineum  producing factors 

rem ain u su ally  spread latei ally on leaf su iface  Sheela and H aq (1992) found that the 

feed ing activity o f  the e iiop h y id  m ite A c c n a  x e io m p h is i  produced sm all round ga lls on  

R a n d ia  sp in o sa  in  northein  Kerala S im ilar galls w ere found in R sp in osa  in the present 

survey also

In  addition to identification ot i u tes and their host plants it is equally important to 

understand the distribution and abundance o f  different species o f  m ites on  different host plants 

in different seasons A ccordingly  the m ean percentage o f  nute infested leaves and the m ean  

population counts w ere a lso  assessed  m  the survey (T ables 6  7 and 8 )

O n v egetab les (Table 6 a and 6 b) T  ludem  w as observed  on  bhindi and vegetable  

cow pea and T  n eocaledom cu s  on pumpkin m oringa and brinjal The population count 

ind icated  that both the species are capable to cause serious dam age to these crops 

T  c in n abarin u s  w as found on amaranthus m  good  num bers T he tarsonem id P  la tu s  even  

though observed on  chilli b itteigou id  n duegou id  and pumpkin w as the m ost serious on  chilli 

fo llo w ed  by bittergourd and ridgegouid  in dam age potential and in pum pkin the m ite w as 

scarce O ne remarkable observation w as that in chilli the m ite appeared ivory w hite w h ile  in 

pum pkin it w as black in coloux (Plate II) Jeppson (1975) had stated that the adult fem ale o f  

P  la tu s  w as u c h  amber oi d u k ^ iecn  the colour depending on the host and food supply
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T he tetranychids T  cm nabarinus and T  ludeni are considered to be the principal mite 

pests o f  vegetables in  South India (Puttaswam y and ChannaBasavanna 1981) and the latter is 

the m ost com m on ly  encountered tetranychid occuring m  India (M allik  and 

C hannaBasavanna 1983) A ccording to G oldsm idh (1962) T  n eo ca led o m cu s  w as a severe  

p est o f  vegetab les all over  the w orld  P  la tus  the broad m ite is a potential p est o f  m any 

vegetab les fruits ornam entals and w eed  plants throughout India (C hannaBasavanna and 

Puttarudriah 1959 D hooria and Bindra 1977) T he m ite is on e o f  the m ost destructive pests  

o f  ch illi and is considered to be the root cause for Murda disease m ch illi due to lea f curling  

(Sanap and N aw ale  1986) T he findings m  the survey on vegetab les generally  support the 

above reports

T h e  data o n  the survey on  vegetab les in  the Agricultural C o lleg e  Farm  V ellayam  

(Table 6 a) revealed  that the m ean percentage o f  m ite infested leaves w ere in  general m ore in  

the p rem on soon  seasons m  both the years 1992 and 1993 T he m ean percentage o f  mite 

in fested  leaves g iv e  inform ation only on  the distribution o f  the m ites on  leaves It g iv es  no 

idea on  the intensity o f  infestation for w hich  the m ean population counts per le a f  has to be 

considered T he m ean population count (Table 6 a and F ig  2 ) also show ed that the population  

w as m ore m  the prem onsoon season  than in  the m onsoon  and the p ostm onsoon  seasons This 

w as true for both  the years 1992 and 1993 T he percentage o f  m ite infested leaves and the 

m ean population counts betw een the m onsoon and the postm onsoon seasons did not sh ow  m uch  

variation

In the D istr ict A gricultural Farm Perirgam m ala w hich  w as the other centre for the 

survey on  vegetab les the reduction in  the percentage o f  m ite infested leaves and the m ean



Fig 2 Infestation by tetranychid mites in vegetables at the
Agricultural College farm , Vellayam in 1993
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□  Tetranychus cmnabannus on Amaranthus bicolor 
m Tetranychus ludeni on Abelmoschus esculentus
□  Tetranychus ludeni on Vigna ungu culata var sesqu pedalis
□  Tetranychus neocaledon cus on CUcurbia pepo 
3B Tetranychus neocaledon cus on Monnga ole fera
Q  Tetranychus neocaledomcus on Solanum melongena



population counts w as m o ie  pionounced  in the m on soon  season  as com pared to the other tw o  

seasons N o  such  clear cut d stinction w as ev id en t w hen  the data on  the m o n so o n  season  and 

p ostm o n so o n  sea so n  w e ie  c o m p a iu i

T h e survey on  m edic n il pi nts w  is co  iducted m four centres v iz  Agricultural C ollege  

Farm  V ella y a n i TBG<S-RI P ilo d c  A yur ed ic  R esearch  C entre Poojappura and 

U n iv ers ity  C entre K ariavattom  T he im portant sp ec ies id entified  on  m ed icina l p lants w ere  

T  cin n abarin u s T  n eo ca lu lo m cu s T  ludeni B  p h o e m c is  P  la tus  and other sp ec ies under 

the gen u s T etran ych u s

T  cin n abarin u s  w as found to infest tw o species o f  A dh a to d a  A d h a to d a  bed d o m ei and 

A va s ica  and w as distributed in all the centres su rveyed  ex cep t T B G & R I P alod e T  ludeni 

w as foun d  to m fest R au vo lfia  s t  p i  itin a  E a ilier  the occu rrence o f  the tetranychid  

m ite  E u te tra n ych u s o i e i t c l i  w i  icp o ite d  011 R se  p e n tin a  (L tl and M ukharji 

198t>) B esid es in festin g  R sc pcn tin c T  lu dem  a lso  in fested  H ib iscu s a b e lm o sc h u s  and 

O xah s co rn icu la ta  T  n eo ca led o m c  is w as found to m fest on ly  one species o f  m edicinal plant 

v iz  S id a  rlio m b ifo lia

M ites o f  the genus B ie  ipc lpu  vas w idespread am ong m edicinal plants T he  

polyph igous sp ec ies B  p h o i u c s  v s I nd to ntest A lp in ia  ^ a la n g a  G ym nem a sy lv e s tre  

O cim n m  sa n c tu m  Solatium  ind icum  St o b ila n th es c ih a te s  and W ith am a so m m fera  and w as  

found in all the seasons surveyed  the infestation b eing the h igh est durm g the p ostm oon son  

season



T w o  tarsonem id  lin es v l P  I) p h a g o ta rso n em u s la m s  and T arson em u s  sp w ere  

id en tified  from  m ed icina l pi its P  la  the po lyphagous m ite w as found to c o e x is t  w ith  

T a ison em u s  sp  in A  bedel c P  la t i\ w as a lso  found to in fest D esm o d iu m  g a n g eticu m  

G m elin a  a ib o r e a  S a n ta ll n a lbu m  Vitex re g u n d o  and T rich opu s ze y la m c u s  b esid es  

A b e d d o m ei

T w o  sp ec ies o f  ei i pliyid nutes vere found to be associated  w ith  m edicinal plants 

A c eria  sp  w as found to c i e b t  d g i l l s  m  the leaves o f  R a n d ia  sp in o sa  (P late X II) and 

w as located  at V ella y a m  w lu le anothei sp ec ies under the genus A c e r ia  w as found associated  

w ith  E la e o c a rp u s  se rra tu s

T h e m ean  percent c  o f  rte ilested  leaves and the m ean population  counts in 

m ed icina l p lants sh ow ed  the sam e tren 1 is in  vegetab les m  all the centres le  the m on soon  

season  sh ow in g  the low est \  I es (F ig  j )  In the T B G & R I Palode no m ite could  be observed  

during this season

T h e survey on  p h jt j 1 igo  s m ites associated  w ith  ornam ental plants w ere  conducted  

in the A gricultural C ollege  V ellay in the D istrict A g n cu ltu ia l Farm  P en ngam m ala  and the 

T B G & R I P a lod e (T ab le 8  8 b a id 8 c) T  lu dem  am ong the tetranychids and B  p h o e n ic is  

am ong the tenuipalpids w e ie  die m ost w  despread species found in the ornam ental plants m  the 

district

R o se s  w ere  found I e  infested byTludem  and T  n eo ca led o n icu s  Puttasw am y and

C 9
C hannaB asavanna^ ln d  s led tl at p ie s e ic e  o f  both the sp ec ies in a plant w as rare In the
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Fig 3 Infestation of phytophagous mites in medicinal plants at the
Agricultural College farm Vellayam in 1993
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□  Tetranychus c nnabarnus on Adhatoda beddome
□  Tetranychus neocaledon cus on Cl tor a ternatea
□  Tetranychus luden on Desmod um ganget cum
□  Brev palpus phoen c s on Oc mum sanctum



detailed studies undertaken in the laboratory the sam e authors found that irrespective 

o f  the period o f  infestation the population m ultiplication w as significantly higher m  

T  ludem  as compared to T  neocaledom cus  and T  ludeni spread to all the leaves in  a plant 

w hen present alone or together w ith the other one In the present survey also T  ludeni was 

found m  higher population density as compared to T  neocaledom cus In Kerala the incidence 

o f  T  n eo ca led o m cu s  in rose w as reported by N air e t  a l  (1990) T  ludem  w as also  

found to in fest heavily  the Chinese fan palm  L ivinstona chinensis The eriophyid m ite 

A c e n a  ja sm m i  Channabasavanna w hich w as reported to cause felt like grow th on  leaves 

o f  jasm ine m Tam il Nadu (Vijayaraghavan et a l 1992) w as not encountered in the survey  

T he sp ec ies observed on jasm ine w as T  neocaledom cus

W hen the seasons w ere com pared the m ean percentage o f  m ite infested leaves and 

m ean population counts m  ornam entals w ere the least in  the m onsoon  season as com pared to 

the prem onsoon and postm onsoon seasons In the Agricultural C ollege Farm V ellayam  m  

m ost o f  the plants the m ite population w as absent or neg leg ib le  during the m onsoon  season  

W hen the prem onsoon and postm onsoon seasons w ere com pared the values o f  m ite infested  

leaves and population counts did not show  m uch variation H ow ever in the D istrict 

Agricultural Farm Permgam m la and TBG&RI Palode infested leaves and population counts 

w ere very low  not only in  the m onsoon season but in the postm onsoon season  also

Seasonal fluctuation m  the population o f  mites w ere studied by many workers w ho have 

found that the m ite dam age w as m ore during the summer m onths (Sadana and Kanta 1971 

Bhum navar and Sm gh 1986 M ohanasundarain and Karuppuchamy 1987 Sivakumar and 

M arimuthu 1987)

154



D uring  the m onsoon  s t  son vh id i lasted t io m  the fu st  w eek  o f  June to the first w eek  

N o v em b er  in K erala the 1 eavy dow npour w ashed  the m ites aw ay from  their h o st plants 

and the e lim in ation  of m ites w ould  be le ir ly  tctal in m ost o f the ca ses D uring the post 

m o n so o n  se a so n  the p o p u lito n  slow l staited to m ultip ly and reached the m axim um  

d u u n g  the p rem on soon  m o i l l s

P o p u la tio n  dynam ics o f A cari v s studied by m any w orkers E vans e t  a l  (1961)  

stated that the seasonal fluctuation w as pi o m nant m Prostigm ata w h ile  it w as not so prom inent 

m M esostigm ata and A stigm  11 is tl cy  <_ e  found in sm all num beis T he phytophagous m ites  

being p rostigm atids multiply id eacl h igh  population lev e ls  m  the p ost and p rem on soon  

season s le from  N ov em b ei to M ay n Kerala T he variation in the population  counts o f

i
ph ytop h agou s m ites b etw een  the p em on soon  season  on  the one hand and the m o n so o n  and  

p o stm o n so o n  season s on  the other c  in be exp lained  as d iscu ssed  earlier by the practical 

e lim in ation  o f  phytoph ilrou s m tes  by the sp lash in g  rain w ater during the m on soon  season  

T h e tetranychids tenuipalpids and t sonem ids w h ich  constituted  the m ajor chunk o f  

phytophagous m ite fauna w e e external leed eis on  lea f surfaces and w ere lik ely  to b e  w ashed  

aw ay by the ram  w ater

T h e  role o f p ied  to is  o the | pulat on iem ulation o f  phytophagous m ites is w ell 

estab lish ed  (Singh  and R ly 1977 II u ppa and K ulkarni 1988 G upta and Gupt l 1992  

K aruppucham y e t  a l  1994) T w o  i i hypotheses have been  put forw ard con cern in g  out 

breaks o f  phytophagous m ites O ne is tl t the cultural m ethods result m  m ore nutrition to the 

host plants w h ich  prom otes increased fecundity  (C haboussou  1960  ^torats 1911)  The  

secon d  h yp oth esis is that n od e n n Lctic des reduce natural en em ies drastically  causing
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mite o u f  breaks and giv ing pest status to previously innocuous species (H uffaker e t a l  1970  

M e Murtry e t a l  1970) The later hypothesis seem s to be m ore acceptable to m any scientists 

(V an de V rie  1970 M e Murtry 1982 Krishnam oorthy and M am  1989) em phasising the 

importance o f  natural enem eies in the suppression o f  m ite out breaks H ence any study on the 

distribution and abundance o f  phytophagous mites has to be accom panied by a related study on  

their predators as w ell M ites and to a lesser extent insects w ere found to be the important 

predators o f  phytophagous m ites (Table 5)

Phytosends were found to  be the m ost widespread predatory fauna in  the vegetables  

ornamentals and m edicinal plants surveyed T w o species o f  predatory m ites under the genus 

A m b lyse tu s  w ere observed The species w ere A m ultidentatus from  the co lon ies o f  

T  n eoca ledom cu s  on  pumpkin and Schizotetranychus h industam cus on  neem  These two 

species w ere found to feed on eggs and the nymphs o f  the prey m ites The predator appeared 

red coloured after the m eal due to the intake o f  body contents o f  the prey m ites M ites o f  the 

fam ily  P hytosendae w ere reported as the m ost effective predators o f  plant feed ing m ites 

(H uffaker e t  a l 1970 M e Murtry el a/ 1934 Pickett and Gilstrap 1986) T he potential o f  

T yp h lo d ro m ip s te tranychivorus  m  the population build up o f  the red palm  mite 

R a o ie lla  tn d ica  w as reported by Jagadish and Nageshchandra (1982) From  the coconut 

palm  fo liage Sathiamma (1991) recorded 1 p a ra a e ria lis  from  the coconut palm  foliage  

w hich checked the population o f  T  ludem  T he predatory fauna w hich  G rewal (1992) 

identified m brinjal w ere A  fina lan dicu s  and A  m ultidentatus M allik (1981) identified  

A  te tran ych ivoru s  and A longispm osus  as efficien t predators o f  T  ludeni on  bhm di Gupta 

and Gupta (1992) has listed 18 species o f  phytosend predators from  India
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N ext to Phytosendae m ites belonging to the fam ily Cunaxidae (Plate IV ) w ere found  

to be the major predatory acarrne fauna m the survey T hese quick m oving reddish mites were  

found in the colon ies o f  T  ludeni and T  n eocabdon icu s Cunaxa se tiro s tr is  (Hermann) was 

reported to be an important predator o f  cosm opolitan nature and w ere found to feed on  all 

stages o f  O hgonychus m angiferus (Gupta 1989)

In the present investigations A gistem us  sp belonging to the fam ily Stigm aeidae 

(P late IX ) w as found associated w ith  B p h o em cis  on  G ym nem a sy lvestre  T seng (1982) 

reported tw enty f iv e  species o f  A gistem u s  from  Taiw an A gistem u s  spp w ere reported as 

potential predators o f  phytophagous mites on different crops m  India also A gistem us sp was 

associated w ith  E utetranychus orientahs  (Sadana and Kama 1971) and O  m angiferus (Sadana 

and Chabra 1974)

Predatory m ites belonging to the fam ily B delloidae w ere found in association with  

P  la tu s  on  T  zeyla m cu s  Gupta (1989) stated that only two species o f  Bdelloidae were  

found to feed  on phytophagous m ites and both the species w ere scarce in  the field  H e  

further stated that m ites o f  the fam ily A scidae w ere found abundantly in the co lon ies o f  

5  a n dropogon  and could be o f  som e value m biological control In the present studies 

m ites o f  the fam ily A scidae w ere observed in association with T  ludeni on  bhmdi

B esides the acarine predators identified coccm ellid  grubs o f  the genus Stethorus w as 

found to be o f  im portance in suppressing tetranychid and tarsonem id populations in the 

field The colour o f  this predator w as also found to change fo llow ing a m eal These predators 

w ere usually encountered w hen the prey population w as relatively high unlike the acarine 

predators w hich  w ere distributed in all the seasons even  at low  prey population densities



P illa i and Palarusw am y (1983) identified  S  indicus  from  the co lon ies o f  tetranychid  

m ites in  cassava  Predatory thrips w ere a lso  encountered m  the field  in  the co lo n ies o f  

T  n e o ca k d o m ctu s

T he m ean population counts o f  phytophagous m ites and their predators and the predator 

prey ratio m vegetab les for the prem onsoon m onsoon and postm onsoon seasons o f  1992 and 

1993 in  the A gricultural C ollege  Farm  V ellayan i and the D istrict A gricultural Farm  

Perm gam m ala are g iven  in Table 9a In  both the entres and in both the years the population  

o f  p hytophagous m ites and their predators w ere absent or n eg lig ib le  m  the m onsoon  and 

postm onsoon seasons in m ost o f  the crops surveyed H ow ever in the prem onsoon season  m ost 

o f  the crops harboured both phytophagous m ites and their predators Sim ilar trend w as 

ob served  m  m edicinal plants in  the tw o  centres (T able 9b) and m  ornam ental plants in  the 

A gricultural C o lleg e  V ellayan i (Table 9c) T he prem onsoon and p ostm onsoon  counts o f  

phytophagous m ites and their predators in m edicu  al plants in the A yurvedic R esearch Centre 

Poojappura TB G & R I Palode and the U m versity Centre Kariavattom w ere sim ilar eventhough  

the predator counts w ere  low er m  the postm onsoon  season  as com pared to that in the 

p rem onsoon  season  W ith regard to distribution and abundance the p hytosends w ere found  

to be the m ost dom inant group predatory on  phytophagous m ites o f  vegetab les ornam entals 

and m edicinal plants o f  the district T he coccm ellids predator Stethorus  sp and the predatory  

m ite cunaxid  w ere  a lso  found to b e  o f  im portance to a lesser extent

T he field  survey carried out in 1992 and 1993 in  the selected  centres y ielded  data on  

the d istribution  and abundance o f  phytophagous m ites associated w ith  vegetab les m edicinal 

plants and ornam entals plants in  the district in d ifferent seasons It w as found essential to
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co n o b o ra te  the d a n  v  tli those gen lcI in st itistic illy designed  f eld experim ent 

A cc o id in g ly  a replicated t eld  tnal on cgetables w as h id  out m the farm  attached to the 

C o lleg e  o f  A gricu lture V e lh y a n i m  1993 T he trials on  m edicinal plants and ornam entals 

w ere conducted  using the ex istin g  plants in the farm

T h e replicated field expernne u w ith five  treatments (bhindi ch illi pum pkin

snakegourd and vegetable cow pea) was 1 I out m the prem onsoon m onsoon and postm onsoon

season s and the popular on counts w e e leco id ed  at fortnightly intervals (Table 10) T he

in festation  o f  T  ludeni on bhindi com  lcnced  by the third fortnight after planting m  the

p iem o n so o n  crop  w hich  is the ea il est iccu n en ce  o f  the m ite w h ile  in the c io p s planted

during M ay and Sep ie nbei the n u d e  ce  com m enced only on the fourth and fifth

fortn ights after plantin '1 (F ig  4) In vegetable cow pea T  lu den i appeared on ly  at a later

stage le  during the foui th fortnight after pi inting T he infestation o f  P  to w s on ch illi started

during the second fortnight o f  February There was appreciable increase m  the population

o f  the m ites during the second fortnight after w hich the population declined  (F ig  5) In

general in festation  con  m enced by the m ddle g ow th stage o f the plants (three to four

fortnights after pla iting) lte w hich the c w  is i giadual increase o f population for nearly tw o

$
lortnights T he nitial a id peak populati m w ere low er in the m onsoon season  as com pared to

A

the other tw o seasons

O ae sig  u f c i observ t o  s th it s akegourd w s free o f m ite pests in the 

replicated field  trials as \  ell as in the i vey  conducted in the district during during 1992  

ind 1993 T he ib sen cc o f m te ilest I n obs l ved 11 snakegou id  in the survey and in the 

field  exp en m en ts needs c o n fu n a t io i  d the reasons for the lack o f  m ites require further
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Fig 4 Population build up of of Tetranychus ludem  on 
bhindi and vegetable cowpca in the field trial 

conducted at the Agricultural College Vellayani

Pre monsoon crop (planted durng January 1993)

Fortn gh s afte p ant ng

Monsoon crop (planted dur ng May 1993)

Fortn ghts afte p ant ng

Post monsoon crop (planted durng October 1993)

Fortn ghts afte p an ng

- ♦ — J  uden n bh nd T _uden n vegetab e cowpea



detailed  investigations W ith legard t( | umpkin the c io p s  planted during D ecem ber and 

M ay w ere free o f  m ite ittack but the i ic dence o f  a black tarsonem id m ite (Plate II) 

id en tified  as P  la tu s  w as recorded in ihe crop planted during the second fortnight o f  

Septem ber T he population o f  the tarsonem id appeared during the third w eek  after  

planting w hich  gtadually increased and le ic h e d  peak population level during the next 

fo itm gh t (F ig  5) In tl l  su iv ey  cond eled d unng 1992 md 1993 pu npkin w as tound to 

be h igh ly  su scep tib le to ittack o f  the e a iy c h id m ite  T  neocalclonicus w here as in the 

lep lica ted  field  trial pum pkin w as fo nd to be tree o f  tetranychid m ites

Puttasw am y and ChannaBasav inn i (1980a) found that m ite populations w ere  

present in  vegetab le  c io p s  th oughout tl e yea lb popul ition built up from  April and reached  

peak lev e ls  during M ay July and 1 ee me low  fro n  A ugust to February A ccording to 

Sathiam m a (1 9 9 1 ) T  h It u w as p ie se  on coconut fo liage in K erala during all m onths o f  

the year  excep t June M axim um  population w as reported to occur during January and 

F ebiuary

T he population of phytophagous ites w ere regulated to a ceita in  extent by weather  

factors H ow ever in the p iesent studie the coirelation  studies d d not ievea l any consistant 

results in this regard T he population counts o f  the tetranychid m ite T  ludeni on  bhindi and 

vegetable cow pea show ed no sigm fic m e  i el ition with w eather param eters w here as that o f  

P  lo tus  on ch illi ln d  sign fie i it pos 1 vc e el t on witl max turn and m inim um  temperatures 

and negative correlation v. tl humidity 1 lam fall In contrast to this population counts o f  

P  la tu s  in pum pkin sho v td  co le la tio  vith weather paiaineters quite opposite to those in 

ch illies  In pum pki i the c o n e l  it on w  s legative w ith n n x i m im  and m inim um  tem peratuie  

and p ositive w ith  rainfall a id  humidity (1  b le 1 1 )
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Fig 5 P o p u la tio n  bu ild  u p  o f  Polyphagotarsonemus latus
in chilli a n d  p u m p k in  in th e  field  tria l c o n d u c te d  a t

A g ricu ltu ra l C o lle g e  V ellayan i

Post monsoon crop ( planted during October 1993)

a>
E
"o «-
i_ n a* « n ~ 
E

-Ch I Pumpkin



P illa i and Palam sw  m y (1985) i ned that taintall w ts  the m ost important lim iting  

factor for population out break of | der m ites A ccording to P ilh i  and Jolly  (1986) a 

temperature o f  28 33 C and low  humidity o f  45 50  per cent w ere favourable for spider m ites  

o n  m ulberry Sathiam rm  (1991) obsei ed  that fluctuation m  sp ider m ite population w as 

c lose ly  associated w ith  weather paramete s and that m axim um  population o f  T  ludeni occurred  

w h en  the tem perature md relative h nidity langed  from  33 34  C  and 87  89  per cent 

resp ective ly  Studies conducted by D e  (1992) revealed sign ificant p ositive correlation  

betw een  m inim um  temperature and popul ition grow th  o f  tetranychid m ites in  bhindi

It m ay look  strange that the popul m on o f  P  lo tus  on  pumpkin show ed correlation with  

w e ithei factors just the opposite to th it i ch illi 1 here w  is infestation of P  la tus  on pumpkin  

on ly  during the p ost m onsoon  season  nd the m ite w as totally absent during the other tw o  

season s and th is m ay be the reason foi this type o f  cot relation o f  P  la tu s  on  pum pkin  

M oreover population developm ent o f  m ites is dependent on m any factors o f  w hich  w eather is 

only on e P resence o f  natural enem ies 1 lochem ical and biophysical characters and nutritional 

status o f  the host plants u e  othe n p n t a n t  factors It m ay also  be rem em bered that 

generalisations cannot be m ade m discri n ately for any group b ecause there are rem arkable 

excep tion s w h ich  m ust be recognised

P opu la tion  f lu c tu ito n  o f  T  m a b a tin u s  on A dh a to d a  bed d o m ei and A  vasica

T  ludeni on  Rosa sp R  o id la  i u ln a  I a la ta  and T  p a c ijic u s  on  D en drob iu m  sp w ere

studied by recoid ing pop 1 tion cou its I i[nightly intervals horn January to D ecem ber 1994  

in the ex istin g  plants m tl e fa im  (Table 13)
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M axim um  populatioi ol T  a n n a b a n n u s  w as observed in January m A  beddom ei and

in M arch in  A  v a n c a  Tin, population decreased to the low est levels in June July and

A ugust Thereafter it stailed  io n u  ease (F ig  6)

T  ludeni on  rose 1 1 n  lica o i T  a la ta  peaked their population in  M arch and then  

they started to decrease a id c d ied  the low est level'- in the period betw een  June and A ugust 

A fter A ugust the populat o 1 st ited  to m ciease until they reached the peak m  M arch (F ig  6)

T h e population of /  /  cic f  cu  i D en drob iu m  sp started w ith 93 in  January and 

reached a peak level o f  80S in Feb uary Thereafter it decreased gradually and becam e nil in  

the m onths o f  Septem bei d O ctobei (l ig 6)

W ith legard  to /  u  b a n  on  A b eddom ei and A  va sica  T  ludeni on  R osa

R  w d ic a  on  T  a la ta  a  i d I / ( if  c  j o i  D endrobium  high populations w ere observed during

the period from  F eb iu  ii)  t A p n l D i ing the p en o d  o f  July and A ugust the populations 

w e ie  at the m im m um  levels T hese obse vations corroborate w ith the earlier observations that 

the m onsoon  period is the le st favourable period for population growth o f  these m ites and the 

p rem onsoon  periods the l t lav lurabk

Population o f  7 c I 1 I us a i 1 beddom ei show ed significant p ositive  correlation  

w ith  m inim um  tempera tu ic  nd negative correlation w ith rainfall indicating high population  

in the prem onsoon period v, 1 en  the m inim um  temperatures is h igh andJpopulationijojKiin the 

m onsoon  p en o d  w hen tl l  ill II s h h W ith legaro to T  ludeni on  R o sa  significant 

p o sitiv e  correlation  w ith  i x n u t teni| Liatuie w as o b se iv ed  T  p a c iflcu s  on D en drob iu m



F tg  6  P o p u l a t i o n  f l u c t u a t i o n  o f  p h y t o p h a g o u s  m i t e s  in  o r n a m e n t a l s  a n d  m e d i c in a l  p l a n t s
a t  A g r i c u l tu r a l  C o l le g e  f a r m  V e l la y a m  in  1 9 9 4

T cmnabarmus on A beddomei and A vasica



and R  in d tc a o n T  a la la  show ed positi c l o i i  elation with m axim um  temperature and negative  

c o n e la t io n  w ith  m n im u n  t e n p u  tu c I n  dity and rainfall

In  genera l populat on developm ent o t  phytophagous m ites in v egetab les m edicinal 

plants and ornam entals w  s found to be p ositive ly  correlated w ith  m axim um  tem perature and 

n eg a tiv e ly  correlated witl hum idity except in the case o t  P  la tu s  m pum pkin w h ich  w as 

discu ssed  ea ilier  It has It it, been lep  cd tl at nnte outbreaks took p lace w h en  tem perature 

w as h ig h  and hum idity  low  (E w m g 1914) T he problem  o f  w ater con servation  under these  

cond itions in  such  sm all anim als as m ites has been  dealt w ith  d ifferently by d ifferent scientists  

It w as postulated that the favourable effect o f  low er relative hum idity on  reproductive rate w as 

the resu lt o f  increased  feed in g  on  plant I qu ds brought about by higher w ater lo ss  through  

cu ticu lar  ev a p o ia tio n  (B ou d ieau x  195S) H ow ever this exp lanation  w as contradicted  by  

M e E nroe (1961a) by dei aonstiating th it d a tiv e ly  little water loss occurred through cuticu lar  

e \  aporation  and that w atei lo ss  cou ld  be controlled  by regulating the spiracular open in gs

T h e  p io b le m  of v ite i con se  v t on in m ites is m et through a com b ination  o f

adaptations T h e cuticle  le i tively v lei p io o f  (G ibbs a d M orrison  1935 M e Enroe

1961a) and the d iet is liquid R ii lh c  \ lei conservation  is affected  through the production  

o f  guanm e w hich  is the n t io a enous e x c ic to iy  m aten  il as in other arachnids G uanine is w ater  

in so lu b le  and h en ce w atei lo ss  on  e x c ic t  a is reduced considerably  (M e E nroe 1961b) It

seem s that h igher m axim t i tem peiatu e  id low er relative hum idity and lack o f  rains in  the

p rem on soon  season  a ie  ide lly suited I population  out b ieaks o f  phytophagous m ites in 

K erala
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D ep en d in g  on  the host plants the developm ental period and adult longevity  o f  m ites  

were found to vary considerably (D hoona and Prem Sagar 1989) For evolvm g effective and 

timely m anagem ent m easures it is essential to have a proper understanding o f  the b io logy  o f  

the pest species on  different host plants H ence it w as found w orthw hile to study the b io logy  

and biom etrics o f  important phytophagous m ites on selected m edicinal and ornamental plants 

T he b io logy  o f  the m ites on vegetables have already been worked out by several 

authors under different environmental conditions and on different host plants (Puttaswamy and 

Channa Basavanna 1979k 1980b Gupta et a l  1982 M allik  and Channa Basavanna 1983) 

A ccordin gly  the b io logy  and biom etrics o f  T  cinnabarinus  on  A  va sica  T  ludeni and 

T  n eoca led o m cu s  on  R osa  sp R indica  on  T  a la ta  and T  p a c if icu s  on  D en drobiu m  

w ere studied m  detail during N ovem ber and M arch

T he results o f  the study are g iven  under the sub title number 4  3 and m  tables 15 to 21 

A s the other tetranychid m ites T  cinnabarinus com pleted its life  cy c le  on A vasice  in five  

stages ie eg g  larva protonym ph deutonym ph adult and w ith the usual intervening  

quiescent stages (Table 15) The fem ale o f  T  a n n a b a n n u s  has com pleted its developm ent

fa
in 14 5 days during N ovem ber and 12 85 days in M arch w hile  the m ale com pleted its 

developm ent slightly earlier during M arch (12 4  days) and in N ovem ber it took a few  hours 

more com pared to fem ale (14  54  days) B iology o f  T  cinnabarinus w as worked out by Pillai 

and Palam sw am y (1985) Nanda Gopal and Gedia (1995) D h o o n a  and Prem sagar (1989) 

studied the b io logy o f  the m ite on  four species o f  Japanese mint M entha arvensis M  p ep erita  

M  sp ica ta  and M  citra ta  and found the developm ental period varying m  the four species The  

adult longevity  on  the four species w ere found to be 8 73 9 00 8 67  and 12 00  days 

respectively In the present studies the adult longevity  o f  the m ite on A vasica  w as found to 

be 7  4  and 14 2  dyas for the m ale and the fem ale respectively in N ovem ber
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T he developm ental period o f  T  ludeni on  rose for both m ale and fem ale w ere  slightly  

longer during N o v em b er  (12  2 6  and 13 3 8  days) com pared to M arch  (11 9  and 12 2 8  days)  

T his m ay b e due to the h igher m ean temperature in  M arch  than in  N o v em b er T h e incubation  

period  as w e ll as the duration o f  the various stages o f  m ites is  a linear function  o f  tem perature 

w ith in  lim its (E n g lish  and Turm pseed  1941) D u rin g  both  the periods the m ales w ere  

found to em erge earlier Puttasw am y and C hannaBasavanna (19 7 9 a ) a lso  observed  

that m a les o f  T  luden i on  french  b ean  com p leted  their d evelop m en t earlier than fem ales  

and the total developm ental period w as shorter at 35oC  than at low er tem perature H e stated  

that d ev e lo p m en ta l period from  eg g  to adult w as a ffected  b y  tem perature and the 

relative hum idity p layed  on ly  a m m or part T he present stud ies revea led  that T  lu den i laid  

on  an average 3 8  5 e g g s  per fem ale  during N ovem b er and 3 9  2  e g g s  per fem ale  during  

M arch  and the m ean  ov ip o sitio n  periods b eing 8 6  and 8 during N ovem b er and M arch  

r e sp e c t iv e ly  H o w e v e v e r  w h en  reared on  cocon u t the m ite  laid  o n ly  a m ean num ber 13 

eg g s /fe m a le  (Sathiam m a 1991) T h is sh o w s that cocon u t is a poorer h o st  than rose T he  

description  g iv en  for  T  ludeni by M allik  (1 9 8 1 ) w as that the protonym phs and deutonym phs  

had ligh t green  colour w h ich  darkened w ith  age In the present studies it w as observed  that the 

protonym phs and deutonym phs had dark m eroom sh ldiosom aland go ld en  brow nish  grathosom al 

region  T his description  seem s to b e m ore in  confirm ity w ith  that furnished by Jeppson e t  a l  

(1 9 7 5 )

T h e  total d evelop m en ta l period  o f  T  n eo ca led o n icu s  on  rose  w as found to b e  longer  

than T  luden i on  the sam e h ost T h is shorter developm enta l period  helped  T  lu d em  to 

com p lete  its l ife  c y c le  faster than T  cin n abarin u s  and that m ay b e on e o f  the reasons for the 

num erical d om in an ce o f  the form er over  the latter w h en  both  the sp ec ies  w ere  seen  together  

in  rose plants



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 phene females, guarding females against other 

males and mating attempts with teliochrysalis were presumed to be controlled by 

pherombnes (Cone et al., 1971).

The false spider mile R. indica. as the tetranychids, passed through four stages viz., 

egg, larva, protonymph and deutonymph before reaching adulthood. The days taken 

to attain maturity when reared on T. alata was found to be 19.2 and 17.95.for the male and 

18.83 and 17.20 for the female 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/d. 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 siages 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 orchids 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 lo be a polyphagous pest attacking a variety of 

medicinal and ornamental plants surveyed. This polyphagous nature was found to be of



advantage to the m ite as it could develop sim ultaneously on a number o f  crops w ithin  an 

ecosy stem  and develop  continuously by exploiting the different food sources available 

W hen reared on  different host plants v iz  Caladium  sp M aranta  sp Tube rose P  tuberosa  

D en drob iu m  Orchid and Ocim um  sp the developm ental period show ed no significant 

variation (Table 20) H ow ever P  tube ro sa  w as found to be preferred for oviposition  and 

sign ificant d ifferences in  the number o f  eggs laid w ere observed (Table 21) O viposition  

is not a fortuitous act It involves a series o f  behavioural changes influenced by the host 

plants T he biochem ical and biophysical characters o f  P  tu berosa  m ay b e  m ore suitable for 

the m ite species for oviposition

a
A s bhindi and chilli were tw o o f  the important vegetables grow n m  the state and both 

were susceptible to serious mite attack it was considered worth w hile to take up crop loss 

studies in  these -vegetables T he results p resetted  m  Tables 22  25  revealed that the stage  

o f  the crop attacked by the m ites w as an important criterion w hich  determ ined the crop  

lo ss  W hen the m ites (T  ludeni) w ere released at the rate o f  thirty flutes' per plant a 

fortnight after plantmg the bhindi plants could not withstand the infestation and succumbed  

to death It w as also evident from  the Table 23 that if  the mite attack w as at a later stage 

le 45 days after sow ing  no significant reduction in yeild  w as noticed w hen released at 

the rate o f  10 2 0  and 30  m ites per plant W h le studying the effect o f  different levels o f  

T  neocaledom cus  on  growth o f  french bean P haseolus vu lgaris  D hooria (1983) found that 

during April M ay even  5 mites per young plant bearing 5 7  leaves could cause significant 

dam age to the leaves resulting in low  vitality o f  plants On the basis o f  sym ptom  

developm ent in bhindi due to different population levels o f  T  cinnabannus  the sam e author 

m 1985 stated that okra plant having 4  5 leaves per plant could  tolerate 100 mites per plant

w ithout any adverse effect on grow th during M ay June
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The dam age grade indices on  a 0 12 scale recorded from  the leaves o f  bhmdi plants o f  

the above m entioned experim ent also show ed alm ost sim ilar trends Plants released w ith  30 

m ites per plant 15 days after sow ing show ed an index value o f  10 09  and succum bed to the 

infestation Plants released w ith  different levels o f  m ite populations at 30  days after sow ing  

or afterwards could  tolerate the infestation and gave y ields not significantly low er than from  

the control plants m  spite o f  the fact that their dam age grade indices differed significantly  

This show s that even  low er m ite loads on  the plants are critical only m  the early stages o f  the 

grow th o f  bhm di plants

C hlorophyll contents w ere estimated from  the leaves o f  bhindi plants released with  

different levels o f  m ite population 45  days after sow ing The data (Table 24) revealed that the 

highest chlorophyll content (2  20  m g/g) was m  the unmfested leaves and low est m  leaves with  

m ore than 60  per cent speckling +  chlorotic patches (0 19 m g/g) caused by 50  m ites released  

per plant at 45  days after sow m g E ven  2 0  per cent speckling +  chlorotic patches caused by 

releasing 20  m ites/plant 45  days show ed significant reduction in the chlorophyll content A s  

the percentage o f  speckling goes up the chlorophyll content goes dow n Chlorophyll content 

can be considered as one o f  the parameters in  determining the photosynthetic effic ien cy  o f  the 

plant (Maithra and Sen 1988) and hence it can also be considered as an indicator for the crop  

lo ss  caused by phytophagous m ites L oss o f  chlorophyll affect the usual p h ysio logy  and 

grow th o f  the plant The covering on the leaf surface formed by the exuviae and egg  cases o f  

the m ites and the so il particles lodged in the w ebbings aggravate the situation and affect the 

p hotosynthesis by the residual chlorophyll l i f t  in  the leaves (Sum angala and Haq 1991) 

H ow ever in the present experim ent the difference m chlorophyll content did not affect the 

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



Fig 7  M ean  d a m a g e  g r a d e  in d ic e s  in le a v e s  re c o rd e d  th r e e  w e e k s  a f te r  r e le a s e  o f
d iffe re n t le v e ls  o f  Tetranychus ludeni o n  b h in d i p la n ts  a n d  m e a n  w e ig h t  o f  f ru its

1 2 3 4 5 6 7 8 9

1 30 mtes/plant 15 DAS 2 30 m tes / plant 30 DAS 3 10 m tes/pan t 30 DAS
4 10 m tes/plant 45 DAS 5 20 m tes / plant 45 DAS 6 30 m tes / plant 45 DAS .
7 40 m tes / plant 45 DAS 8 50 m tes / plant 45 DAS 9 Monocrotophos sprayed at 0 05 % >

DAS Days after sow ng I Damage grade nd ces —•—  Mean we ght of fru ts per plant |
I



after so w in g  by w hich  tim e the plants m ight have passed the critical period o f  photosynthesis 

contributing to y ield

T w o  experim ents w ere conducted m  ch illi to assess the effect o f  d ifferent population  

levels o f  P  la tus  on  the crop T he m ites w ere released three w eeks after planting m  the first 

experim ent and six  w eek s after planting m  the second In both the experim ents it w as found  

that P  la tus  at the rate o f  50  and 100 m ites per plant caused sign ificant reduction m  y ield  

as com pared to um nfested plants T he yield  from  plants treated w ith  10 m ites per plant did 

not show  any sign ificant reduction m  y ield  T he dam age grade m dices on  a 0  6 scale recorded  

from  the plants a lso  have sh ow n  alm ost sim ilar trends(TabIe 2 9 ) It w as obvious that there 

is crop to crop  variation m  the lev e l o f  tolerance to m ite pests W h ile  plants lik e bhm di 

cou ld  to lerate population  lev e ls  o f  T  ludeni as h igh  as 30  m ites per plant ch illi plants 

cou ld  not tolerate population lev e ls  o f  24  (P  la tu s) m ites per plant K areem  e t  a l  (1977)  

reported that ch illi crop failed to yield  i f  P  latus  infested at the flow ering and fruiting stage o f  

the crop

T h e studies on  the mtrafilant distribution o f  T  ludem  on  bhindi indicated that there 

w as no sign ificant d ifference in  the number o f  m ites observed m  the top m iddle and bottom  

strata o f  bhmdi plants at different intervals w hen released on the plant at d ifferent population  

lev e ls  and d ifferen t grow th  stages o f  the plant Studies conducted b y  D ev i (1992) also  

indicated that T  cinnabarinus  did not show  any preference to the top m iddle and bottom  

portions o f  bhindi plant

T he mtra plant distribution o f  P  la tus  studied did not g iv e  consistent results W hen  

P  la tus  w ere released on  ch illi plants three w eeks after transplanting at different population
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Fig 8 M ean d a m a g e  g ra d e  in d ic e s  in [e av e s  re c o rd e d  fo u r  w e e k s  a f te r  r e le a s e  o f d iffe re n t lev e ls  o f
Polyphagotarsonemus latus on chilli p la n ts  s ix  w e e k s  a f te r  t r a n s p la n tin g  a n d  m ea n  w e ig h t o f  f ru its  I p lan t



iso
levels the m ites w ere found distributed throughout the plant at d ifferent intervals after 

the release and there w as no significant difference in the population levels observed in the 

different strata o f  the plant W hen P  la tus  w ere released on the plants six  w eeks after 

transplanting significant difference in the population o f  the m ites w ere found in the different 

strata o f  the ch illi plant the top strata recording m aximum  population follow ed by the m iddle  

reg ion  It show ed that m young ch illi plants the m ites were distributed throughout and no 

particular preference w as show n to the various regions But in the older plants preference to  

the grow in g  regions w as indicated as seen  from  high population levels in the top strata 

com pared to basal strata o f  the plant
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SUMMARY
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A  detailed survey on phytophagous m ites and their predators associated with vegetables  

m edicinal plants and ornamentals w as conducted for the first tim e m Thiruvananthapuram  

District Kerala during the prem onsoon m onsoon and postm onsoon season o f  1992 and 1993 

The centres selected  for the survey were the C ollege o f  Agriculture V ellayani Ayurvedic 

R esearch Centre Poojappura U niversity Centre Kariavattom Tropical Botanical Garden and 

R esearch Institute Palode and the District Agricultural Farm Penngam m ala

The survey revealed the presence o f  phytophagous and predatory m ites belonging to six  

fam ilies each  The fam ilies under the former group were Tetranychidae Tarsonem idae 

Tenuipalpidae Eriophyidae Galummdae and O nbatidae and under the latter group were 

P hytoseudae A scidae B dellidae C heyelitidae Cunaxidae and Stigm aeidae (Table 5) 

Phytophagous m ites belonging to the fam ilies Tetranychidae Tenuipalpidae and Tarsonem idae 

were the m ost w ide spread and the dominant species o f  these fam ilies w ere com m only found in 

all the three groups o f  plants

The survey further helped to identify eighteen new  host plants o f  the phytophagous mite 

sp ec ies w h ich  are new  reports Tetranychus cinnabarinus  on A dh a to d a  beddom ei and 

A d h a to d a  va sica  Tetranychus ludeni on  H ibiscus abelm oschus L m n s to n a  chinensis 

R auvolfia  serpen tin a  and O xalis corn icu lata  Sch izotetranychus hm dustam cus  on  

A za d u a c h ta  indica  B revipa lpu s p h o en ic is  on A beddom ei C lerodendrum  serratum  

G ym nem a sy lvestre  S trob ilan th es a b a te s  and W itham a som m fera  R aoie lla  indica  on  

T hunbergia a la ta  P o lyphagotarsonem us latus  on  G m ehna arb o rea  Luffa acutangula



Ti ichopus zeylam cu s  and Vitex negundo  and onbatid m ites onAnthurium  andreanum  are the new  

reports

T he phytophagous species T  cm nabarm us T  ludem  and T n eo cakdom cu s  o f  the 

fam ily  Tetranychidae and P  la tus  o f  the fam ily Tarsonem idae were found to 

be the important m ite pests o f  vegetables in the district (Table 2 ) On m edicinal plants 

T  cm n abarm u s T  ludem  T n eoca ledom cu s  and a few  other species under the genus  

T etranychidae w ere observed to be the m ost w ide spread species and the tenuipalpid  

B p h o e m c is  and the tarson em id  P  la tus  w ere next in importance On ornamentals the 

important sp ec ies w ere T  ludem  T  cm n abarm u s  and T  neoca ledom cu s  o f  the fam ily  

Tetrai ycludae B p h o em cis T  pacificu s  and R indica  o f  the fam ily Tenuipalpidae and P  latus 

o f  the fam ily  Tarsonem idae The Tenuipalpus n id a w ider host range than the tarsonem ids

A n important observation in the survey w as the widespread presence o f  T  p a c ificu s  on 

orchids T he false spider m ite w as observed to occur on orchids in India for the first tim e  

A nother observation w as the occurrence o f  onbatids on  the candles o f  anthunum  eventhough  

the m ites w ere sparsely distributed

A m ong the acarine predators o f  phytophagous m ites the species belonging to the fam ily  

P hytosendae were found to be the m ost widespread and in the fam ily P hytosendae species o f  

the genus A m blyseiu s  w ere the m ost ubiquitous N ex t to Phytosendae m ites belonging to the 

fam ily Cunaxidae were found be the major acarine predators M ites belonging to the fam ilies  

Stigm aeidae and Bdellidae were also found to be predatory to a lesser extent A m ong the insect 

predators Steth oru s  sp belonging to the Coleopteran fam ily C occinellidae w as the m ost 

important (Table 5)
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A s part o f  the survey the m ean percentage o f  m ite infested leaves and the mean  

population counts w ere also assessed  to understand the distribution and abundance o f  different 

species o f  m ites on  different host plants in different seasons On vegetables T  ludeni on  bhindi 

and vegetab le cow pea T  cinnabarinus  on amaranthus and T  n eocaledom cu s  on  pumpkin  

m oringa and brinjal w ere found in higher numbers capable o f  causing serious dam age to the 

crops The tarsonem id P  la tus  eventhough found on chill bittergourd ndgegourd and 

pumpkin w as the m ost serious on chilli (Table 6a and 6b)

a
B p h o em cis  T  cinnabarinus T  neocaledoni us T  ludeni P  latus andjfew other species 

in the genera Tetranychus B revipa lpu s  and Tarsonem us  were the dom inant species on  

m edicinal plants (Table 7) On ornamentals T ludeni am ong the tetranychids and B ph oem cis  

am ong the tenuipalpids w ere found to be the m ost widespread species m  the district On roses 

T ludeni and T  n eocaledom cu s  w ere found on  the sam e plants and the former dominated  

num erically over the latter (Table 8)

T he m ean percentage o f  m ite infested leaves and the m ean population counts o f  

phytophagous m ites w ere the least in the m onsoon season as compared to the prem onsoon and 

post m onsoon seasons in vegetables m edicinal plants and ornamentals The prem onsoon season  

w as generally found to favour the population build up o f  phytophagous m ites The tetranychids 

tenuipalpids and tarsonem ids w hich constituted the major chunk o f  the phytophagous m ite 

fauna are external feeders and are likely to be washed away by ram during the m onsoon season  

After the rains the population slow ly  started to build up in the postm onsoon season and reached 

peak lev e ls  m  the prem onsoon season
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T he m ean population counts o f  predators m different seasons show ed trends similar to 

those o f  the phytophagous m ites the m onsoon season having the least or no predatory 

populations In the postm onsoon season also their numbers were negligible The phytosends 

were numerically the m ost dominant predators on vegetables ornamentals and medicinal plants 

T he coccinellid  predator Stethorus and the acarine predator cunnaxids were also found to be 

important to a lesser extent

Studying the nature and sym ptoms o f  damage on the crops caused by the dominant

an
phytophagous m ite species w as/ important aspect o f  the survey Accordingly the nature and 

sym ptoms o f  damage o f  T  cm nabarm us on Adhatoda T  ludem  and T  neocaledom cus on Rosa  

T  pacificu s  on D endrobium  R indicia  on T  a la ta  B ph o em cis  on different host plants and 

P  latus on chillies bittergourd ndgegourd and T  erecta  were studied and described m detail

To corroborate the data generated from the field survey conducted in the district on the 

distribution and abundance o f  phytophagous m ites in different seasons replicated field trials 

were conducted in 1993 In vegetables bhindi chilli pumpkin snakegourd and vegetable 

cowpea were planted and were used as the five treatments o f  the trial which w as conducted m  

the prem onsoon m onsoon and postm onsoon seasons The results show ed that in general the 

infestation o f  m ites com m enced in the m iddle growth stages o f  the plants (three to four w eeks  

after planting) after which there w as an m creise m  the population levels for nearly two  

foitn ights T he initial and peak population levels were lower in the m onsoon season as 

compared to the other two seasons An important observation was the com plete absence o f  mite 

infestation m  snakegourd in the replicated field trials as w ell as in  the field survey



The field  trials on m edicinal plants and ornamentals w ere conducted by m aking use o f  

the ex istin g  plants in  the Agricultural C ollege Farm V ellaym  by taking observations from 

January to D ecem ber in 1994 at fortnightly intervals The plant species used in  the trial were 

A va sica  A beddom ei R osa  sp T  a la ta  a id  D endrobium  The population levels o f  

T cinnabarinus  on  A beddom ei and A vasica  T ludem  and R indica  on T  alata  and T pacificu s  

on Dendrobium  w ere found to be higher from  February to April w h ile  those were low er from  

July to A ugust Correlation studies revealed that population build up o f  the mites w as positively  

correlated w ith  m axim um  temperature and negatively w ith relative hum idity

T he b io logy  and biom etrics o f  T  cinnabarinus  on  A va sica  T  ludeni and 

T  neocaledom cus  on  R osa R indica  and T  pacificus  on D endrobium  were studied for the first 

time and described in  detail (Tables 15 19) The developmental penod o f  T  ludem  w as found  

to be shorter than T  neocaledom cu s  on  rose indicating a speedier population build up o f  the 

former W hen the b io logy and ov positional preference o f  B  p h o em cis  on five  host plants v iz  

Caladium  M aran tha P  tu berosa  D endrobium  and Ocim um  w ere compared no significant 

difference m  the developm ental periods were observed H ow ever P  tuberosa  w as found to be 

m ore preferred for oviposition  as the total number o f  eggs laid on the host w as significantly  

higher than on others

Bhmdi and chilli were tw o o f  the m ost important vegetables grown in the state A s these 

two crops were susceptible to senotis m ite damage it w as considered worth w hile  to conduct 

crop loss studies by releasing different population levels o f  T ludeni and P  la tus  on bhindi and 

cl llh  respectively  T he results indicated that the stage o f  the crop at w hich m ite infestation  

com m enced  w as an important factor w hich  determined the yield  lo ss W hen T  ludem  w as 

released at 30 m ites per plant 15 days after sow ing  the plants did not survive There w as no
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sign ifican t d ifference m the y ield  w hen the m ites at the rate o f  10 20  and 30 per plant were  

released 45 days after sow ing eventhough significant reduction in the chlorophyll content were 

noticed  as com pared to the m ite free plants The crop loss studies on ch illies show ed that 24  

m ites per plant could cause significant yield  loss in the crop This indicated that there is crop to 

crop variation in the level o f  tolerance to m ite infestation The studies on intra plant distribution 

o f  T  ludeni on  bhindi indicated that there w as no significant difference in the number o f  m ites 

observed in the top m iddle and bottom  strata o f  the plants W hen P  la tu s  w ere released on 

chilli plants three w eeks after transplanting sim la r  results were observed H ow ever w hen  

P  la tu s  w as released at six  w eeks after transplanting the m ites congregated m ore on the top 

stratum as compared to the low er strata show ing a preference to the young grow ing tissues for 

feed ing and oviposition
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A ppendix  I

Species o f  plants surveyed for the presence o f  mites in Thiruvananthapuram  
District, Kerala

V egetables

Abelm oschus esculentus (L ) M oench  

Am aranthus b icolor  L 

Am aranthus dubious Mart ex Thell 

Am aranthus tricolor L 

Capsicum  annum  L 

C cucurbita p ep o  L 

Lujfa acutangula  Roxb  

Lycopersicon esculentum  M ill 

M om ordica charantia  L 

M oringa oleifera  Lam  

Solanum m elongena  L 

Trichosanthes angum a  L

Vigna unguiculata  sub sp sesquipedalis ( L ) Verdcourt

M ed icin a l Plants

A bru spreca toriu s  L 

A calypha h isp ida  Burm F 

Adenocalym m a nitidum  Mart ex DC  

A dhatoda beddom ei Clarke 

A dhatoda vasica  N ees  

A egle m arm elos  ( L ) C on  

A erva lanata  (L ) Juss 

Alangm m  salvifolium  (L f ) Wang 

A loe barbadensis  M ill 

A lpin ia  ca lcarata  Roxb 

A lpin ia galanga  ( L ) Sw



A ls to m a  acum inata  M iq  

A m m i v isnaga  Lam  

A n am irta  coccu lu s  (L ) W ight &  A m  

A n disia  um bella ta  Baker

A n d ro g ra p h isp a m cu la ta  (Burm f ) W a l l  ex  N ees

A n tidesm a  acum inatum  W all

A rd is ia  litto ra lis  Baker

A risto locfu a  indica  Linn

A rtem esia  vu lgaris  Clarke

A sp a ra g u s racem osu s  W illd

A sterocan th a  lon gifo lia  N ees

A za d ira ch ta  in d ica  A  Juss

B acopa  m on m eri Linn

B aliosperm um  m ontanum  (W illd ) M uell

B oerh avia  diffusa  L

B utea  fro n d o sa  (L a m ) Ktirz

C a lo tro p is  g ig a n tea  Linn

C a lyco p te ris  flo r ib u n d a  (R oxb ) Lamk

C a ryo p ter is  incana  M iq

C e la s tru sp a m c u la ta  W illd

C en tella  a s ia tica  ( L )

Cinnam om um  zeylam cu m  B lum e  

C ip a d essa  sp

C issu s qu adran gu laris  Linn 

C itru s auran tifoha  (Christm )

C om m iph ora  m ukul (H ook ex  Stox) Engle 

C oscenium  fen estra tu m  Garton 

C lerodendrum  serra tu m  L 

C lito n a  tern a tea  L 

C ordiosperm um  halicacabum  Linn 

C ostu s spec io su s  (K oen ex R e tz )

C roton  tiglium  Linn



C yclea  (peltata) burm anm  H ook f  Thomas 

D atu ra  stram onium  L 

D esm odium  gangeticum  ( L ) DC  

E cbolium  linneanum  Kurz 

Lhei e lia  acum inata  R  Br 

E laeocarpus serra tu s  Lmn  

E lephantopus sco b er  L 

E clip ta  a lb a  (Husk)

E m eha sonchifolia  D  C 

Ficus g ib b o sa  B lum e  

Ficus tuberculata g lom era ta  Rox 

F luggea leucopyrus  (K o e n ) W illd  

G m elina a rborea  L 

G ossypium  herbaceum  L 

G ym nem a sy lvestre  (Retz ) Schult 

H eh cteres isora  L 

H em idesm us indicus (L ) Schult 

H ibiscus abelm oschus L  

H olopteh a  in tegrifoha  (Rox )

H ydrocarpus w ightiana  Blume 

H ygrophila  auricu lata  (Schu m ) Hem e 

Indigofera tin ctoria  L 

Ju stic ia  gendarussa  L f  

K aem pferia  galanga  L 

Lannea corom andelica  (H outt) Merr 

Lea sam bucm a  (W illd )

L eucas aspera  (W illd ) Spreng 

Lythrum  fru ticosu m  L 

M aesa  indica  Wall 

M ilh n gtom a hortensis L f  

M yxopyrum  serratum  A W  Hill 

Ocimum sanctum  (L )



Orthosiphon sp ira lis  (L our) Merrill 

Oxalis corm culata  L 

P avetta  indica  L 

P ersea  m icrantha  M ill 

Phyllanthus fra ternu s  Webster 

P ip er longum  L 

Plum bago capensis  Lamk 

Plum bago rosea  Linn 

Plum bago zeylam ca L  

P olysc ias fru tico sa  Harms 

Pongam ia p innata  ( L ) Pierre 

Prem na serratifo lia  Roxb  

P seudarth ira  visicida  ( L ) W ight & An  

P sophocarpus tetragonolobus ( L ) DC  

Punica granatum  L 

R andia spm osa  Poir

Rauvolfia serpentina  (L ) Benth ex Kurz

Rubia cordifoha  L

Santalum album  L

Saraca indica  auct non L

Sida cordifolia  L

Sm ilax g labra  Roxb

S olacea reticulata  f

Solanum xanthocaipum  Vendal

Spilanthes o leracea  Murr

Strobilanthes cila tes  N ees

Strychnos colubriana  L

Sym plocos laurina  (Retz ) Wall

Tahnium portulacifolium  (Forsk ) Ascher and Schw einf 

Term inalia chebula  Retz 

Thevitia nerufolia  Juss 

Thottea siliquosa  (Lamk)



T ilophora m dica  (M e r )

Trichopus zey la m cu s  Gaertn 

Vi lex  trifoh a  L 

Vitex negundo  Linn 

W ilhania som m fera  ( L ) Durnal 

W oodfordia  fru tic o sa  Salisb  

Z iz ip h u sju ju b a  (L ) Lam

O rn a m en ta l P lants

A lo ca s ia  sp

A nthunum  andreanum  (Lind ) Schott 

A ra ch m s  sp 

A ran da  sp

B auhim a acum inata  L 

B egon ia  spp

B ou gain villea  bu ttiana  H olttum  and Standley

C alad tu m  spp

C anna  spp

C assia  spp

C hrysanthem um  spp

C odtaeum  vartegatum  ( L ) B lum e

C oix  lacrym a  Jobi L  C oleus spp

C osm os sp

C ro ssan dra  sp

D endrobium  sp

D teffenbachta  sp

D racen a  sp

G arden ia  ja sm in o id e s  E llis 

G et bera  sp 

G lad io lu s  sp 

G om phrena g lo b o sa  L



H ibiscus ro sa  sinensis  L

H ydrangea p a m cu la ta  var grandifolora Sieb

Ixora  sp

Jasm m um  grandiflorum  L 

Jasm inurr sam bac  ( L ) Ait 

K o p sia fru tico sa  A  DC  

L ivm ston a  chm ensis  R Br ex Mart 

M aran ta  sp

M ussaenda erythrophylla  Schum  and Thonn 

P entas  sp

P olyanthes tuberosa  Linn 

P ongam ia p in n a ta  Linn 

Sansevieria  hyacinthoides ( L ) Druce 

Thunbergia a la ta  Boj ex Sim s 

Vanda  sp



W eather parameters during 1993

Appendix II

Month
Maximum
temperature
(0C)

Minimum
temperature
(0C)

Humidity
(%)

Rainfall
(mm)

January I 30 39 1991 75 87 0

January II 30 36 21 16 78 56 0

February I 31 09 19 96 73 13 0

February II 31 39 22 89 831 0 10

March I 32 50 22 21 75 36 0

March II 32 29 24 12 75 97 2 26

April I 32 12 24 42 81 37 1 38

April II 32 93 24 93 83 00 1 26

May 1 35 29 25 87 84 82 1 18

May II 30 17 24 20 82 19 10 62

June I 29 58 23 68 85 73 17 95

June II 30 29 24 57 86 03 8 13

July I 28 95 22 89 88 13 10 97

July II 28 53 23 05 86 94 3 72

August 1 29 61 23 76 83 63 0 07

August II 29 07 23 62 82 34 1 37

September I 30 49 23 50 81 27 0

September II 30 49 23 77 80 67 5 25

October I 29 34 23 31 84 40 12 07

October II 30 32 23 18 83 22 8 19

November I 29 34 23 18 88 80 25 24

December I 30 31 23 32 84 60 6 87

December II 30 05 22 77 83 84 1 51

I First fortnight II Second fortnight



Weather parameters during 1994

Month
Maximum
temperature
(0C)

Minimum
temperature
(0C)

Humidity
(%)

Rainfall
(mm)

January I 30 78 22 85 85 10 0

January II 31 08 22 10 81 13 0 3 1

February I 30 93 23 09 81 13 2 35

February II 31 00 23 25 77 35 0

March I 31 68 21 00 74 63 0

March II 3031 24 19 85 28 1 13

April I 31 30 23 15 86 33 6 1 6

April II 32 29 25 04 77 43 5 09

May I 31 70 26 25 81 57 0

May II 31 33 24 62 85 43 1651

June I 29 55 23 42 89 00 12 77

June II 30 47 24 35 81 43 2 35

July I 29 77 23 72 84 56 3 92

July II 29 45 23 22 82 97 11 29

August I 27 97 23 41 87 80 11 39

August II 29 75 23 78 81 03 1 55

September I 29 74 25 94 86 97 4 43

September II 30 63 23 85 84 70 0 1 6
October I 29 39 22 61 87 00 12 24
October II 31 90 23 49 8 1 9 0 1140
Novem ber I 30 00 23 26 81 56 6 93
December I 30 71 21 69 83 93 0 60
December II 31 69 22 69 78 97 0

I First fortnight II Second fortnight



A BSTRACT

A  detailed survey on phytophagous mites and their predators associated with vegetables 

m edicinal plants and ornamentals was conducted for the first tim e in Thiruvananthapuram  

District Kerala during the premonsoon m onsoon and postm onsoon seasons o f  1992 and 1993 

The centres selected for the survey were the C ollege o f  Agriculture Vellayani A yurvedic 

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 o f  phytophagous and predatory m ites belonging to six  

fam ilies each The fam ilies under the former group were Tetranychidae Tarsonemidae 

Tenuipalpidae Eriophyidae Galummdae and Oribatidae and under the latter group were 

Phytosendae A scidae Bdellidae Cheyelitidae Cunaxidae and Stigm aeidae Phytophagous 

m ites belong ng to the families Tetranychidae Tenuipalpidae and Tarsonemidae were the m ost 

w  despread and the dominant species o f  these fam ilies were com m only found on all the three 

groups o f  plants

The survey further helped to ident fy eighteen new  host plants o f  phytophagous mites 

which are new  reports The phytophagous m ites T cinnabarinus T  ludeni 

T  neocaledom cus B  phoem cis T  pacificusR  indica P  latus and a few  species under the genera 

Tetranychus B revipalpus  and Tarsonem ous were the important species infesting vegetables 

m edicinal plants and ornamentals in the District

Am ong the acarine predators o f  phytophago is mites the species belonging to the family  

11)1 c U  l g c - c n l  l l  i (he f  n ly 1 liylosc d it spec cs o f  (lie gc us A nhty tiu s  in



I inlicul ii w i n .  tin. most w ulcspic id I lit m iles belonging to the I inuly Cun txitl i l  and the 

C occm elhdae S teth o tu s  sp were also found to be important predators o f  phytophagous m ites

1 he mean percentage o f  mite infested leaves and the mean population counts were also  

asse sed to study the distribution and abundance o f  different groups o f  mites on different 

host plants in dificrenl seasons 1 he species T  h clem T  cinnabar m us T neoca led o m cu s  and 

/ ’ I k  i  011 vegetables 7 lu du u  and B p h oem cis  on ornamentals and B ph oem cis  

r c m n a b a rm u s  T  ludem  T n eoca ledom cu s  and F la tu s  on m edicinal plants were found to be 

num erically dominant species capable o f  causing serious damage to the crops

1 he mean percentage o f  m ite m lested leaves and the mean population counts o f  

phytophagous m ites were the least in the m onsoon season as compared to the prem onsoon and 

postm onsoon seasons in vegetables m edicinal plants and ornamentals The mean population 

counts o f  predators in different seasons also show ed trends sim ilar to those o f  phytophagous 

m ites the m onsoon season having the least or no predatory populations In the postm onsoon  

season also their numbers were neglegible I he phytosends were numerically the m ost dominant 

predators on vegetables ornamentals and med cmal plants The coccmellld predator Stethorus 

a id acarme predator cunaxids were also found to be important to a lesser extent

The results o f  replicated field trials conducted in the College o f  Agriculture V ellayam  

on selected vegetables medicinal plants and ornamentals also revealed that in general the m ite  

population w as the least m the m onsoon season as compared to the prem onsoon and 

postm oi soon seasons In ge. eral (he pot !at on development was found to be  positively  

correlated vitl maximun ten perature a d relative 1 unud (y



1 lie m tm c and sympto ns o fd  n n j ,e o f 7  cm uibannus on A dh a tn ia  1 iid c n i  and 

j T t u  c a f td  in ciis oil Rosa,1 pacificus on D ead obnim R indica  on 7 alata B ph oem cis  011 

the liedicii al plants G sylest e S  cihales 0  sa  iclu 11 and on Calachi 11 M aian la  and 

D e id  obnim  and P  latus on cli III bittergourd ridgegorud and 7 e iec ta  were studied and 

described in detail

The b iology and biometrics o f  T carnal arinus T  ludem  T neocaledom cus 

T pacific i s and B ph oem cis  were studied on select d host plai ts and describe I n detail

Crop loss studies conducted 011 bhindi and chilli by releasing different population levels  

o f  T  ludem  and P latus revealed that the stage o f  the crop at which infestation commenced was 

an important factor which determind the crop loss It was also found tnat there was crop to crop 

variation on the levels o f  tolerance to different mite loads N o significant difference was noticed 

111 the distribution o f  T ludem  on the top m iddle and bottom strata o f  bhmdi plants w hile m 

chillies the mi e  P  latus  preferred the top stratum indicating a preference for young growing 

tissues for feeding and ovipositm a




