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1. INTRODUCTION

Whileflies are minute plant bugs mostly infesting the foliage of plants. 

They are so called because the adults are small, fly like, often dull white in colour. 

The powdery wax on their membranous wings gave the alternate name mealy 

wing. Whiteflies have received great attention throughout the world owing to 

their sudden appearance in large numbers on economically important crops. Both 

the nymphs and adults inflict damage to plants by sucking the plant sap. Adults 

are vectors of many plant viral diseases.

The spiralling whitefly native to Caribbean islands and Central America 

(Russeli, 1965) has spread to North America, South America, Asia, Africa and 

Australia (Waterhouse and Norris, 1989; Martin, 1990; Lambkin, 1999; 

Ramani et a l ,  2002). This insect is described as the spiralling whitefly due to its 

egg laying habits, the eggs being deposited on a loose spiral, with waxy 

outgrowths resembling fingerprints. The spiralling whitefly Aleurodicus dispersus 

Russell (Homoptera: Aleyrodidae) is one among the invasive pests in India. This 

pest might have been introduced into India from neighbouring countries through 

plant materials. Its presence in the country was first reported in 1994 from Kerala 

(Palaniswami eta l., 1995).

A. dispersus is a polyphagous pest known to attack about 500 plant species 

including many vegetables, fruits, ornamentals as well as numerous trees and 

shrubs. The population in the weeds and avenue trees serves as perennial source 

of infestation that can switch on to cultivated plants (Srinivasa, 2000; Mani et u!., 

2004) Both nymphs and adults feed through stylet mouthparts with which they 

pierce plant tissue and suck phloem sap. They produce a large amount of sugar 

rich excreta termed 'honey dew’ which support the growth of sooty mould on 

affected plants. Heavy infestations thus adversely affect their hosts both by 

excessive sap loss and through sooty mould interfering with photosynthesis. 

Copious amount ui'white iloccuicncc secreted by the nymphs create-, not onh an



Tomato is one of the preferred hosts o f  spiralling whitcfly (Mani and 

Krishnamoorthy, 1999). The crop has tremendous potential in India, it is grown 

in an area of 0.32 million hectares with an annual production o f five million tones 

(Reddy and Rao, 1999).

Management o f  this pest with chemical and cultural measures is difficult 

because o f  its broad host range and presence o f  heavy waxy flocculent material in 

the later nymphal instars (Mani and Krishnamoorthy, 2002). However the natural 

enemies have proved to be useful in suppressing the spiralling whitefly in its 

native places. In India several indigenous predators are found associated with this 

pest (Ramani et a!., 2002). These natural enemies do not control the pest 

completely and a low population continues to exist. This residual pest population 

should be lowered by some alternate methods. One important aspect in this regard 

is the use o f  botanicals that are ecofriendly, biodegradable and readily available.

Considering the above, the study was undertaken to

1. Generate basic information on the biology and host range of 

spiralling whitefly

2. Identify the natural enemies o f  the pest and to

3. Find out effective botanicals for the management o f  the pest.

intolerable nuisance when dispersed by the wind but also gives an unsightly

appearance to the plant.
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2. REVIEW OF LITERATURE

Aleurodicus dispcrsus as the name implies disperses at an alarming 

rale. In India the southern states served good habitat for the 

multiplication and spread o f the pest. Literature related to the 

distribution, host range, biology, natural enemies and management 

practices of/I . dispcrsus are reviewed here.

2 .1 ORIGIN AND DISTRIBUTION

The spiralling whitefly Aleurodicus dispcrsus Russell (Homoptera 

Aleyrodidae) is an introduced polyphagous pest. It is a native o f  the 

Caribbean Islands and Central America. The insect was first collected 

from coconut plantations in Florida (USA) and was described by Russell 

in 1965. The occurrence o f  the insect was noted on a wide range o f host 

plants in Florida but was not regarded as a pest (Russell 1965).

A. dispcrsus got introduced to American Samoa and Guam and 

attained pest status (Firman. 1982). Later. W aterhouse and Norris (1989) 

reported this pest from Pacific Islands. In Africa, it was first reported 

from Ibadan in 1992 (Neuenschwander, 1994) and from Australia it was 

first reported by Lambkin (1999).

In Asia A. dispcrsus  was first reported from Philippines (Martin 

and Lucas. 1984). Chandrasekara (1990) observed its presence from Sri 

Lanka. From Indonesia it was reported by Kajitha a  id. (1991). Wen ci al 

(1994) identified A dispcrsus from Taiwan and from Bangladesh it was 

reported by Scanlan (1995).

In India. A. dispcrsus was first noticed in Kerala on cassava plants 

at the Central Lubcr Crop Research Institute. Thirin ananthapuram during 

1991 to 1994 (Paianiswnmi ct al.. 1995). David and Regu ( 1995) recorded 

this insect from Western ghats in wild tapioca. Later, the pest spread to 

all the live states in Peninsular India attacking numerous plant species
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(David and Regu. 1995; Prathapan, 1996; Gcclha ei a!.. 1998a.b; 

Muralikrishna. 1999; Sathe, 1999; Razak and Jayaraj. 2002; Baskaran and 

Reddy. 2003).

There is no concrete evidence regarding the mode o f entry o f  the 

spiralling whitefly into India or from where it was introduced. Muniappan 

(1993) reported that it might have come from neighbouring countrv 

Maldives, through planting materials due to unrigid plant quarantine 

measures. According to Ranjith et a/. (1996) it might have come from Sri 

Lanka.

2.2 IIOSTRANGL

Russell (1965) described 44 plant species as host plants of 

spiralling whitefly from Florida and Central and South America. Fifty 

plant species from Sri Lanka (Chandrasekara. 1990). 22 plant species from 

Indonesia (Kajitha et at.. 1991). 144 host plants from Taiwan (Wen et cil., 

1994). and 104 plant species from Australia (Lambkin. 1999) were 

described as hosts o f  spiralling whitefly.

The host plant species o f  spiralling white fly reported from 

different parts o f  India arc presented in fab le  1.

1 able 1. Host plants o f  spiralling whitefly in India

SI.
No Scientific Name l-'amih Stale Reference

1 Bitrlcria cnttahi l. Acauthaeeoe Karnataka Mam and
Knslinam oortln  (1999)

2 Burlena sp. - M uraUknshaa ( 1999)

Crossanjra undulaefolia Salisb Mam and
Kris linam oonln  (1999)

A ( 'rossandt'a sp. 1 Maui and
Krishnanioorlln  i 19991

A Riinuti. an/hu\ sp Mani and
Krishiianiooi'dis ( 19<->o >

A . Sunchezni imhi/i> H .K .! k  (.■ ral.i Ran|ith et <;/ (1 9 9 6 1



7 Amaranlhus viridis L . Amaranth aceae Karnataka Srin ivasa (2000)

8 Gladiolus sp. Am aryllidaceae Karnataka Srin ivasa (2000)

9 Anacardium occidentals 1.. Anacardiaceae Tam il Nadu.
Kerala,
Karnataka

David and Rcgu (1995). 
Prathapan (1996).
M uralikrishna (1999)

10 Mangifera indua L . Kerala Palaniswami et a! ( I9 9 5 j

: 1 i1 Artabotrvs odoraitssimus R .B r . Annonaceae Karnataka Srin ivasa (2000)

12 Annnnct reticulata L . - Tam il Nadu
—

David and Rcgu (1995)

13 Annona squamosa 1. Kerala
Karnataka

Ranjilh et a! (1996) 
Mani and
Krishnarnoorthy(1999)

14 Polyalthia longi/oha (Sonner) 
Thw .

-

Kerala,
Karnataka,

Lakshadweep

Prathapan( 1996)
Mani and
Krishnamoorthy (1999). | 
M uralikrishna (1999). 
Ramani (2000)

. 15 Centella asiatica ( L .)  Urb. Apiaceac Karnataka M uralikrishna (1999)

1 161 Nerittm indicant M ill Apocvanaceae Karnataka Srin ivasa (2000)

17 Ochrosia sp. Lakshadweep Ramani (2000)

18 Plumeria acuminata A it, Kerala
Karnataka

Prathapan (1996) 
M uralikrishna(l999) 1

19 Plumeria rubra L . Lakshadweep Ramani (2000)

20 Thevetia peruviana 
(pers.)Merr.
(----Thevetia neni/blia Juss.)

Lakshadweep

Karnataka

Ramani (2000) 

M uralikrishna (1999)

21 Areca catechu 1. Aracaccae Karnataka Srin ivasa (2000)

i

Cocos nuci/era L . Kerala 
Tam il Nadu 
Karnataka

Lakshadweep

Piathapan (1996)
D jv  id and Regu (1 995 i 
Mam and
Krishnamoorhly (1999). 
Muraliknshnu (1999) 
Ramani (2000)

2 3 1
( 'olocasia sp Amceae Karnataka Srin ivasa (JOOOl

n  ”“ !■
24 . Sundapsss sp. Srimv is a (2unOi

25 ■isclepias curassavtca I Asclepiadaceae M uralikrishn.i ( 1999)
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26 Caloiropis gigi/mea ( L .)  R .B r . Kerala

Karnataka

Lakshadweep

Prathapnn(l996)

Mani and
Krishnnmoorlhy ( 1949 

Ram aiv (20 0 0 )

27 Agcruium conyzoidas L . Asteraceae Karnataka M u ra lik r is lu ta (l9 9 4 i

28 BiJens pi/o.sa L . >» Lakshadweep Ramuni (2000)

29 Cenlrarhc'mm anthe/niinticurii 
O. K ze

Karnataka Srin ivasa (2000)

{. = !''cn-)ofim iimlwlminiica 
W illd .)

Karnataka M uralik i islina (I9 9 9 i

30 Chromolaena ( Eupatorium) 
adenuphumm Spreng

** Kerala 

T am il Nadu

David and Regu (1 995

'i 'i Conyzu sp. - Karnataka Srin ivasa (2000)

1 ^ Dahlia sp Kerala

Karnataka

Ranjith e! a!. (1996), 
Prathapan (1996)

M uralikrishna (1999)

35 Emilia sonchifoha D C - Karnataka M u ra likn sh n a (l9 9 9 )

36 So/idupo cwuuitsnsts 1.. - Karnataka Srin ivasa (2000)

37 Thhomu diraricani G ray - Karnataka Srin ivasa (2000)

38 Trukixprocmnbcn.s L . Kerala, 
Tam il Nadu

David and Regu (1995)

39 Impaitens balsaminu L . Balsaminaceae Kera la ,
Karnataka

Ranjith  ei al., (1996), 
Srin ivasa (2000)

40 Impatians sp. - Karnataka Srin ivasa (2000)

4] Btgnonia wniista Ker Bignoniaceae Karnataka Srin ivasa (2000)

42 Spathudea vampa/ndaia Beauv. Karnataka M uralikrishna (J 9*99)

43 Tububutu aveiUmtidiK’ Lorenlz - Karnataka Srin ivasa (2000)

44 Tahebuia rosea D C . - Karnataka Mani and
Krishnamnorth>( 1999)

45 Tabcbuui sp. - Karnataka Srin ivasa (2000)

46 Ttscumuria capensis (Spach.) - Kerala Prathapan(l996)
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47 Tecnma smithi X . Hor. Karnataka Srin ivasa (2000)

48 Tecoma starts Juss. ” Karnataka Srin ivasa (2000)

49 Tacoma stones ( L .)  H .B & k . Karnataka M ani and
Krishnamoorthy (1999)

50 Btxa oreliana L . B ixaceae Kerala.
Karnataka

Prathapan (1996) 
M uralikrislina (1999)

51 Bumbax ceiba L Bombacaceae Karnataka M uralikrishna (1999)

52 Bombax elliplicum B .B rk - Karnataka Srin ivasa (2000)

53 Pachira insigne Bourd. -- Karnataka Srin ivasa (2000)

54 Cordia myxa Roxb Boraginaceae Karnataka M uralikrishna (1999)

55 Cordia obiiqua auct.non.W illd
____________i

Karnataka M uralikrishna (1999)

56 Cordia sp. Karnataka Srin ivasa (2000)

57 Garuga pinnata Roxb. Burseraceae Karnataka M uralikrishna (1999)

58 Canna indica L . Canaceae Kerala, 
Tam il Nadu

Karnataka
David and Regu (1995). 

M ani aud
Krishnam oorthy (1999), i 
M uralikrishna (1999)

59 Cleome gynandra L . Capparaceae Lakshadweep Ramani (2000)

60 Carica papaya 1.. Caricaceae Kerala
Karnataka

Lakshadweep

Prathapan (1996)
M ani and
Krishnam oorthy (1999) 
M uralikrishna (1999) 
Ramani (2000)

61 Calophy/lum sp. Clusiaceae Kerala Palaniswam i et al. (1995)

62 Garcima indica Choisy - Kerala Ranjith et al. (1996)

63 Calycopteris Jloribunda Lam . Combretaceae Kerala Prathapan (1996)

64 Terminalia catappa L .

(

111

Tam il Nadu
Kerala
Karnataka

Lakshadweep 
Andhra Pradesh

David and Regu (1995) 
Prathapan (1996)
Mani and
Krishnamoorthy (1999) j 
M uralikrishna (1999) 1 
Ramani (2000)
Baskaran and Redd\
(1999)
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65 Thottea sliquosu (Lam .) Ding 
Hou.

” Karnataka M uralikrishna (1999)

66 Ouisquahs indica L . Tam il Nadu 
Kerala

Karnataka

David and Rcgu (1995) 
Prathapan (1996) 
Ran jilh  et ul (1996) 
M uralikrishna (1999)

67 .-trgyreia cuneata K er Gaw ler Convolvulaceae Karnataka Srin ivasa (2000)

68 Ipomocii batatas ( I . . )  Lam. Karnataka M uralikrishna (1999)

69 ipomoea camca ( L .)  SW . Karnataka Srin ivasa (2000)

70 Ipomaea mwicata ( L .)  Jacq. Kerala
Karnataka

Prathapan (1996) 
M uralikrishna (1999)

71 Ipomoea palmate Forsk Karnataka M ani and
Krishnam oorthy (1999)

72 Riven sp. Karnataka Srin ivasa (2000)

73 Bentncasa hispida (Thum b.) 
Cogn.

Cucurbitaceae Karnataka M uralikrishna (1999)

74 Cucemia grandis ( L .)  Voigt. - Karnataka M uralikrishna (1999)
--------1

75 Cocania indica W . & A . Kerala Prathapan (1996)

76 Cucumis anguria Rodsch - Karnataka Srin ivasa (2000)

77 Cucumis sp. - Karnataka Srin ivasa (2000)

78 Cucurbita maxima Duch. - Karnataka M uralikrishna (1999)

79 Lagenaria siceraria (M olina) 
Stand.

Karnataka M uralikrishna (1999)

80 Momordica dnmmtia L . Karnataka
r

Srin ivasa (2000)

81 C i cas sp. Cycadaceae Karnataka Srin ivasa (2000)

82 Ddlema indica !.. D illeniaceae Karnataka M uralikrishna (1999)

83 Ddlenia pemagvna Roxb. - Kerala Prathapan (1996)

84 Acahpha gndsejftana Masters Fuphorbiaceae Kerala Ranjith et at. (1996)

85 . Ieoh pita hupida Burm .f. Karnataka Main and
Krishnamoorthy (1999; 
M uialikrishna I 1999)



86 Acalypha indica L . Kerala
Karnataka
Lakshadweep

Prathapan (I9 9 6 ) 
M uralikrishna ( 1999) 
Ramani (2000)

87 Acalypha wilkesuma M .Arg . Karnataka Mural ikrishna( 1999)

. 88 Acalypha sp. Kera la , 
Tam il Nadu

David and Regu ( 199 5 1

89 Aleuriias trispenna Blanco - Karnataka Srin ivasa (2000)

90 Bridel'ui retusa Spreng ” Kerala
Karnataka

Prathapan ( l  996) 
M uralikrishna ( I999)

91 Brevnia patens Roll'e Karnataka Srin ivasa (2000)

92 Cotliaeum variegaium Blume 
B ijd .

Lakshadweep Ramani (2000)

93 Crolon spursijlorus Morong Karnataka Mani and
Krishnam o o rhty (l999 )

94 Croton sp. Andhra Pradesh Baskaran and Reddy 
(2003)

95 Euphorbia Julgens Karw . Kera la Prathapan (1 996)

96 Euphorbia geniculata Ort. -• Kerala Prathapan ( l  996)

97 Euphorbia puloherrimu W illd . Kerala,
Karnataka

Prathapan ( 1996)
Mani and
Krishnamoorthy ( I99 ‘»)

98 Euphorbia sp. - Karnataka Srin ivasa (2000)

99 Excuecaria agallocha L . n Kerala Prathapan (1 996)

100 Jatropa podagnca Hook •• Karnataka Srin ivasa (2000)

101 Jatropa sp. - Kerala Prathapan ( 996)

102 Macurangu peltata M. Kerala Prathapan (1996) 
Ranjith el al. ( I996)

103 Mallotus philippincnsis (Lam ) 
Muell

Karnataka M uralikrishna ( 1999)



104 Menthol esculenia Crantz ” Kerala Palaniswumi ft a!. ( I99S i 
Prathapan (1996)

T am il Nadu Regumoorthy and 
Kempruj ( 1996)

(=Manihot uti/issima Pohl.) Karnataka M uralikrishna (I9 9 9 )

Andhra Pradesh Baskaran and Reddv 
(2003)

105 Manihot gluziovii Muel u Kerala
Karnataka

Prathapan (1 996)
Mani and
Krishnamoorthy ()9 ')9 t 
Mural ikrjshna( 1999;

ioe Manihot sp ” Karnataka Srin ivasa (2000)

107 Poinsctlia pulcherrima Andhra Pradesh Baskaran and Reddy 
(2003)

108 Rtcinus communis L . Kerala
Karnataka

Prathapan ( l  996)
M ani and
Krishnam oorthy ( 199 9 1

M uralikrishnu(l999) I

Lakshadweep Ramani (2000)

109 Sattrupus anclrog}:nus Merr. Kerala Prathapan ( l  996) | 
Ranjith ei al. ( 1996) ■

[ 10 Simropus sp. 11 Karnataka Srin ivasa (2000)

1 1 1 Adenanlhera fames tana W illd . Fabaceae Karnataka Srin ivasa (2000) |

1 12 Arachis hypogaea L . - Tam il Nadu Geetha ei al. (1998 a J d  !

113 Bauhinia ucuminata L . - Kerala Ranjith el al. ( 1996)

1 14 Bauhinia malabarica Roxb. -• Karnataka M uralikrishna (I9 9 9 )

1 15 Bauhinia purpurea L . Karnataka Mani and
Krishnam oorthy (1 999) 
M uralikrishna (1999)

1 16 Bauhinia racemose Lam. - Karnataka M uralikrishna (1999)

117 Bauhinia variegate L . - Karnataka M uralikrishna (1999)

118 Bauhinia sp. Karnataka Srin ivasa (2000)



1 19 Butea monosperma (Lam ) 
Taub.

Karnataka Mani and
Krishnam oorihv (1999)

120 Cajanus ccijcin ( L .)  M illsp . 11 Kerala
Karnataka

Prathapan (1996) 
M uralikrislina (1999)

121 Calltandra sp. Karnataka Srin ivasa (2000)

122 Calapogoniittn mucunoides 
D e s\ .

Kerala Prathapan (1996)

123 Cassia thtula I. Karnataka Mam and
Krishnam oorthv (1 999) 
M ura likrishna(l9991

124 Cassia speciabilis D C  Cat. - Karnataka Srin ivasa (2000)

125 Clitoria lernalea L . >• Karnataka M uralikrishna (1999)

126 Croialuria jitncea L . 1 Karnataka M ural ikrishna (1999)

127 Dalbergta sissuo Roxb. Karnataka Srin ivasa (2000)

128 Desmodium sp. - Karnataka Srin ivasa (2000)

129 Erylhrirta suhumbram (I lassk.) 
M errill

" Karnataka Srin ivasa (2000)

130 Eryuhrtna vanegata L . - Lakshadweep Ramani (2000) 1

131 Glirtadia maculaia L . Kerala
Karnataka

Ranjith ei at. (1996) 
M uralikrishna (1999)

132 Gliricidia septum (Jacq .) Kunlli Lakshadweep Ramani (2000)

133 Gliriadta sp. - Karnataka Srin ivasa (2000)

134 l.abhib niger Medic. Kerala 
Tam il Nadu

David and R eg u (1995)

135 Leueaena leitcoccpha/a 
(L am k .) Dc Wit.

Kerala Palaniswam i ei at. (1995 i

136 Mucuna prurtens DC
1
1 Karnataka Srin ivasa (2000)

137 Pcllophoruni furrugtneu Beiltll Karnataka Mani and
Krishnam oortln (1999)

138 Phasenhts vulgaris 1. Karnataka St inivasa (2000)

139 I'lihec oluhuttv dale* Uuith. Kerala i’ rathapa i (1 j



140 I’ongamia pinnata (L .)P ie rre Kerala
Karnataka

Prathapan (19961 
M ani and
Krishnamootthy (1999) 
M uralikrishna (1999)

141 Plerocarpus marsupium Roxb. •• Karnataka M uralikrishna (1999)

142 Samanea sanian (Jacq .) Merr. 

(=Enterolobium sainan Prain) ”
Kerala

Karnataka

Prathapan (1996) 

M uralikrishna (1999)

14.1 Se.sbania gr.wuh/lora Pars. - Karnataka Srin ivasa (2000)

144 Tipuana tipu Benth •• Karnataka M uralikrishna (1999)

145 Geranium sp. Gcramaceae Karnataka Srin ivasa (2000)

146 Ocimum basilicum L . Lamiaceae Kerala Palaniswam i et a/. (1995)

147 Ocimum sanaum L . - Kerala Palaniswam i ei a!. (1995)

148 Penias ianccolaius 
(Fo rsk .)D eflers .

’* Karnataka Srin ivasa(2000)

149 Salvia sp. ” Kerala Prathapan (1996)

150 Careya arbarea Roxb. Lecythidaceae Tam il Nadu 
Kerala

David and Regu (1995) 
Prathapan(1996)

15! Counmpiitt guianensis Aubl. - Karnataka Srin ivasa (2000)

152 Leea mJu a (B u rn t.f.) Merr. Lecaccae Karnataka M uralikrishna (1999)

153 Let-a macruphvUa Roxb. Karnataka M uralikrishna (1999)

154 Dendrophthoe fulcaia ( L .F .)  
Eltingsh

I.oranthaccae Karnataka Srin ivasa (2000)

155 Lagerstrocmia mdica [.. Lvthraceae Karnataka Srin ivasa (2000)

156 Lagerstroemia painjlora Roxb. Karnataka Srin ivasa (2000)

157 Lagcrsirocmta lomeniosa Presl. Karnataka Srin ivasa (2000)

158 Lawsuma incrmis L Karnataka M uralikrishna (1999) 1

159 Woodfin duiJloribunda Salisb. Karnataka Srin ivasa (2000)

160 Magnoba iuscata Andr. Magnoliaceae Karnataka Srin ivasa (2000)

161 Mu-h'-hu K ihimpaia L

|
l

Kerala ,
Tamil Nadu 
Karnataka

David and Regu (1995 1 
Mani and
Knshnam oorthy (1 9 9 9 1

1 M uralikrishna! 1999)
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162 Michelia ni/agirica Zenk. Karnataka 
Andhra pradesh

M uralikrishna(l999) 
Baskaran and 
Reddy(2003)

163 Abehuoschus esculerttus ( L .)  
Moench

Malvaceae Kerala Palaniswami et al. (1995) 
: Prathapan (1996)

164 AbutHon mdicum Sweet v Karnataka Mani and
Krishnamoortlty (1 999|

165 Althea rosea Holien •• Karnataka Srinivasa (2000)

166 Dotnbeya spectabilis Bo j. Tam il Nadu Geetha et al.{ I999 |

167 (Jossypium hirsutum L . ” Karnataka Mam and
Krishnam oorlhy (1999)

16S Hibiscus radiants L . - Karnataka M uralikrishna (1999)

169 Hi b is c us rasas ine ns is L . Kerala 
Tam il Nadu

Karnataka

Lakshadweep

David and Remt 1 1995)"* l
Mani and
Krishnamoorthy 1 1999)

M uralikrishna( 1999) 
Ram ani(2000)

170 Hibiscus ti/taceus L . Malvaceae Karnataka

Lakshadweep

Mani and
Krishinam oorthy (1999) 
Ramatii (2000)

171 Hibiscus sp Kerala

Karnataka

-----------------------------------1
Palaniswami et ui (1995) :

Srin ivasa (2000)

172 Ma/vaviscus arboreus L . Kerala Prathapan (1996) 
M uarlikrishna (1999)

173 Side acuta Burm . 1 - Kerala Prathapan (1996)

174 Sida sp. Kerala Prathapan (1996)

175 Thespesm populnea ( L . ) Carr Karnataka M uralikrishna (1999)

176 Urena lobata 1.. ! Kerala Prathapan (1996) 
Ranjith et al. (1 9 9 6 1

177 Azadtradua indica Juss. Meliaceae Lakshadweep Ramani (2000)

178 Dysow luni aUiaceum B L . Karnataka Srin ivasa (2000)

179 j Coccii/it'i hirsuius Diels Menispennaceae Karnataka Srin ivasa (2000)

180 Two.\p'>m cordi/bha (W illd ) 
I I  & I

Srin ivasa (2000 iKarnataka



181 Arlocarpus incisa L . Moraceae Lakshadweep Ramani (2000)

182 Arlocarpus helerophyllus Lam . Kerala
Karnataka

Ranjith et al. ( 1996) 
M uralikrishna (1999)

183 Arlocarpus hirsulus Lam . Kerala
Karnataka

Prathapan ( l  996) 
M uralikrishna (I9 9 9 )

184 Ficus benghaiensis L . Karnataka
Lakshadweep

Mani and
Krishnamoorthy ( 1999) 
Ramani (2000)

185 Ficus carica L . ” Karnataka M uralikrishna ( l  999)

186 Ficus elastica Roxb. Kera la
Karnataka

Prathapan (1996) 
M ura likrishna(1999)

187 Ficus gibbosa B l. ” Kerala Prathapan (1996)

188 Ficus glomerala Roxb. Kerala Prathapan (1996)

189 Ficus pandrata Sander ” Karnataka Srin ivasa (2000)

190 Ficus racemosa L . Karnataka M uralikrishna(1999)

191 Ficus religiosa L . Kera la
Karnataka

Prathapan (1996) 
M uralikrishna (1999)

192 Ficus repetvi Roxb. " Kerala Prathapan (1996)

193 Ficus sp. Kerala

Karnataka
Lakshadweep

Palaniswam i et al. 
(1995)
Srin ivasa(2000)
Ram ani(2000)

194 Kiorus alba L Kerala 
Tam il Nadu

Lakshadweep

Andhra Pradesh

David and Regu (1995) ; 
Sivaprakasm  and 
Chandramohan (1997) 
Raman i(2000)

Baskaran and Reddy 
(2003)

195 Sirebulus aspcr Lour ” Karnataka M uralikrishna (1999 ) j

196 Moringa o/eifera Lam. Moringaceac Karnataka Srin ivasa (2000) ;

197 Mormga sp. Karnataka M uralikrishna (1999)

198 Hdiconia rostrum Ruis R  Pav. Musaccae Kerala Ranjith et al. (1996)

199 Hehcoma sp. ■■ 1 Karnataka Srin ivasa (2000)



200 Musa paradisiaca L . Kerala 
Karnataka 
Lakshadweep 
Andhra Pradesh

David and Regu (1995) 
M uralikrishna (1909) 
Ram ani (2000) 
Baskararan and Reddy 
(2003)

201 Musa sp. ” Kerala Palaniswam i et at. ( i995 ) 
Prathapan (1996)

Karnataka M ani and
Krishnam oorthy (1999)

202 L'a/hsteniun ctiauara Myrtaccae Karnataka Srin ivasa (2U00)

203 Eucalyptus sp. Karnataka M uralikrishna (1999 j
'1

204 Eugenia benthamiana W . - Karnataka M uralikrishna (1999) \

205 Psidium guujava L . Kerala
Karnataka

Andhra Pradesh

Prathapan (1996)

M ani and
Krishnam oorthy (1999), 
M uralikrishna (1999) 
Baskaran and Reddy
(2003 ) ' !

206 Syzygium ctqueum 1.. >• Lakshadweep Ram ani (2000)

207 Syzygium cumini ( I . .)  Skeels Kerala Prathapan (1996)
(=Eugeniajambolana Lam ) Karnataka M uralikrishna (1999)

(-Syzygium jambo/amtm D C .) S rin ivasa  (2000)

208 Syzygium /ambos ( L .)  A lst. Karnataka M ani and
Krishnam oorthy (1999)

209 Syzygium sp. Karnataka Mani and
Krishnam oorthy (1999)

210 Bougainvilla sp. Nyctagmaceae Karnataka Srin ivasa (2000)

21 1 Jasminum gntndtflurum l.. Oleaceae Karnataka M ani and
Krishnamoorthy (1999)

212 Jasminum sp. Kerala Palaniswam i el a/. (1995)

213 Piper betel 1. Piperaceae Karnataka Srin ivasa (200(1)

214 Piper nigrum L .
!

Kerala Ranjith el al (1996)

215 j Plumbago ze\ tunica L Plumbagmaceae | Kerala
Karnataka

Prathapan (1 9 % ) 
M uralikrishna (1999)



216 Antigonun leptopus Hook & 
Arn.

Polygonaceae Kerala
Lakshadweep

Prathapan (1996) 
Ramani (2000)

217 Pumcu grancitum 1.. Punicaceae Karnataka Mani and
Krishnam oorihy (1999) 
M uralikrishna (1999)

218 Zizyphus mauriliana Lanik. Rhamnaceae Kera la Prathapan (1996)

219 Zizyphus oenoplia M ill - Kerala Prathapan (1996)

220 Rasa mt/ica Lindl. Rosaceae Kerala 
Tam il Nadu 
Karnataka

David and Regu (1995i 
Palaniswam i a  ai (1995) | 
Mani and : 
Krishnam oorthy {1999)

i
221 Rosa sp. Karnataka M uralikrishna (1999)

222 Cqtfca arabica L . Rubiaceae Karnataka Srin ivasa (2000)

223 M orinda sp. - Karnataka Srin ivasa (2000)

224 Citrus sp. Ruiaceae Kerala Palaniswam i dal. (1995) 1

225 Murraya koenigti ( L .)  Spreng Kera la
Karnataka

Andhra Pradesh

Ranjith ei a! (1996) 
Mani and
Krishnam oorihy (1999) 
M uralikrishna (1999) 
Baskaran and Reddy 
(2003)

226 SaiUalum album L. Santalaceac Kera la
Karnataka

Prathapan (1996)
Mani and
Krishnam oorluy (1999) 
M uralikrishna (1999)

227 Cardiospennum hahcacabiati
L.

Sapindaceae Kerala Prathapan (1996)

228 H/icium dcapiL'ii', L . Karnataka Mam and
Krishnam onnln  (1999) 

M uralikrishna ( I999 i

229 Sephclium longana Camb i Karnataka Srin ivasa (2000)

230 Schletchcra in/ugu W itld. Karnataka Srin ivasa (2000)

23 1 Achra.\ zapota A n d  non I. Sapotaeeae Karnataka Srin ivasa (2000 i

(=M am lkara /apou l.) Kerala Palaniswami n ul (1995 i
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232 Chrysophyllum caimto L . •n Kerala Prathapan (1996)

233 Ai/anlhus exceha Roxb. Simaroubaceae Karnataka M uralikrishna (1999)

234 Aiianthus malabarica Roxb. Kerala
Karnataka

Prathapan (1996) 
M uralikrishna (1999)

235 Simarouba glaum  DC •• Karnataka Srin ivasa (2000)

236 Capsicum annuum i. Solanaceae Kerala

Karnataka

Lakshadweep

Palaniswam i el al. (1995) 
Prathapan (1996)

Mani and Krishmoe>rht> 
(1999) |

Ramani (2000)

237 Capsicum fruicscens L Kerala
Karnataka
Lakshadweep

Prathapan (1996) 
M uralikrishan (1999) 
Ramani (2000)

238 Capsicum sp. >■ Karnataka Srin ivasa (2000)

239 Datura stramonium L . ■■ Karnataka M uralikrishna (1999) 1

240 Datura sp. " Kerala Prathapan (1996)

241 Lycopersican escuicntum M ill. ” Kerala Prathapan(1996)

Karnataka 

Tam il Nadu

Mani and
Krishnamoorthy (1999) 
M uralikrishna (1999) 
Geetha (2000)

Andhra Pradesh Baskaran and Reddy 1 
(2004) ’ !

242 Physalis minima L . Kerala Ranjith  et at. (1996)

243 Solarium mciongena L . Kerala 
Karnataka 
Lakshadweep 
Andhra Pradesh

Prathapan (1996) 
Muratikvishua (1999) ; 
R am an i(2000) > 
Baskaran anJ Reddy 
(2003)

244 Solatium nigrum L •• Kerala Prathapan ( 1996)

245 Solatium tniobutum 1. Tam il Nadu Geetha ct a! ( 1999)

246 Solatium torvum Sw. - Karnataka j M uiaLknshrw  < 1999)

247 Solatium tca/orthianuni A u d i Karnataka S n n i'a sa  r20d(n
4

248 Solatium sp 1 Kerala. I'amil Nadu David and Ki-eu (1995)



249 Browsonetiapapyrifotia ( L .)  
L ’ Her

Sterculiaceae Karnataka Srin ivasa (2000)

250 Guazunui lomentosu Kumh •• Karnataka Srin ivasa (2000)

251 Ht'licieres isora L . - Karnataka M uralikrishna (1999)

252 Citliicurpu lomeniosa ( L .)  
M urray

Verbenaceae Karnataka Srin ivasa (2000)

G* G>> C’lervdendrort thumsonue B a lf Kera la Prathapan (1996)

254 Holmskiokiia sanguined Retz. Karnataka Srin ivasa (2000)

255 Lamana awuira L . - Karnataka Srin ivasa (2000)

256 Pelreavulubilis L . Karnataka M uralikrishna (1999)

257 Tectuna grandis L . Kerala 
Karnataka 
Andhra Pradesh

Prathapan (1996) 
M uralikrishna (1999) 
Baskarun and Reddy 
(2003)

258 Vitex altissiwa L .f . -> Kerala Prathapan (1996)

259 Vilex neguinlo L . Kera la  
Tam il Nadu

David and R c g u ( 199si

260 Hedychium coronartum Koen. Zingiberaceae Karnataka Srin ivasa (2000)

2.3 BIOLOGY OF SPIRALLING WHITEFLY

The life cycle o f  spiralling whitefly consists o f  three distinct larval 

stages and the fourth instar is a pupa. First instar larva is a crawler which 

is mobile and the subsequent two instars are immobile. The third instar 

larva moults to form a pupa which is a characteristic feature o f  the family 

Aleyrodidae among Hemiptera. The delicate adult though termed as 'fly ' 

has two pairs o f  wings and is not a true fly. (Waterhouse and 

Norris. 1989;Rigupathy and Jesudasan, 2003)

2.3.1 Egg

According to Paulson and BeardsJy (1985) the egg have 

characteristic pedicel by which it attaches to leaf surface and secure



moisture from leaf. Waterhouse and Norris (1989) reported that eggs are 

smooth, elliptical and yellow to tan coloured. They were laid on the under 

surface o f  leaves and the incubation period ranged from 9 to 1 I days under 

glass house condition at a temperature ranging from 20 to 39°C’. Under 

Kerala condition the egg period was only four to six days on tapioca in 

summer season (Palaniswami el al., 1995). Mariam (1999) reported that 

the incubation period ranged from 5.10 to 7.30 days on mulberry in 

Karnataka T lie egg period was four to six days on guava in Maharashtra 

(Sathe. 1999).

Gectha (2000) conducted a detailed study on biology on different 

crops and found that egg period was 6.40 + 0.91 days in cassava, 7.40 + 

1.41 days in chilli and 6.20 + 0.91 days in tomato. Douressamy ei a!. 

(2002) reported that in cassava var. Co2 the egg period was 7.52 ± 1.034 

days and in guava var. Red Hush it was 6.30 ± 1.374 days.

2.3.2 Crawler (First instar nymph)

According to Waterhouse and Norris (1989) A. dispersin' had four 

nymphal instars in its life cycle and they were called continuous feeders. 

The first instar larva called 'c raw ler ',  is the only immature stage with 

functional legs and distinct antennae. They also reported that crawlers 

were 0.32 mm long and showed a tendency to congregate around the patch 

o f  eggs from which they hatched out. Duration o f  the first larval mstar 

varied from six to nine days at 20 to 39°C. Mariam (1999) reported that 

the duration o f  crawlers were 5.30 to 7.20 days on mulberry. In cassava 

crawler duration was 4.25 + 0.83 days (Geetha, 2000). She also reported 

that the crawler period on chilli was 4.10 -  0.85 days and in tomato it was 

2.40 + 0.46 days.

2.3.3 Second Instar Nymph

1 he second and third inslar nymphs were sedentary with atrophied 

legs and antennae, fhe  duration o f  second instar was four to five day-'.



u n d e r  g l a s s h o u s e  c o n d i t i o n  ( W a t e r h o u s e  a n d  N o r r i s ,  1 9 8 9 ) ,  G e e t h a  

( 2 0 0 0 )  r e p o r t e d  t h a t  t h e  d u r a t i o n  o f  s e c o n d  i n s t a r  w a s  4 . 9 1  +  0 . 7 2  d a y s  in 

c a s s a v a .  4 . 7 5  +  0 . 8 3  d a y s  i n  t o m a t o  a n d  2 . 7 0  +  0 . 6 4  d a y s  i n  c h i l l i .

2.3.4 Third Instar Nymph

T h e  t h i r d  i n s t a r  n y m p h  w a s  0 . 6 5  m m  l o n g  a n d  c a n  b e  d i s t i n g u i s h e d  

b y  n u m e r o u s  e v e n l y  s p a c e d  s h o r t ,  g l a s s  i i k e  r o d s  o f  w a x  a l o n g  t h e  s i d e s  o f  

t h e  b o d y .  T h e  d u r a t i o n  o f  t h i r d  i u s t a r  n y m p h  w a s  f i v e  t o  s e v e n  d a y s  a t  2t> 

t o  3 9 ° C  ( W a t e r h o u s e  a n d  N o r r i s ,  1 9 8 9 ) .  A c c o r d i n g  t o  G e e t h a  ( 2 0 0 0 )  th e  

d u r a t i o n  o f  t h e  t h i r d  i n s t a r  w a s  3 . 8 5  +  0 . 8 1  d a y s  i n  c a s s a v a .  4 . 6 0 +  1 . 2 0  

d a y s  i n  c h i l l i  a n d  3 . 0 0  +  1 .2 1  d a y s  i n  t o m a t o .

2.3.5 Fourth Instar Nymph or Pupa

W a t e r h o u s e  a n d  N o r r i s  ( 1 9 8 9 )  o p i n e d  t h a t  t h e  f o u r t h  i n s l a r  w a s  a t  

f i r s t  a  f e e d i n g  s t a g e  l i k e  e a r l i e r  i n s t a r s  b u t  l a t e r  c e a s e d  f e e d i n g  a n d  

u n d e r g o  i n t e r n a l  t i s s u e  o r g a n i s a t i o n  b e f o r e  m o u l t i n g  i n t o  a d u l t .  T h i s  s t a g e  

i s  p u p a .  P u p a  h a d  a  c o p i o u s  a m o u n t  o f  w h i t e  c o t t o n y  s e c r e t i o n  e x t e n d i n g  

u p w a r d  a n d  o u t w a r d  f r o m  d o r s u m .  T h e y  w e r e  f l u f f y ,  w a x y  o r  r i b b o n  l i k e .  

T h e y  a l s o  r e p o r t e d  t h a t  t h e  y o u n g  p u p a  w a s  f l a t  v e n t r a l l y  b u t  w h e n  

m a t u r e s  t h e  v e n t r a l  s u r f a c e  b e c a m e  s w o l l e n  a n d  s u r r o u n d e d  b y  b a n d  o f  

w a x .  P u p a l  s t a g e  s h o w e d  s e v e r a l  d i a g n o s t i c  c h a r a c t e r s  w h i c h  a i d  in 

c l a s s i f i c a t i o n  o l  a l e y r o d i d s .  ( R a g u p a t h y  a n d  J e s u d a s a n ,  2 0 0 3 ) .

P a l a n i s w a m i  el al. ( 1 9 9 5 )  r e p o r t e d  a  p u p a l  p e r i o d  o f  t w o  t o  t h r e e  

d a y s  o n  c a s s a v a .  I t  w a s  3 . 0 0  t o  5 . 5 0  d a y s  o n  m u l b e r r y  ( M a r i a m ,  1 9 9 9 ] ,  

S a t h e  ( 1 9 9 9 )  f o u n d  t h a t  t h e  p u p a l  p e r i o d  w a s  t w o  t o  f i v e  d a y s  o n  g u a v a .  

G e e t h a  ( 2 0 0 0 )  r e p o r t e d  t h a t  t h e  p u p a l  p e r i o d  w a s  6 . 7 5  i  1 . 0 2  d a y s  in 

c a s s a v a .  7 . 3 0  _r 1 .9 1  d a y s  in  c h i l l i  a n d  6 . 9 0  +  1 . 8 8  d a y s  in  t o m a t o

2.3.6 Total Nvmphal Period

A c c o r d i n g  to  P a l a n i s w a m i  el al.  ( 1 9 9 5 )  t h e  t o t a l  n v m p h a l  p e r i o d  

w a s  12 to  14 d a y s  in  c a s s a v a  u n d e r  K e r a l a  c o n d i t i o n s  1 h e  t o t a l  u y m p h a l



0 ? /

p e r i o d  in  g u a v a  i n  M a h a r a s h t r a  w a s  14  t o  21  d a y s  ( S a t h e ,  1 9 9 9 ) .  

D o u r e s s a m y  et al. ( 2 0 0 2 )  s t u d i e d  t h e  t o t a l  n y m p h a l  p e r i o d  o n  t a p i o c a  a n d  

g u a v a  a n d  i t  w a s  2 0 . 1 8  ±  1 . 8 6  a n d  2 0 . 5 0  ± 1 . 6 8  d a y s  r e s p e c t i v e l y .

2.3.7 Adult

T h e  a d u l t s  a r e  s i m i l a r  i n  a p p e a r a n c e  b u t  q u i t e  l a r g e r  t h a n  m a n y  

o t h e r  s p e c i e s  o f  w h i t e f l i e s .  T h e y  w e r e  w h i t e  a n d  r e s e m b l e  t i n y  m o t h s .  

B o t h  m a l e  a n d  f e m a l e  w e r e  w i n g e d  ( W a t e r h o u s e  a n d  N o r r i s ,  1 9 8 9 ) .

A c c o r d i n g  t o  ( ' f i l l  ( 1 9 9 0 )  s p i r a l l i n g  w h i t e  f l y  h a d  a  b o d y  l e n g t h  o f  

2 . 0 0  m m  a n d  a  w i n g  s p a n  o f  3 . 5 0  t o  4 , 0 0  m m .  A d u l t  e m e r g e d  o u t  f r o m  

t h e i r  p u p a !  c a s e  t h r o u g h  a  ‘ T ’ s h a p e d  e x i t .  T h e  w i n g s  o f  n e w l y  e m e r g e d  

a d u l t s  w e r e  t r a n s p a r e n t  a n d  d e v e l o p e d  a  w h i t e  p o w d e r  c o v e r i n g  a f t e r  s o m e  

h o u r s .  T h e y  w e r e  m o s t  a c t i v e  d u r i n g  m o r n i n g  h o u r s  a n d  m a t i n g  o c c u r r e d  

d u r i n g  a f t e r n o o n .  F e m a l e s  b e g a n  e g g  l a y i n g  w i t h i n  a  d a y  o f  e m e r g e n c e  

a n d  c o n t i n u e d  t o  l a y  e g g s  t h r o u g h  o u t  i t s  l i f e  t i m e .  ’ U n m a t e d  f e m a l e s  

p r o d u c e d  o n l y  m a l e  p r o g e n y  w h i l e  m a t e d  f e m a l e s  p r o d u c e d  b o t h  s e x e s  

( W a t e r  h o u s e  a n d  N o r r i s ,  1 9 8 9 ) .

A c c o r d i n g  t o  P a l a n i s w a m i  et al. ( 1 9 9 5 )  a d u l t  o v i p o s i t e d  o n  t h e  

l o w e r  s u r f a c e  o f  l e a v e s  i n  i r r e g u l a r  w a x y  l i n e s  t y p i c a l l y  f o r m i n g  th e  

s p i r a l l i n g  p a t t e r n .  W e n  et al. ( 1 9 9 6 )  r e p o r t e d  i t s  f e c u n d i t y  o n  f o u r  h o s t  

p l a n t s  viz., p o i n s e t t i a ,  Canna  s p .  {Canna edulis ), g u a v a  a n d  p a p a y a  a s  

6 5 . 2 0 .  3 5 . 8 0 ,  5 1 . 3 0  a n d  5 8 . 0 0  e g g s  r e s p e c t i v e l y .  A  f e m a l e  w h i t e f l y  l a i d  

u p t o  9 5 . 8 4  ±  1 . 9 0  e g g s  o n  t a p i o c a  a n d  9 5 . 5 2  ±  1 1 . 1 8  e g g s  o n  g u a v a  

( D o u r e s s a m y  et al.,  2 0 0 2 ) .

A d u l t s  l i v e d  u p t o  3 9  d a y s  u n d e r  l a b o r a t o r y  c o n d i t i o n  a t  2 9  t o  3 2 ° ( . ’ 

( W a t e r h o u s e  a n d  N o r r i s .  1 9 8 9 ) .  W i j c s e k a r a  a n d  K u d a g a m a g c  ( 1 9 9 0 )  

f o u n d  t h a t  i t  l i v e d  a b o u t  t w o  w e e k s  a t  17  l o  ^O^C'  a t  a  r e l a t i v e  h u m i d i t y  o i  

6 3  t o  7 6  p e r  c e n t .  W e n  et at. ( 1 9 9 4 )  r e p o r t e d  t h a t  t h e  l i f e  s p a n  o f  a d u l t s  o t  

, f / < : :,‘.v s h o r t e n e d  w i t h  r i s e  in  t e m p e r a t u r e  l i \>m 15  t o  a n d  b o t h

s e x e s  l i v e d  u p t o  1 7 . 0 0  t o  1 8 . 5 0  d a y s .



c?c?

M a r i a m  ( 1 9 9 9 )  c o n d u c t e d  e x p e r i m e n t  o n  m u l b e r r y  a n d  s h o w e d  t h a t  

a d u l t  l o n g e v i t y  w a s  1 4 . 2 0  t o  1 5 . 7 0  d a y s .  G e e t h a  ( 2 0 0 0 )  s t u d i e d  a d u l t  

l o n g e v i t y  o n  d i f f e r e n t  h o s t  p l a n t s  a n d  s h o w e d  t h a t  i t  w a s  3 2  d a y s  o n  Musa 

s p ,  16  t o  2 7  d a y s  o n  c a s s a v a ,  7 t o  21  d a y s  in  c h i l l i  a n d  9  t o  2 4  d a y s  in 

t o m a t o .

2.3.8 Total Developmental Period

A c c o r d i n g  t o  W a t e r h o u s e  a n d  N o r r i s  ( 1 9 8 9 )  t h e  t o t a l  d e v e l o p m e n t a l  

p e r i o d  f r o m  e g g  t o  a d u l t  w a s  3 4  t o  3 8  d a y s  a t  2 0  t o  3 9 ° C .  I t  w a s  18  t o  2 3  

d a y s  cm t a p i o c a  ( P a l a n i s w a m i  el a / . ,  1 9 9 5 ) ,  a n d  21  t o  3 2  d a y s  o n  g u a v a  

( S a t h e ,  1 9 9 9 ) .  D u r e y  a n d  S u n d a r a r a j  ( 2 0 0 2 )  s t u d i e d  t h e  d e v e l o p m e n t a l  

p e r i o d  o f  s p i r a l l i n g  w h i t e  f l y  o n  n i n e  t r e e  s p e c i e s  a n d  i t  w a s  m a x i m u m  o n
t

Acacia mangina  ( 4 8 . 6 7  d a y s )  a n d  m i n i m u m  o n  B auhw ia  racemosa  ( 3 4 . 8 3  

d a y s ) .

2.4 Population Dynamics

H o s t  p l a n t s  a n d  a b i o t i c  f a c t o r s  i i k e  t e m p e r a t u r e ,  r e l a t i v e  h u m i d i t y  

a n d  r a i n f a l l  h a d  s i g n i f i c a n t  r o l e  i n  r e g u l a t i n g  t h e  w h i t e f l y  p o p u l a t i o n .

2.4.1 Influence of Host Plants on the Population of Spirall ing white

f l y

A c c o r d i n g  t o  W e n  el a!. ( 1 9 9 6 )  t h e  p o p u l a t i o n  d e n s i t y  o f  t h e  p e s t  w a s  

h i g h e r  in  a  f i e l d  u n d e r  m o n o c r o p p i n g  t h a n  u n d e r  m i x c d c r o p p i n g .  T h e y  

a l s o  r e p o r t e d  t h a t  h i g h  n i t r o g e n  f e r t i l i z e r  l e v e l s  a n d  p r u n i n g  p r o m o t e d  t h e  

d e v e l o p m e n t  o f  n e w  s h o o t s  a n d  y o u n g  l e a v e s ,  w h i c h  a t t r a c t e d  m o r e  a d u l t s  

t o  l a y  e g g s  a n d  t o  I c e d  o n  t h e m .  A  s u r v e y  c o n d u c t e d  b y  P r a t h a p a n  ( 1 9 9 6 )  

r e v e a l e d  t h a t ,  o f  t h e  7 2  h o s t  p l a n t s ,  19  p l a n t  s p e c i e s  h a d  o n l y  l o w  l e v e l s  o f  

i n f e s t a t i o n .  In  s e v e n  p l a n t  s p e c i e s  o n l y  o v i p o s i t i c n  t o o k  p l a c e  a n d  t h e r e  

w a s  n o  f u r t h e r  d e v e l o p m e n t  o f  t h e  p e s t .  M e t z l e r  a n d  I . a p r a d e  t l ‘̂ 9 8 )  

r e p o r t e d  t h a t  . s p i r a l l i n g  w h i t e  f l y  s h o w e d  a  p r e f e r e n c e  f o r  b r o a d  l e a v e d  

v v c . d s  c o m p a r ' d  to  n u n o w  l e a v e d  o n e s .



K i v i n d o u  el al. ( 1 9 9 9 )  f o u n d  t h a t  h o s t  p l a n t  t y p e  h a d  a  d i s t i n c t  

i n f l u e n c e  o n  t h e  b e h a v i o u r  o f  t h e  w h i l e f l y .  T h e  n y m p h a l  p e r i o d ,  r a t e  o f  

m o r t a l i t y  o f  i m m a t u r e  s t a g e s  a n d  f e c u n d i t y  w e r e  i n f l u e n c e d  b y  h o s t  

p l a n t s . .

A c c o r d i n g  t o  S r i n i v a s a  ( 2 0 0 0 ) ,  o f  t h e  t o t a l  2 5 3  h o s t  p l a n t s  

r e c o r d e d  f r o m  I n d i a ,  f a m i l y  F a b a c e a e  h a d  h i g h e s t  n u m b e r  o f  s p e c i e s  ( 6 5 ]  

i n f e s t e d  b y  s p i r a l l i n g  w h i l e f l y ,  G c e t h a  ( 2 0 0 0 )  r e p o r t e d  t h a t  a m o n g  t h e  

d i f f e r e n t  p l a n t  f a m i l i e s  w h i c h  s p i r a l l i n g  w h i t e l l y  h a d  b e e n  r e p o r t e d .  

H u p h o r b i a c c a e  h a d  t h e  h i g h e s t  r a t e  o f  i n c i d e n c e  ( 2 6 . 3 0  t o  9 9 . 8 3  p e r  c e n t )  

a n d  l e a f  a r e a  d a m a g e  ( 1 0  t o  9 8  p e r  c e n t ) .  .

L o g a n a t h a n  ( 2 0 0 3 )  r e p o r t e d  t h a t  t o b a c c o  g r o w n  a d j a c e n t  to  g u a v a  

t r e e  w a s  n o t  i n f e s t e d  d u r i n g  a  s e v e r e  i n c i d e n c e  o f  w h i t e f l y  o n  g u a v a .  

B a s k a r a n  a n d  R e d d y  ( 2 0 0 3 )  f o u n d  t h a t  m u l b e r r y ,  t a p i o c a  a n d  g u a v a  w e r e  

t h e  p r e f e r r e d  h o s t s  o f  s p i r a l l i n g  w i i i t e  f l y  i n  A n d h r a  P r a d e s h .

2.4.2 Influence of Temperature on the Population of Spiralling

whitefly

W a t e r h o u s e  a n d  N o r r i s  ( 1 9 8 9 )  c l a i m e d  t h a t  t h e  p o p u l a t i o n  o f  

s p i r a l l i n g  w h i t e f l y  r o s e  i n  w a r m e r  a n d  d r y  w e a t h e r  i n  H a w a i i .  In  K e r a l a  

o u t b r e a k  o f  s p i r a l l i n g  w h i t e f l y  w a s  n o t i c e d  i n  d r y  s e a s o n  o f  1 9 9 3  a n d  

1 9 9 4 .  T h e  i n f e s t a t i o n  s t a r t e d  f r o m  N o v e m b e r ,  r e a c h e d  p e a k  i n  F e b r u a r y  

a n d  s u b s i d i z e d  a t  t h e  e n d  o f  A p r i l  ( P a l a n i s w a m i  el a l . ,  1 9 9 5 ) .  S a t h e  ( 1 9 9 9 )  

r e p o r t e d  t h a t  t h e  p o p u l a t i o n  o f  s p i r a l l i n g  w h i t e  f l y  a t t a i n e d  p e a k  d u r i n g  

J a r m a n ,  1 9 9 7  in  K o l h a p u r  d i s t r i c t  o f  M a h a r a s h t r a .  M a m  a n d  

K r i s h n a m o o r t h y  ( 2 0 0 0 )  r e p o r t e d  t h a t  A. Jispersus  w e r e  p r e s e n t  i n  t h e  f i e l d  

t h r o u g h  o u t  t h e  y e a r  i n  B a n g a l o r e ,  i t  w a s  h i g h  f r o m  M a r c h  t o  J u n e  a n d  lo w  

f r o m  O c t o b e r  t o  J a n u a r y .  T h e y  c o n c l u d e d  t h a t  t h e  d e n s i t >  o f  t h e  w h i t e f K  

i s  s i g n i f i c a n t ! } -  a n d  p o s i t i v e l y  c o r r e l a t e d  w i t h  m a x i m u m  a n d  m i n i m u m  

t e m p e r a t u r e  a n d  t h e i r  r e g u l a t o r y  r o l e  i s  c y c l i c  i n  e v e r }  y e a r .



B a s k a r a n  a n d  R e d d y  ( 2 0 0 3 )  r e p o r t e d  t h a t  t h e  i n c i d e n c e  w a s  h i g h  

d u r i n g  s u m m e r  w h e n  t h e  t e m p e r a t u r e  r a n g e d  f r o m  3 7  t o  4 0 ° C .  L o g a n a t h a n  

( 2 0 0 3 )  o b s e r v e d  t h a t  t h e  p o p u l a t i o n  d e n s i t y  o f  s p i r a l l i n g  w h i t c l l y  o n  

g u a v a  i n  t h e  E r o d e  d i s t r i c t  o f  T a m i l  N a d u  w a s  s e v e r e  d u r i n g  D e c e m b e r  

a n d  J a n u a r y .  H e  a l s o  r e p o r t e d  t h a t  t h e r e  w a s  n o  a c t i v i t y  o f  t h i s  p e s t  f r o m  

M a r c h  t o  A u g u s t .

2.4.3 Influence of  Humidity on the Population of  Spirall ing wlutcfly

C h a n d r a s e k a r a  ( 1 9 9 0 )  r e p o r t e d  t h a t  r e l a t i v e  h u m i d h v  s i g n i f i c a n t l y  

i n l l u e n c e d  t h e  d e n s i t y  o f  s p i r a l l i n g  w h i t e  f l y  o n  g u a v a  i n  S r i  L a n k a .  M a n i  

a n d  K r i s h n a m o o r t h y  ( 2 0 0 0 )  r e p o r t e d  t h a t  i t s  p o p u l a t i o n  w a s  n e g a t i v e l y  

c o r r e l a t e d  w i t h  r e l a t i v e  h u m i d i t y  d u r i n g  m o r n i n g  a n d  e v e n i n g  h o u r s  i n  a 

d a y .  T h e y  a l s o  r e p o r t e d  t h a t  p o p u l a t i o n  w a s  l o w  d u r i n g  O c t o b e r  -  J a n u a r y  

i n  K a r n a t a k a  d u e  t o  h i g h  r e l a t i v e  h u m i d i t y  o f  7 0  t o  7 9  p e r  c e n t .  

A c c o r d i n g  t o  B a s k a r a n  a n d  R e d d y  ( 2 0 0 3 )  l o w  i n c i d e n c e  o f  s p i r a l l i n g  

w h i t e  f l y  w a s  n o t e d  d u r i n g  t h e  m o n t h s  o f  J a n u a r y  t o  F e b r u a r y  2 0 0 0  in  

A n d h r a  P r a d e s h ,  w h e n  t h e  r e l a t i v e  h u m i d i t y  w a s  6 2 . 5 0  p e r  c e n t .

2.4.4 Influence of  Rainfall on the Population of  Spirall ing whitefly

A c c o r d i n g  t o  W a t e r h o u s e  a n d  N o r r i s  ( 1 9 8 9 )  h e a v y  s p o r a d i c  r a i n s  

r e s u l t e d  i n  t e m p o r a r y  r e d u c t i o n  o f  s p i r a l l i n g  w h i t c f l y .  R a n j i t h  et a i  

( 1 9 9 6 )  r e p o r t e d  t h a t  t h e r e  w a s  d e c r e a s e  i n  t h e  w h i l e f l y  p o p u l a t i o n  a f t e r  

t h e  p r e - m o n s o o n  s h o w e r s  i n  S o u t h  I n d i a .  M a n i  a n d  K r i s h n a m o o r t h y  

( 2 0 0 0 )  s u g g e s t e d  t h a t  t h e r e  w a s  a  n e g a t i v e  r e l a t i o n s h i p  b e t w e e n  t h e  

r a i n f a l l  a n d  t h e  w h i t e f l y  p o p u l a t i o n  b u t  t h e  i n f l u e n c e  w a s  n o t  f o u n d  t o  be  

s i g n i f i c a n t .

2 . 5  N A T U R E  O F  D A M A G E

T h e  n y m p h s  a n d  a d u l t s  o f  s p i r a l l i n g  w h i t e f l y  a r e  s a p  f e e d e r s .  D u e  

t o  t h e  f e e d i n g  t h e y  c a u s e d  s o m e  d i r e c t  a s  w e l l  a s  i n d i r e c t  d a m a g e s  o n  c r o p  

p l a n t s .  I hey  a l s o  c a u s e d  s o m e  n u i s a n c e  t o  t h e  p u b l i c  d u e  t o  t h e  p r e s e n c e  

o l  \ \ a \ \  i l o c c u l e m  m a t e r i a l s .



2.5.1 Direct Damage

A d u l t s  a n d  n y m p h s  o f  s p i r a l l i n g  w h i t e f l y  d a m a g e  p l a n t s  b y  s u c k i n g  

s a p  w i t h  i t s  p i e r c i n g  a n d  s u c k i n g  m o u t h  p a r t s  ( W a t e r h o u s e  a n d  N o r r i s .  

1 9 8 9 ) .

2.5.2 Indirect Damage

A c c u m u l a t i o n  o f  h o n e y  d e w  e x c r e t e d  b v  b o t h  n y m p h s  a n d  a d u l t s  

s e r v e d  a s  a  s u b s t r a t e  f o r  t h e  d e n s e  g r o w t h  o f  s o o t y  m o u l d .  T h i s  m o u l d ,  

d e c r e a s e d  t h e  p h o t o s y n t h e t i e  a c t i v i t y  t h e r e b y  r e d u c i n g  t h e  v i g o u r  o f  t h e  

p l a n t s  ( W a t e r h o u s e  a n d  N o r r i s ,  1 9 8 9 ) .  H o n e y  d e w  a l s o  s e r v e d  a s  a n  

a t t r a c t a n t  t o  o t h e r  p e s t s  i n c l u d i n g  f l i e s  a n d  a n t s  ( A k i n l o s o t u .  et al.. 1 9 9 3 ) .  

C o t o  a n d  M e t z l e r  ( 1 9 9 8 )  s t u d i e d  t h e  e f f e c t  o f  s o o t y  m o u l d  {Cupnodiiwi 

s p . )  o n  b a n a n a  c v .  ‘G r a n n a i n e '  a n d  f o u n d  t h a t  t h e r e  w a s  s i g n i f i c a n t  

d i f f e r e n c e  i n  f i n g e r  w i d t h  a n d  n e e d e d  10  m o r e  d a y s  t o  r e a c h  h a r v e s t i n g  

t i m e .  M a r i a m  a n d  C h a n d r a m o h a n  ( 2 0 0 1 )  o b s e r v e d  m o r t a l i t y  o f  si  Ik w o r m  

d u e  t o  t h e  f e e d i n g  o f  m u l b e r r y  l e a v e s  c o n t a m i n a t e d  w i t h  w a x y  m a t e r i a l s  o f  

s p i r a l l i n g  w h i t e f l y .

P a l a n i s w a m i  et a/. ( 1 9 9 5 )  r e p o r t e d  t h a t  t h e  f e e d i n g  r e s u l t e d  in 

y e l l o w  s p e c k l i n g ,  c r i n k l i n g  a n d  c u r l i n g  o f  l e a v e s  w h e n  t h e  i n f e s t a t i o n  w a s  

s e v e r e  o n  t a p i o c a .  D u e  t o  t h e  h e a v y  f e e d i n g  o f  a d u l t s  a n d  n y m p h s  o n  

g r o u n d n u t  v a r i e t y  T M V - 2 ,  p r e m a t u r e  l e a f  f a l l  a n d  y e l l o w i n g  o f  l e a v e s  

w e r e  o b s e r v e d  ( G e e t h a  el a l, 1 9 9 8  a ) .  S a t h e  ( 1 9 9 9 )  o b s e r v e d  y e l l o w i n g ,  

d r y i n g  u p  a n d  d e h i s c e n c e  o f  l e a v e s  o f  g u a v a  i n f e s t e d  w:i t h  s p i r a l l i n g  w h i t e  

f ly .  O n  c o c o n u t  h e a v y  i n f e s t a t i o n  o f  s p i r a l l i n g  w h i t e f l y  r e s u l t e d  in s e v e r e  

y e l l o w i n g  ( R a z a k  a n d  J a y a r a j  . 2 0 0 2 ) .

2.5.3 Nuisance to Public

T h e  c o p i o u s  w h i t e  w a x y  l l o c e u l e m  m a t e r i a l s  s e c r e t e d  by t h e  

n y m p h s  w e r e  r e a d i l y  s p r e a d  b y  w i n d  a n d  c r e a t e  n u i s a n c e  io  m a n  

( W a t e r h o u s e  a n d  N o r r i s .  1 9 8 9 ) .
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2 . 6  E X T E N T  O F  D A M A G E

W e n  et al. ( 1 9 9 5 )  c o n d u c t e d  a  f i e l d  s t u d y  i n  C h i n a  a n d  r e p o r t e d  

t h a t  A. di.spcr.sus o n  p o i n s e t t i a  c a u s e d  9 8  p e r  c e n t  i n f e s t a t i o n  w i t h i n  a  

p e r i o d  o f  3 5  d a y s .  T h e y  a l s o  r e p o r t e d  t h a t  A .  dispersus  c a u s e d  8 0  p e r  c e n t  

y i e l d  l o s s  i n  g u a v a .

T h e  s t u d y  c o n d u c t e d  b y  N a r a y a n a s w a m y  e t al.  ( 1 9 9 9 )  o n  t h e  

e c o n o m i c  c h a r a c t e r s  o f  s i l k  w o r m  r e a r e d  o n  s p i r a l l i n g  w h i t e  f l y  

a f f e c t e d  m u l b e r r y  l e a v e s  r e v e a l e d  t h a t  t h e r e  w a s  c o n s i d e r a b l e  r e d u c t i o n  

i n  t h e  f i f t h  i n s t a r  l a r v a l  w e i g h t ,  c o c o o n  w e i g h t ,  s h e l l  w e i g h t ,  c o c o o n -  

s h e l l  r a t i o  a n d  f i l a m e n t  l e n g t h .  G e e t h a  ( 2 0 0 0 )  r e p o r t e d  t h a t  h e a v y  

i n c i d e n c e  o f  s p i r a l l i n g  w h i t e f l y  o n  c a s s a v a  r e s u l t e d  a n  y i e l d  r e d u c t i o n  

o f  5 3 . 1 0  p e r  c e n t .

2 . 7  N A T U R A L  E N E M I E S  O F  S P I R A L L I N G  W H I T E F L Y

N a t u r a l  e n e m i e s  p l a y  a n  i m p o r t a n t  r o l e  i n  k e e p i n g  t h e  p o p u l a t i o n  o f  

A. dispersus  u n d e r  c h e c k  ( R a m a n i  et al. , 2 0 0 2 ) .

2.7.1 Parasitoids

T h e  A p h e l i n i d s  Encarsiu  ( ? )  haitiensis  D o z i e r  a n d  E. guadehnipae  

V i g g i a n i  w e r e  e f f e c t i v e  i n  s u p p r e s s i n g  t h e  p e s t  i n  P a c i f i c  I s l a n d s  a n d  

A f r i c a n  c o u n t r i e s  ( W a t e r h o u s e  a n d  N o r r i s ,  1 9 8 9 ;  D ’ A l m e i d a  el a!., 

1 9 9 8 ) .

K a j i t h a  et al. ( 1 9 9 1 )  r e p o r t e d  t h a t  i n  I n d o n e s i a ,  p o p u l a t i o n s  o f  t h e  

s p i r a l l i n g  w h i t e  f l y  w e r e  v e r y  l o w  m a i n l y  d u e  t o  h e a v y  p a r a s i t i s m  b y  

E. guadeloupae.  S r i n i v a s a  et al.  ( 1 9 9 9 )  r e p o r t e d  a  n e w  s p e c i e s  o f  

Encarsiu  c l o s e l y  r e l a t e d  to  E .(?) haitiensis  a n d  E. meritoria  G a h a n  f r o m  

K e r a l a .  Encarsiu  s p .  n r .  meritoria  w a s  f i r s t  r e c o r d e d  f r o m  K e r a l a  i n  1 9 9 8  

b y  B e e v i  et al. ( 1 9 9 9 ) .



R a m a n i  ( 2 0 0 0 )  r e p o r t e d  E. guadeloupae  f o r  t h e  f i r s t  t i m e  f r o m  

M i n i c o y  I s l a n d  i n  t h e  L a k s h a d w e e p .  M a n i  et qI. ( 2 0 0 0 a ,  b )  o b s e r v e d  2 9  to  

7 0  p e r  c e n t  p a r a s i t i s m  d u e  t o  E. guadeloupae  a n d  E. ( ? )  haitensis  in 

d i f f e r e n t  p a r t s  o f  p e n i n s u l a r  I n d i a .  A  s u r v e y  c o n d u c t e d  i n  S o u t h  I n d i a  

d u r i n g  2 0 0 1 - 2 0 0 2  i n d i c a t e d  t h a t  E. guadeloupae  c a u s e d  7 7  p e r  c e n t  

p a r a s i t i s m  o n  p a p a y a ,  g u a v a  a n d  c a s s i a  i n  B a n g a l o r e  a n d  7 9  p e r  c e n t  in  

T h r i s s u r  a n d  £ .  guadeloupae  w a s  d o m i n a n t  o v e r  E. ( ? )  hai/iensis  i n  t h e s e  

a r e a s  ( P D B C .  2 0 0 2 ) .

2.7.2 Predators

S e v e r a l  p r e d a t o r s  i n c l u d i n g  g e n e r a l i s t s  s u c h  a s  r e d u v i i d s .  s p i d e r s  

a n d  l i z a r d s  f e e d  o n  s p i r a l l i n g  w h i t e  f l y .  T h e r e  w e r e  m o r e  t h a n  5 3  s p e c i e s  

o f  p r e d a t o r s  b e l o n g i n g  t o  10  f a m i l i e s  r e p o r t e d  f r o m  d i f f e r e n t  p a r t s  o f  t h e  

w o r l d  ( M a n i  a n d  K r i s h n a m o o r t h y ,  2 0 0 2 ) .

In  I n d i a  m o r e  t h a n  4 0  i n d i g e n o u s  p r e d a t o r s  w e r e  r e p o r t e d  ( ' f a b l e  2 )  

w h i c h  i n c l u d e  2 6  c o c c i n e l l i d s ,  f i v e  c h r y s o p i d s ,  o n e  n i t i d u l i d .  o n e  

c e c i d o m y i i d .  o n e  c h a m a e m y i i d ,  o n e  d r o s o p h i l i d  a n d  s p i d e r s  ( R a m a n i  

et a/.. 2 0 0 2 ) .

2.7.3 Pathogens

T h e  o n l y  p a t h o g e n  r e c o r d e d  o n  A. disper.sus w a s  Puecilomyces 

fitrinosus  ( H o l m . )  B r o w n  a n d  S m i t h  f r o m  a r e a s  n e a r  B a n g a l o r e  ( M a n i  

el a!., 2 0 0 0  a ;  P D B C ,  2 0 0 1 ) .

T a b l e  2.  I m p o r t a n t  p r e d a t o r s  o f  s p i r a l l i n g  w h i t e f l y  r e p o r t e d  f r o m  I n d i a

Predators Reference

O.Colcoptera  

F. Coccinell idac

Anegleis curdoni  W c i s e P D B C  ( 2 0 0 1 )



Anegleis perrotteti  M u l s a n t R a m a n i  el al.{2 0 0 2 )

Axinoscymnus puttarudriahi  K a p u r  
a n d  M u n s h i

M a n i  a n d  K r i s h n a m o o r t h y  ( 1 9 9 9 )  
R a m a n i  ( 2 0 0 0 )

Cheilomenes sexmaculata  F. P a l a n i s w a m i  et al.  ( 1 9 9 5 )
M a n i  a n d  K r i s h n a m o o r t h y  ( 1 9 9 9 )  
G e e t h a .  ( 2 0 0 0 )

L'hilocorus nigrila  F.
i

M a n i  a n d  K r i s h n a m o o r t h y  ( 1 9 9 9 )  

M a n i  el al. ( 2 0 0 0 a )

Cryplolaemus monirouzieri  M u l s a n t M a n i  a n d  K r i s h n a m o o r t h y  ( 1 9 9 7 )

Citrinus coeruleus  M u l s a n t M a n i  el al. ( 2 0 0 0 a )  
P D B C  ( 2 0 0 1 )

Horniolus  s p . R a m a n i  el al. ( 2 0 0 2 )

Jauravia dorsalis  W e i s e

Jauntvia  pallidu/a  M o t s c h u l s k y H

Jauravia  s p . i«

Nephus regularis  S i c a d n

Pseudaspidimerus flaviceps  W a l k e r ”

Pseudaspidimerus irhwtalus  T h u n b e r g 1

Pseudoscymnus  s p .

Rodo/ia amabilis  K a p u r n 1

Rodolia breviusculu  W e i s e '  ■■ "  M

Rodolia fumida  M u l s a n t il

Scymnus coccivora  R a m a k r i s h n a  
A y v a r

Scvmnus lalemacu/alus  M o t s c h u j s k v ••



Scymnus nubilus  M u l s a n t R a m a n i  ( 2 0 0 0 )  

P D B C  ( 2 0 0 1 )

Scymnus postieallis  S i c a r d R a m a n i  et a!. ( 2 0 0 2 )

Scymnus saciformis  M o t s c h u l s k y

Scymnus  ( P u l l u s )  s p . M a n i  a n d  K r i s h n a m o o r t h y  ( 1 9 0 6 )

Scymnus  sp . P a l a n i s w a m i  et al.  ( 1 9 9 5 )

Serangium parcesetosum  S i c a r d P D B C  ( 2 0 0 1 ) ,  R a m a n i  ( 2 0 0 0 )

F. Nitidulidac
Cybocephalus  sp .

M a n i  a n d  K r i s h n a m o o r t h y  ( 2 0 0 0 )  
P D B C  ( 2 0 0 0 )

O. Diptera 
F. Cccidontyiidae
Triommata coccidivora Felt

P D B C  ( 2 0 0 0 )

F. Chamaemyiidae
Leucopis  s p .

P D B C  ( 2 0 0 0 , 2 0 0 1 )

F. Orosophilidae
Acletoxenus indicus  M a l l o c h

M a n i  a n d  K r i s h n a m o o r t h y  ( 1 9 9 9 )  
P D B C  ( 2 0 0 0 )

0 .  Hymenoptera  
F. Formicidae
Oecophylla smaragdina  F.

G o p i  et al. ( 2 0 0 1 )

O. Lepidoptera  
F. Lycaenidae
Spalgis cpeus  W e s t w o o d

P D B C  ( 2 0 0 1 )

0 .  Neuroptera 
F. Chrysopidae
Apertochrysa  sp .

M a n i  a n d  K r i s h n a m o o r t h y  ( 1 9 9 9 )  
G e e t h a  et al. ( 1 9 9 9 )

Chrysoperla cornea  S t e p h e n s M a n i  a n d  K r i s h n a m o o r t h y  ( 1 9 9 9 )

Mallada aster  B a n k s M a n i  a n d  K r i s h n a m o o r t h y  ( 1 9 9 9 .  
2 0 0 0 )

i

Mallada boninensis  ( O k a m o t o ) M a n i  a n d  K r i s h n a m o o r t h y  ( 1 9 9 9 .  2 0 0 0 )

SokUinus  sp . M a n i  a n d  K r i s h n a m o o r t h }  ( !  9 9 9 .  
2 0 0 0 )
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F. Coniopterygidae
U n i d e n t i f i e d

P D B C  ( 2 0 0 1 )

F. Hemerobiidae
Hemcrobius  sp .

P D B C  ( 2 0 0 1 )

Noliobietla viridinervis  B a n k s M a n i  a n d  K r i s h n a m o o r t h y  ( 2 0 0 0 )  
P D B C  ( 2 0 0 0 )

Non insect group

O. Acarina  
F. Erythraeidae
Leptus  sp .

G c e t h a  ( 2 0 0 0 )

F. Araneae
I n d e t e r m i n a t e  s p i d e r s

G o p i  el al. ( 2 0 0 1 )

2 . 8  M A N A G E M E N T  O F  S P I R A L L I N G  W H I T E F L Y .

2.8.1 Cultural control

E s g u c r r a  ( 1 9 8 7 )  s u g g e s t e d  p r u n i n g  o f  h e a v i l y  i n f e s t e d  t r e e s  a n d  

s h r u b s  t o  m i n i m i s e  t h e  i n c i d e n c e  o f  s p i r a l l i n g  w h i t e f l y .

2.8.2 Physical control

S r i n i v a s a n  a n d  M o h a n a s u n d a r a m  ( 1 9 9 7 )  r e c o m m e n d e d  a  l i g h t  t r a p  

c o a t e d  w i t h  v a s e l i n e  f o r  t r a p p i n g  l a r g e  n u m b e r s  o f  a d u l t s  o f  A. di.sperut.s 

i n  h o m e  g a r d e n s  i n  T a m i l  N a d u .  M a r i a m  ( 1 9 9 9 )  t e s t e d  a  f l u o r e s c e n t  l i g h t  

t r a p  s m e a r e d  w i t h  c a s t o r  o i l  i n  t h e  m u l b e r r y  f i e l d  a n d  f o u n d  t h a t  m o r e  

n u m b e r  o f  a d u l t s  w a s  t r a p p e d  i n  t h e  e a r l y  m o r n i n g  f r o m  4  t o  6  a m  

a c c o u n t e d  t o  9 7 . 9  p e r  c e n t  o f  t o t a l  c a t c h .

2.8.3 Chemical control

2.8.3.1 Synthetic chemicals

W a t e r h o u s e  a n d  N o r r i s  l 1 9 8 9 )  r e p o r t e d  t h a t  d i l u t e  a q u e o u s  s o l u t i o n  

o f  d e t e r g e n t s  a n d  s o a p s  w e r e  u s e f u l  t o  m a n a g e  s p i r a l l i n g  w h i t e f h  E g g



m o r t a l i t y  a n d  n y m p h a l  m o r t a l i t y  o f  s p i r a l l i n g  w h i t e f l y  w e r e  m a x i m u m  

w i t h  t h r e e  a p p l i c a t i o n s  o f  5 , 0 0  p e r  c e n t  s o a p  s o l u t i o n  ( R a n j i t h  et al., 

1 9 9 6 ) .

M o n o c r o t o p h o s  a t  2 , 5  m l  l ' 1 a n d  p r o f e n o f o s  +  c y p e r m e t h r i n  a t  2 m l  l ' 1 

c o n t r o l l e d  t h e  n y m p h s  a n d  a d u l t s  o f  s p i r a l l i n g  w h i t e f l y  ( A l a m  et a/.. 

1 9 9 8 ) ,  M a r i a m  a n d  C h a n d r a m o h a n  ( 2 0 0 1 )  c o n d u c t e d  a  l a b  s t u d y  to  

e v a l u a t e  f i v e  c h e m i c a l s  a g a i n s t  s p i r a l l i n g  w h i t e f l y  a n d  f o u n d  t h a t  

D i c h l o r v o s  r e q u i r e d  l e a s t  t i m e  t o  i n d u c e  m o r t a l i t y  o n  s p i r a l l i n g  w h i t e f l v .  

A c e t a m i p r i d  4 0  g  a . i  h a ' 1 w a s  m o s t  e f f e c t i v e  f o r  t h e  c o n t r o l  o f  n y m p h s  a n d  

a d u l t s  o f  s p i r a l l i n g  w h i t e  f l y  w h e r e  a s  T r i a z o p h o s  c o n t r o l l e d  e g g  s p i r a l s  

o f  s p i r a l l i n g  w h i t e f l y  ( B h a s k a r a n  et al., 2 0 0 3 ) .

A n a n d k u m a r  et al.  ( 2 0 0 3 )  r e p o r t e d  t h a t  b i o e f f i c a c y  o f  i m i d a c l o p r i d  

w a s  s u p e r i o r  a g a i n s t  s u c k i n g  p e s t s  viz., l e a f h o p p e r s  a n d  w h i t e f i i e s  o n  

b r i n j a l .  T h e y  a l s o  c l a i m e d  t h a t  t r i a z o p h o s  a n d  p r o f e n o f o s  w e r e  n e x t  to  

i m i d a c l o p r i d  i n  e f f e c t i v e n e s s .  K a m b r e k a r  et al. ( 2 0 0 3 )  s c r e e n e d  15 

i n s e c t i c i d e s  u n d e r  l a b o r a t o r y  c o n d i t i o n s  f o r  t h e i r  r e s i d u a l  t o x i c i t y  a g a i n s t  

s p i r a l l i n g  w h i t e f l y  a n d  f o u n d  t h a t  t r i a z o p h o s  a t  0 . 0 6  p e r  c e n t  a n d  

d i m e t h o a t e  a t  0 . 0 5  p e r  c e n t  p e r s i s t e d  f o r  a  l o n g e r  t i m e  a n d  r e c o r d e d

7 5 . 0 0  p e r  c e n t  a d u l t  m o r t a l i t y  a t  15  d a y s  a f t e r  t r e a t m e n t  i n  b o t h  t h e  

c a s e s .

2.8.3.2 Botanical*

C o u d r i e t  et al. ( 1 9 8 5 )  r e p o r t e d  t h a t  n e e m  s e e d  e x t r a c t  r e d u c e d  

v i a b i l i t y  o f  e g g  b y  2 0  p e r  c e n t  i n  Bemisia tabaci  G e n n .

A c c o r d i n g  t o  R e g h u n a t h  a n d  G o k u l a p a l a n  ( 1 9 9 9 )  a p p l i c a t i o n  o f  t h e  

l e a f  e x t r a c t s  o f  Ancirographis paniculata  W a l l  +  s o a p  s o l u t i o n  +  w e l l  

c r u s h e d  g a r l i c  @  2 0  g  l ' 1 a n d  Hyptis suaveolens  e x t r a c t  +  s o a p  s o l u t i o n  +  

m a l a t h i o n  0 . 1  p e r  c e n t  w a s  e f f e c t i v e  f o r  t h e  m a n a g e m e n t  o f  t h e  s u c k i n g  

p e s t s  o f  c h i l l i  viz., t h r i p s ,  a p h i d s ,  w h i t e f i i e s  a n d  m i t e s .
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M a r i a m  a n d  C h a n d r a m o h a n  ( 2 0 0 0 )  r e p o r t e d  t h a t  t h e  o v i c i d a l  a c t i o n  

o f  n e e m  o i l ,  n e e m  s e e d  k e r n a l  e x t r a c t  a n d  n e e m  o i l  +  p u n g a m  o i l  

r e g i s t e r e d  a  m o r t a l i t y  p e r c e n t a g e  o f  5 9 , 2 7 ,  5 2 . 0 8  a n d  5 0 . 9 9  r e s p e c t i v e l y  

o n  s p i r a l l i n g  w h i t e f l y  o n  m u l b e r r y .

G r o w t h  a n d  d e v e l o p m e n t  o f  B. tabaci  w a s  s u p p r e s s e d  c o n s i d e r a b l y  

b y  n e e m  o i l  0 . 5  p e r  c e n t  a n d  1 . 0  p e r  c e n t  ( N a t r a j a n  a n d  S u n d a r a m u r t h y .  

1 9 9 0 ) .  P r i c e  a n d  S c h u s t e r  ( 1 9 9 1 )  f o u n d  t h a t  n e e m  s e e d  e x t r a c t  r e d u c e d  

n u m b e r  o f  B. tcibacii n y m p h s  w h e n  s p r a y e d  o n  p o i n s e t t i a s .  L a b a b i d i  

( 2 0 0 2 )  r e p o r t e d  t h a t  n e e m a z a l  T / S  w a s  e f f e c t i v e  a g a i n s t  t h e  p s y l l i d  

Agonoscene rargionii ( L i c h t )  e s p e c i a l l y  o n  t h e  f i r s t  a n d  s e c o n d  n y m p h a l  

i n s t a r s .  S i l v a  e /  al. ( 2 0 0 3 )  f o u n d  t h a t  a z a d i r a c h i t i n  ( 1 . 0  p e r  c e n t )  a p p l i e d  

a t  4  a n d  8 m l  l ' 1 c a u s e d  6 7 . 8 3  p e r  c e n t  a n d  7 0 . 1 3  p e r  c e n t  m o r t a l i t y  o f  

B. argenlifolii  a d u l t s  a n d  8 0 . 3 6  p e r  c e n t  a n d  8 8 . 1 0  p e r  c e n t  n y m p h s  in 

g r e e n h o u s e  a n d  f i e l d  r e s p e c t i v e l y .

S c h m u t t e r e r  ( 1 9 9 0 )  r e p o r t e d  t h a t  n e e m  s e e d  e x t r a c t s  ( 4 0  o r  5 0  g  l ’1), 

n e e m  c a k e  e x t r a c t  ( 1 5  g  l ' 1) a n d  f o r m u l a t e d  n e e m  s e e d  o i l  ( 1 . 0  t o  1 .5  p e r  

c e n t )  s h o w e d  r e d u c e d  o v i p o s i t i o n  d u e  t o  r e p e l l e n t  e f f e c t  o n  t h e  a d u l t s  o f  

B. tabaci  t h a t  l a s t e d  f o r  t w o  w e e k s .

B a n d y o p a d h y a y  el al. ( 2 0 0 0 )  r e p o r t e d  t h a t  n e e m o i l  1 . 0  p e r  c e n t  w a s  

e f f e c t i v e  a g a i n s t  Dialeuropora decempunctata,  a  w h i t e f l y  i n f e s t i n g  

m u l b e r r y .  S a m i n a t h a n  a n d  J a y a r a j  ( 2 0 0 1 )  e v a l u a t e d  b o t a n i c a l  i n s e c t i c i d e s  

a g a i n s t  t h e  m e a l y  b u g  Ferrisia virguta  C o c k r e l l  a n d  f o u n d  t h a t  n e e m  o i l

3 . 0  p e r  c e n t  p r o d u c e d  t h e  h i g h e s t  m o r t a l i t y  ( 4 3 . 3 3  p e r  c e n t ) .  M a n u  ( 2 0 0 2 )  

r e p o r t e d  t h a t  a c e t o n e  e x t r a c t  o f  Azadirachta indica  s h o w e d  m a x i m u m  

m e a n  p e r  c e n t  r e d u c t i o n  o f  e g g  m a s s e s  o f  s p i r a l l i n g  w h i t e f l y  ( 8 2 . 1 5  p e r  

c e n t )  f o l l o w e d  b y  i t s  a q u e o u s  e x t r a c t  ( 8 0 . 3 6  p e r  c e n t )  o n  g u a v a .  S h e  a l s o  

r e p o r t e d  t h a t  p e r c e n t a g e  r e d u c t i o n  o f  n y m p h s  b y  t h e  t r e a t m e n t  o f  a c e t o n e  

e x t r a c t  o f  A. indica  w a s  7 1 . 4 5  p e r  c e n t .



2.8.3.2.1 Impact o f  Neem based Formulation on Beneficial  Arthropods

M a n n  a n d  D h a l i w a l  ( 2 0 0 1 )  s t u d i e d  t h e  e f f e c t  o f  c o m m e r c i a l  n e e m  

f o r m u l a t i o n s  viz. N e e m a z a l  1 .0  p e r  c e n t ,  R a k s h a k g o l d  1 . 0  a n d  1 C I P E  n e e m

1 . 0  p e r  c e n t  a g a i n s t  b e n e f i c i a l  a r t h r o p o d s  i n c l u d i n g  p a r a s i t o i d s ,  Encarsia 

transvena, E. lutea  a n d  p r e d a t o r s ,  s p i d e r s ,  c o c c i n e l l i d s  a n d  Chrysoperla  

carnea  S t e p h e n s  i n  t h e  c o t t o n  a g r o e c o s y s t e m .  T h e  r e s u l t s  s h o w e d  t h a t  

p a r a s i t i s m  o f  Bemisia labaci  b y  Encarsia  s p .  u p o n  t r e a t m e n t  w i t h  2  1 o f  

R a k s h a k  g o l d  h a ' 1 w a s  o n  p a r  w i t h  c o n t r o l .  T h e  n u m b e r  o f  s p i d e r s  p e r  

p l a n t  a s  w e l l  a s  c o c c i n e l l i d s  w e r e  m a x i m u m  u p o n  t r e a t m e n t  w i t h  1 l i t r e  

n e e m a z a l  p e r  h a ,  N e e m a r k  a t  0 . 3  p e r  c e n t ,  A c h o o k  a t  0 . 3  p e r  c e n t  a n d  Bt  

f o r m u l a t i o n  ( D i p e l  S L  a t  0 . 3  p e r  c e n t )  w e r e  s a f e  t o  n a t u r a l  e n e m i e s  

( S h a r m a  a n d  K a s h y a p ,  2 0 0 2 ) .  K u m a r  a n d  S i n g h  ( 2 0 0 2 )  r e p o r t e d  t h a t  

s y n t h e t i c  c h e m i c a l s  r e s u l t e d  i n  r e s u r g e n c e  o f  t h e  s p i d e r m i t e  Tetranychus 

urticae  K o c h  o n  o k r a ,  a z a d i r a c h t i n  s h o w e d  b e t t e r  p e r f o r m a n c e  t h a n  t h e  

c h e m i c a l s  a n d  r e s u r g e n c e  w a s  n e g l i g i b l e .
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3. MATERIALS AND METHODS

T h e  s t u d y  w a s  c o n d u c t e d  a t  C o l l e g e  o f  A g r i c u l t u r e ,  V e l l a y a n i  

d u r i n g  2 0 0 3  t o  2 0 0 4  t o  f i n d  o u t  t h e  h o s t  r a n g e ,  b i o l o g y ,  n a t u r a l  e n e m i e s  

a n d  m a n a g e m e n t  o f  s p i r a l l i n g  w h i t e f l y  w i t h  b o t a n i c a l s  o n  t o m a t o .

3 .1  H O S T  R A N G E

S u r v e y  w a s  c a r r i e d  o u t  i n  t h e  I n s t r u c t i o n a l  F a r m ,  C o l l e g e  o f  

A g r i c u l t u r e ,  V e l l a y a n i  t o  s t u d y  t h e  h o s t  r a n g e  a n d  i n t e n s i t y  o f  i n f e s t a t i o n  

o f  A. dispersus  d u r i n g  2 0 0 3  - 2 0 0 4 .

3.1.1 Host Plants

T h e  d e t a i l s  o f  h o s t  p l a n t s ,  s t a g e s  o f  p e s t  p r e s e n t  a n d  i n t e n s i t y  o f  

i n f e s t a t i o n  w e r e  r e c o r d e d .

3 .1 .1 .1  I n te n s i ty  o f  In fe s ta t io n

I n t e n s i t y  o f  i n f e s t a t i o n  o f  A. dispersus  o n  v a r i o u s  h o s t  p l a n t s  w e r e  

r e c o r d e d  a s  l o w ,  m e d i u m  a n d  h i g h  b a s e d  o n  v i s u a l  o b s e r v a t i o n .

3 . 2  M A I N T E N A N C E  O F  S T O C K  C U L T U R E  O F  I N S E C T

H e a v y  i n f e s t a t i o n  o f  A. dispersus  w a s  n o t i c e d  o n  c a s s a v a  {Manihot 

esculenta  C r a n t z )  d u r i n g  t h e  p e r i o d  o f  s t u d y .  H e n c e  c a s s a v a  w a s  s e l e c t e d  

a s  t h e  h o s t  f o r  m a s s  c u l t u r i n g  t h i s  p e s t .  A  b a t c h  o f  15  t w o  m o n t h  o l d  

p o t t e d  ( 3 0  x  3 0  c m )  c a s s a v a  p l a n t s  ( v a r .  H r u s w a )  w e r e  k e p t  i n  t h e  n e t  

h o u s e .  F i e l d  c o l l e c t e d  a d u l t s  o f H .  dispersus  w e r e  r e l e a s e d  o n  t h e s e  p o t t e d  

p l a n t s  f o r  b r e e d i n g .  C a s s a v a  l e a v e s  w i t h  p u p a l  s t a g e s  w e r e  c o v e r e d  

i n d i v i d u a l l y  w i t h  p o l y t h e n e  b a g s  f o r  t r a p p i n g  t h e  f r e s h l y  e m e r g e d  a d u l t s .  

T h e s e  a d u l t s  w e r e  u s e d  f o r  v a r i o u s  e x p e r i m e n t s .

3 . 3  M A I N T E N A N C E  O F  H O S T  P L A N T S

T e n  p l a n t s  e a c h  o f  c a s s a v a ,  t o m a t o  a n d  c h i l l i  w e r e  g r o w n  i n  p o t s  

{ 3 0  x  3 0  c m )  f o r  s t u d y i n g  t h e  b i o l o g y .  T h i r t y  t h r e e  t o m a t o  p l a n t s  w e r e



3 . 4  B I O L O G Y  O F  S P I R A L L I N G  W H I T E F L Y

B i o l o g y  o f  s p i r a l l i n g  w h i t e f l y  w a s  s t u d i e d  o n  c a s s a v a ,  t o m a t o  a n d

c h i l l i .

3.4.1 Characteristics of Egg Spiral

T h e  l e a v e s  o f  h o s t  p l a n t s  w e r e  c o v e r e d  i n d i v i d u a l l y  w i t h  a  l e a f  

c a g e .  A d u l t s  o f  w h i t e f l i e s  w e r e  r e l e a s e d  o n  e a c h  c a g e  w i t h  a  s e x  r a t i o  o f  

1:1 f o r  e g g  l a y i n g .  T h e  l e a v e s  w e r e  e x a m i n e d  o n  e v e r y  2 4  h o u r s  f o r  t h e  

p r e s e n c e  o f  e g g  s p i r a l s .  T e n  l e a v e s  w i t h  e g g  s p i r a l s  w e r e  t a g g e d  w i t h  d a t e  

o f  e g g  l a y i n g  a n d  t h e  a d u l t s  w e r e  r e m o v e d .  N u m b e r  o f  s p i r a l s  p e r  l e a f  a n d '  

n u m b e r  o f  e g g s  p e r  s p i r a l  w e r e  o b s e r v e d .

3.4.2 Developmental Period
r

D u r a t i o n  o f  e g g ,  f i r s t ,  s e c o n d  a n d  t h i r d  n y m p h a l  i n s t a r s  a n d  p u p a l  

p e r i o d  w e r e  r e c o r d e d  o n  t h e  r e s p e c t i v e  h o s t  p l a n t s  a n d  c h a r a c t e r i s t i c  

f e a t u r e s  o f  e a c h  s t a g e  w e r e  s t u d i e d .

3.4.3 Adult Longevity and Fecundity

T h e  i n s e c t  w a s  r e a r e d  a s  d e s c r i b e d  u n d e r  3 . 4 . 1 .  E g g  s p i r a l s  w e r e  

c o l l e c t e d  a n d  o b s e r v e d  u n d e r  c o m p o u n d  m i c r o s c o p e  t o  c o u n t  t h e  e g g s .  

A d u l t  l o n g e v i t y  w a s  o b s e r v e d  a n d  r e c o r d e d .

3 . 5  N A T U R A L  E N E M I E S  U F A  D1SPERSUS

N a t u r a l  e n e m i e s  a s s o c i a t e d  w i t h  A. disperses  w e r e  r e c o r d e d  d u r i n g  

t h e  s u r v e y .  W h i t e f l y  i n f e s t e d  p l a n t  s a m p l e s  w e r e  c o l l e c t e d  f r o m  t h e  f i e l d  

a n d  k e p t  i n  p o l y t h e n e  b a g s .  E m e r g e d  a d u l t s  o f  n a t u r a l  e n e m i e s  w e r e  

c o l l e c t e d  a n d  p r e s e r v e d  f o r  i d e n t i f i c a t i o n .

grown in similar pots without insecticidal treatments for studying the
management practices.



3.5.1 P red a to rs

B i o l o g y  o f  t h e  p r e d a t o r s  w a s  s t u d i e d  o n  n y m p h s  o f  A. dispersus  

u n d e r  l a b o r a t o r y  c o n d i t i o n .

3.5.2 Parasitoids

H e a v i l y  i n f e s t e d  l e a v e s  w i t h  A. dispersus  w e r e  c o l l e c t e d  a n d  k e p t  

i n  t h e  l a b o r a t o r y  f o r  t h e  e m e r g e n c e  o f  p a r a s i t o i d s .

3 . 6  M A N A G E M E N T  O F  A. DISPERSUS

A  p o t  c u l t u r e  e x p e r i m e n t  w a s  c a r r i e d  o u t  d u r i n g  O c t o b e r  2 0 0 3  to  

J a n u a r y  2 0 0 4  t o  s t u d y  t h e  e f f e c t  o f  d i f f e r e n t  b o t a n i c a l s  f o r  t h e
I

m a n a g e m e n t  o f  A. dispersus  o n  t o m a t o .

V a r i e t y  : S a k t h i

D e s i g n  : C R D

T r e a t m e n t s  : 1 1

R e p l i c a t i o n  : 3

1. N e e m a z a l  (1 %  A z a d i r a c h t i n )  2  m l  l ' 1

2 .  N e e m a z a l  ( 1 %  A z a d i r a c h t i n )  4  m l  l ' 1

3. E c o n e e m  ( 0 . 3 %  A z a d i r a c h t i n )  2  m l  1 "l

4 .  E c o n e e m  ( 0 . 3 %  A z a d i r a c h t i n )  4  m l  I

5. E x t r a c t  o f  Andrographis paniculata 5 %

6 .  E x t r a c t  o f  Andrographispanicululu  10  %

7. E x t r a c t  o f  Hyplis suaveolens 5  %

8. E x t r a c t  o f  Hyplis suaveolens 10 %

9.  D i m e t h o a t e  ( 0 . 0 5  % )

10. W ater sprav

1 I . U n t r e a t e d  c o n t r o l
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3.6.1 Preparation of  Spray Fluid

3 .6 .1 .1  C o m m e r c ia l  fo r m u la t io n

T h e  c o m m e r c i a l  f o r m u l a t i o n  viz. n e c m a z a !  c o n t a i n i n g  

a z a d i r a c h t i n  o n e  p e r  c e n t  s u p p l i e d  b y  M / S  E I D  P a r r y  ( I n d i a )  L t d .  C h e n n a i  

a n d  e c o n e e m  c o n t a i n i n g  0 . 3  p e r  c e n t  a z a d i r a c h t i n  s u p p l i e d  b v  P J  M a r g o  

P v t .  L t d .  w e r e  u s e d  f o r  t h e  e x p e r i m e n t

3 .6 .1 .2  P la n t  e x tr a c ts

P l a n t s  viz. Andrographis paniculata  a n d  Hyptis suaveolens  w e r e  

c o l l e c t e d  f r o m  I n s t r u c t i o n a l  F a r m .  V e l l a y a n i .  T h e  f r e s h  p l a n t s  w e r e  

w e i g h e d  t o  2 0  g  l o t s .  T h e  w e i g h e d  s a m p l e s  w e r e  c h o p p e d  a n d  f i n e l y  

g r o u n d  i n  a  g r i n d e r .  T h e y  w e r e  t h e n  e x t r a c t e d  w i t h  5 0  m l  w a t e r .  T h e  

e x t r a c t  w a s  t h e n  f i l t e r e d  t w i c e  u s i n g  a  f i n e  m u s l i n  c l o t h  a n d  t r a n s f e r r e d  to  

a  v o l u m e t r i c  f l a s k  a n d  m a d e  u p t o  1 0 0  m l .  T h u s  a  2 0  p e r  c e n t  s t o c k  

s o l u t i o n  w a s  o b t a i n e d .  T h e n  d i l u t e d  t o  r e q u i r e d  c o n c e n t r a t i o n s .

3 .6 .1 .3  D im e th o a te  0 .0 5  p e r  c e n t

T h e  c o m m e r c i a l  f o r m u l a t i o n  R o g e r  3 0  E C  m a n u f a c t u r e d  b y  I S A  

G R O A S I A ,  G u j a r a t  w a s  u s e d  f o r  t h e  s t u d y .  1 . 6 m l  o f  t h e  i n s e c t i c i d e  w a s  

d i s s o l v e d  i n  o n e  l i t r e  o f  w a t e r  t o  g e t  0 . 0 5  p e r  c e n t  s p r a y  f l u i d .

3.6.2 Application of Spray Fluid

B o t a n i c a l s  w e r e  a p p l i e d  u s i n g  a  h a n d  s p r a y e r .  T h e  s p r a y  f l u i d  

w a s  d i r e c t e d  t o  t h e  v e n t r a l  s u r f a c e  o f  l e a v e s .  S p r a y i n g  w a s  d o n e  d u r i n g  

e a r l y  h o u r s  o f  t h e  d a y  a n d  n e c e s s a r y  c a t e  w a s  t a k e n  t o  p r e v e n t  d r i f t  o f  

s p r a y  f l u i d  r e a c h i n g  t h e  a d j a c e n t  a r e a s .

3.6.3 Observations

T h e  p o p u l a t i o n  o f . !  dispersus  o n  t o p  m i d d l e  a n d  b o t t o m  l e a v e s  

o f  t h e  p l a n t  w e r e  r e c o r d e d .  O n  e a c h  l e a f ,  n u m b e r  o f  e g g  s p i r a l s ,  n j m p h s



a n d  a d u l t s  w e r e  c o u n t e d .  T h e  p o p u l a t i o n  o f  A. dispersus  w a s  r e c o r d e d  a s  

p r e  t r e a t m e n t  c o u n t  f o l l o w e d  b y  p o s t  t r e a t m e n t  c o u n t s  a t  o n e ,  t w o ,  t h r e e  

a n d  f o u r  d a y s  a f t e r  e a c h  s p r a y i n g .  T h r e e  s p r a y s  w e r e  g i v e n  a t  4 5 .  6 0  a n d  

7 5  d a y s  a f t e r  t r a n s p l a n t i n g .  I n  e g g  s t a g e  o n l y  e g g  s p i r a l s  w e r e  c o u n t e d  

b e f o r e  a n d  a f t e r  s p r a y i n g .

A f t e r  s p r a y i n g ,  t h e  e g g  m o r t a l i t y  w a s  a s c e r t a i n e d  b a s e d  o n  t h e  

c o l o u r  c h a n g e  f r o m  t a n  y e l l o w  t o  l i g h t  b r o w n .  N y m p h a l  m o r t a l i t y  w a s  a l s o  

r e c o r d e d .  H e a l t h y  n y m p h s  w e r e  w h i t e  w i t h  w a x y  f l o c c u l e n t  m a t e r i a l  a n d  

t h e  d e a d  o n e  i s  b r o w n  i n  c o l o u r .  N u m b e r  o f  l i v e  a d u l t s  w e r e  r e c o r d e d  

d i r e c t l y .

A t  h a r v e s t ,  t h e  y i e l d  w a s  r e c o r d e d  t r e a t m e n t  w i s e  i n  a l l  

r e p l i c a t i o n s  t o  o b s e r v e  t h e  o v e r  a l l  e f f e c t  o f  t h e  t r e a t m e n t s .

3 . 7  S T A T I S T I C A L  A N A L Y S I S

P e r c e n t a g e  r e d u c t i o n  i n  p o p u l a t i o n  w a s  w o r k e d  o u t  u s i n g  t h e  

,. , Pre treatment count -  Post treatment count
f o r m u l a ------------------------------------------------------------------------ x / 0 0 .  I t  r a n g e d  f r o m

Pretreatment count

-  2 5 . 9 6  t o  +  8 2 . 1 4 .  T h e  a n a l y s i s  o f  v a r i a n c e  f o r  c o m p l e t e l y  r a n d a m i s e d  

d e s i g n  w a s  a p p l i e d  t o  t h i s  d a t a  b y  u s i n g  t h e  s q u a r e  r o o t  t r a n s f o r m a t i o n  

a f t e r  c h a n g i n g  t h e  n e g a t i v e  p e r c e n t a g e s  t o  p o s i t i v e  v a l u e s  ( , / x  +  50  

t r a n s f o r m a t i o n ) .
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4. RESULTS

H o s t  p l a n t s  o f  A. dispersus,  i t s  b i o l o g y ,  n a t u r a l  e n e m i e s  a n d  

m a n a g e m e n t  p r a c t i c e s  a r e  p r e s e n t e d  i n  t h i s  c h a p t e r .

4 .1  H O S T  P L A N T S

H o s t  p l a n t s ,  i n t e n s i t y  o f  d a m a g e ,  a n d  s t a g e s  o f  A. dispersus  o n  

v a r i o u s  h o s t s  a r e  p r e s e n t e d  i n  T a b l e  3.

A. dispersus  w a s  o b s e r v e d  t o  i n f e s t  a  w i d e  r a n g e  o f  p l a n t s  

i n c l u d i n g  v e g e t a b l e s ,  f r u i t s ,  t u b e r s ,  o i l  s e e d s ,  m e d i c i n a l  p l a n t s ,  s p i c e s ,  

t r e e s ,  o r n a m e n t a l s  a n d  w e e d s .  A  t o t a l  o f  5 0  p l a n t  s p e c i e s  w e r e  r e c o r d e d  a s  

h o s t s  o f  t h i s  i n s e c t  f r o m  I n s t r u c t i o n a l  F a r m ,  C o l l e g e  o f  A g r i c u l t u r e .  

V e l l a y a n i .  A m o n g  t h e m  15 p l a n t  s p e c i e s  r e c o r d e d  h i g h  i n f e s t a t i o n ,  17 

p l a n t  s p e c i e s  s h o w e d  m e d i u m  i n f e s t a t i o n ,  a n d  18  p l a n t  s p e c i e s  r e c o r d e d  

l o w  i n f e s t a t i o n .  O n  16  p l a n t  s p e c i e s  o n l y  e g g  s p i r a l s  w e r e  r e c o r d e d  a n d  

t h e r e  w a s  n o  f u r t h e r  d e v e l o p m e n t .

E l e v e n  n e w  h o s t s  o f  A. dispersus  w e r e  r e c o r d e d  d u r i n g  t h e  s u r v e y  

( P l a t e  I ) .  T h e y  w e r e  Averrhoea bilimbi  L ,  Capsicum chinense  J a c q . ,  

Cigna unguiculala  ( L . )  W a l p ,  Vitis vinifera  L i n n ,  Passiflara edu/is  / . . .  

Jacquemonlia vio/aceae  C h o i s y ,  Spathoglottis uurea  L i n d l c .  Ixora  

chinensis  L a m ,  Alysicurpus vagina/isiL . ) DC, Chromolacna ndorata  (1 . . )  

K i n g  a n d  R o b i n s o n  and Phaseolus  s p .

W e e d s  l i k e  Synedrella nod iflora jnd igo fera  ennaphvlla  a n d  

Mukia hracieaia  h a v e  n o  i n c i d e n c e  o f  A. dispersus  w h i c h  w e r e  s e e n  

n e a r b y  .1. dispersus  i n f e s t e d  c a s s a v a .



T a b i c  3 H o s t  p l a n t s  o f  S p i r a l l i n g  w h i t e f l y

SI .
No.

Com  moil 
name S c ien t i f ic  name F a m i ly

Stages o f  
pest 

present
intensity

1. V e g e ta b le s

1. B h i n d i Abelmoschus esculentus 
( L . )  Moench M alvaceae A l l  stages Medium

*2. B i  l im bi Averrhoea bihmbi.L. O xa lidaceae Eg g  spira l Low

J  . B it te rgourd Momordica charantia L . Cucurb itaceae Eg g  sp ira l Lo w

4. B r in ja l Solatium melongena L . So lanaceae A l l  stages Medium

5. C h i l l i Capsicum annuum. L . So lanaceae A l l  stages High

6. B i rd  pepper Capsicum frutescens L . So lanaceae A l l  stages High

*7. C h i l l i ,  hot 
c h i l l i Capsicum chinense Jacq So lanaceae  • A l l  stages High

*8. Cow pea Vigna unguiculaia (1. ) 
W alp Fabaceae A l l  stages Medium

9.
L.

C u r r y  le a f Murraya koenigi Spreng Rutaceae A l l  stages
----------------1. iLo w  ■

1
J

10 Ivygourd Coccinia cordifuha 
(V o ig h t ) L . Cucurb itaceae A l l  stages Medium

11 M oringa Moringa oleifera Lam . M oringaceae A i l  stages High

12 Night
Shade Solatium nigrum L . So lanaceae A l l  stages Medium

i

13 Tom ato Lycopersicon esculentum 
M il l So lanaceae A l l  stages High

2. F r u i t s

14 Banana Musa paradisiaca M usaceac A l l  stages High

M 3 G rap e v ine Vitts vinifera L in n V itaceae Egg spira l Lo w

16 G uava Pstdium guajava L M yrtaceae
--------- h

A l l  stages

i

Eg g  sp ira l  :

High

17 Jack Ariocarpus integrifoha 
L M oraceae I 0\\

1



4 /

18 Mango Mangifera indica. L. Anacard iaceae Egg spira l Lo w

19 M u lb e rry Monts alba. L . Moraceae A l l  stages High

20 Papaya Carica papaya. L . Car icaceae A l l  stages High

*21 Pass ion
fru it Passiflora edulis. L . Pass if lo raceae Egg spira l Low-

3 T u b e r

22 C assa va Manihot esculenta 
C rantz Euphorb iaceae A l l  stages High

4. O i lse e d

23 Coconut Cocos nucifera. L. Palmae Eg g  spira l Lo w

5. M e d ic in a l
p la n ts ,

24 C astor Ricinus communis. L Euphorb iaceae A l l  stages Medium

25 T h u la s i Ocimum sanctum. L . Lam iaceae Eg g  spira l Lo w

26 Um m am Datura metel. L. So lanaceae A l l  stages
j

Medium

6. Sp ices

27l Pepper Piper nigrum. L P iperaceae Egg spira l Lo w

7. T re e s

28 A n j i l i Artocarpus 
heterophyllus Lam . Moraceae A l l  stages M edium

29
i

E la v u Bombax ceiba L in n Bom bacaceae A l l  stages High

50 Indian
almond Tcrnunaiia catappa. L . Com bretaceae A l l  stages Medium

31
Indian
rubber
plant

Ficus elastica Roxb Moraceae Egg spira l L.ow

32 Peepal tree Ficus religiusa. L. Moraceae Eg g  spira l Lo w

le a k Tcclona grandis. L . Ve rbenaceac A l l  stages Medium

8. Ornamentals

34
l _  .

A ca ly p l ia Aculypha godseffiana Euphorb iaceae A l l  stages
.............. i

H igh 1



M asters

*35 B lu e  bell Jacquemontia violaceae 
C h o isy Convolvulaceae A l l  stages High

36 Canna Canna indica. L Cannaceae A l l  stages H igh

37 C rossand ra
Crossandra 

infundibuiiformis Nees
Acam h aceae A l l  stages M edium

*38 G round
O rch id

Spathogloitis aureu 
L in d le O rch idaceae Egg spira l Lo w

39 K t idam u lla Jasminum sambac Burm . 
A iton Oleaceae A i l  stages M edium

40 P itch im u l ia Jasminum
grandi/lorum.L. O leaceae Eg g  spira l Med iu m

41 Purp le
wreath Petrea volubilis. L . Verbenaceae Egg spira l Lo w

42 Rose Rosa sp Rosaceae E g g  spira l L o w

*43 The tt i Ixora chinensis R ub iaceae  • A l l  stages L o w

9. W eeds

* 44 -
Alysicarpus 

vaginalis ( L . )  D C
Pap i l io n aceae A l l  stages M ed ium

Chromolaena
*45

"
odorata ( L )  K in g  and 
Rob inson

Asteraceae Egg spira l Low'

46 -- Justicia sp Acanthaceae A l l  stages M edium

*47 - Phaseolus sp Fabaceae A l l  stages High

48 Nettle Tragia involucrate. L . Com bretaceae A l l  stages M edium

49 Rangoon
C reepe r Quisqua/is indica. L Com bretaceae A l l

Stages L o w
i

V e l la
50 Kurun  

th oft i
Sida acuta Bu rm  f . M alvaceae A l l  stages M edium

l

* N e w  r e p o r t  in  I n d i a .



Jacq u em o n tia  violaceae

Vitis v in ife ra

P haseo lu s  sp.

Vigna ungu icu la ta

Plate 1 Host plants o f  A leu ro d icu s  d ispersus  - new report



4.2. BIOLOGY

4.2.1 Egg

E g g s  w e r e  s m o o t h  s u r f a c e d ,  e l l i p t i c a l  a n d  l i g h t  y e l l o w  t o  t a n  

c o l o u r e d .  T h e y  h a d  a  s h o r t  s t a l k  f o r  a t t a c h m e n t  t o  t h e  l e a f  ( P l a t e  2 a ) .  E g g s  

u ' e r e  l a i d  o n  t h e  u n d e r  s u r f a c e  o f  l e a v e s  i n  c h a r a c t e r i s t i c  s p i r a l .  I f  

i n f e s t a t i o n  i s  v e r y  s e v e r e  s p i r a l s  w e r e  n o t i c e d  o n  t h e  u p p e r  s u r f a c e  o f  

l e a v e s  a l s o .

E g g  p e r i o d  w a s  5 . 8 0  ±  0 . 6 0  d a y s  o n  c a s s a v a ,  7 . 6 0  ±  0 . 4 9  d a y s  o n  

t o m a t o  a n d  6 . 0 0  ±  0 . 4 5  d a y s  o n  c h i l l i  ( T a b l e .  4 )

4.2.2 Nymph

T h e r e  w e r e  f o u r  d i s t i n c t  n y m p h a l  i n s t a r s .  T h e  f i r s t  i n s t a r  n y m p h  

( c r a w l e r )  w a s  w ' i t h  f u n c t i o n a l  l e g s  a n d  a n t e n n a e .  T h i s  i s  t h e  o n l y  s t a g e  

w h i c h  p o s s e s s  a c t i v e  m o v e m e n t .  D u r a t i o n  o f  c r a w l e r  o n  c a s s a v a  w a s  4 . 6 0  

±  0 . 4 8  d a y s .  O n  t o m a t o  i t  w a s  5 . 8 0  ±  0 . 4 0  a n d  i n  c h i l l i  4 . 7 0  ±  0 . 4 5  d a y s  

( T a b l e .  4 ) .

S e c o n d  i n s t a r  n y m p h  vvas o v a l  i n  s h a p e ,  w h i c h  i s  s e d e n t a r y  w i t h  

a t r o p h i e d  l e g s .  T h e  d u r a t i o n  o f  s e c o n d  i n s t a r  n y m p h  o n  c a s s a v a ,  t o m a t o  

a n d  c h i l l i  w a s  2 . 8 0  ±  0 . 4 0 ,  3 . 6 0  ±  0 . 4 8  a n d  3 . 3 0  ±  0 . 4 5  d a y s  r e s p e c t i v e l y .  

( T a b l e .  4 ) .

T h i r d  i n s t a r  n y m p h  w 'a s  o v a l  i n  s h a p e  w i t h  n u m e r o u s  g l a s s  l i k e  

w a x y  r o d s  ( p l a t e  2 b ) .  I t s  d u r a t i o n  o n  C a s s a v a ,  t o m a t o  a n d  c h i l l i  w a s  2 . 9 0  

±  0 . 3 0 .  3 . 3 0  ±  0 . 4 5  a n d  3 . 4 0  ±  0 . 4 8  d a y s  r e s p e c t i v e l y  ( T a b l e . 4 ) .

4.2.3. Pupa

T h e  q u i e s c e n t  f o u r t h  i n s t a r  n y m p h  i s  c a l l e d  p u p a .  I t  i s  e n t i r e l v  

c o v e t e d  w i t h  c o p i o u s  a m o u n t  o f  w h i t e  w a x )  m a t e r i a l  ( P l a l c 2 c ) .  I ts  

d u r a t i o n  o n  c ^ . - s a v a ,  t o m a t o  a n d  c h i l l i  w a s  5 . 2 0  r  0  4 0 ,  6 . 5 0  -r 0.04 a n d  

. 3 0  ± 0 . 4 5  d a y s  r e s p e c t i v e l y .



Table 4. Biology of A. d i s p e r s u s  on cassava, tomato and chilli

C r o p E g g  p e r i o d C r a w l e r
S e c o n d

i n s t a r
n y m p h

T h i r d
i n s t a r

n y m p h

F o u r t h
i n s t a r

n y m p h
( p u p a )

T o t a l

n y m p h a l
p e r i o d

A d u l t
l o n g e v i t y ,

F e c u n d i t y

C a s s a v a 5 . 8 0  ±  0 . 6 0 4 . 6 0  ±  0 . 4 8 2 . 8 0  ±  0 . 4 0 2 . 9 0  ±  0 . 3 0 5 . 2 0  ±  0 . 4 0

------ 1

1 5 . 5 0  ±  0 . 6 7 1 3 . 2 0  ±  2 . 4 8

" 1

3 . 7 1  ±  7 . 0 9

T o m a t o 7 . 6 0  ±  0 . 4 9 5 . 8 0  ±  0 . 4 0 3 . 6 0  ±  0 . 4 8 3 . 3 0  ±  0 . 4 5 6 . 3 0  ±  0 . 6 4 1 . 9 0  ±  0 . 7 7 1 1 . 6 0  ±  1 . 4 2 2 7 . 6 0  ±  6 . 0 6

C h i l l i 6 . 0 0  +  0 . 4 5 4 . 7 0  ±  0 . 4 5 3 . 3 0  ±  0 . 4 5 3 . 4 0  ±  0 . 4 8 5 . 3 0  ±  0 . 4 5 1 6 . 7 0  ±  0 . 9 0 1 2 . 5 0  ±  2 . 3 3 2 8 . 3 0  ±  7 . 6 3

C D 0 . 4 9 9 0 . 4 3 5 0 . 4 3 5 0 . 4 1 0 0 . 4 8 5 0 . 7 5 6 5 . 3 2 5



4.2.4 Adult

A d u l t  e m e r g e d  o u t  t h r o u g h  T  s h a p e d  e x i t  h o l e  o n  t h e  d o r s a l  s i d e  

o f  t h e  p u p a r i u m  ( P l a t e 2  d ) .  T h e y  r e s e m b l e d  t i n y  m o t h s .  T h e  w i n g s  o f  

n e w l y  e m e r g e d  a d u l t s  w e r e  c l e a r ,  l a t e r  g e t  a  c o v e r i n g  o f  w h i t e  w a x y  

p o w d e r .  T h e  e y e s  w e r e  d a r k  r e d d i s h  b r o w n  a n d  e a c h  ( b r e w i n g s  h a d  a 

c h a r a c t e r i s t i c  d a r k  s p o t .

F e m a l e  h a d  b i g g e r  a n d  b r o a d e r  a b d o m e n  a n d  a n  a c u t e  o v i p o s i t o r  

( P l a t e  3 ) .  I n  m a l e  a b d o m e n  t a p e r s  p o s t e r i o r l y  a n d  p o s s e s s  c l a s p e r s  f o r  

h o l d i n g  t h e  f e m a l e  ( P l a t e  4 ) .  A d u l t s  w e r e  a c t i v e  a t  e a r l y  m o r n i n g  h o u r s  

a n d  f l y  a r o u n d  t h e  h o s t  p l a n t s .

A d u l t  f e m a l e  l a i d  e g g s  o n  u n d e r  s u r f a c e  o f  y o u n g  l e a v e s  in 

c h a r a c t e r i s t i c  s p i r a l  m a n n e r  a n d  c o v e r e d  w i t h  w a x y  c o a t  ( P l a t e  5 )  t h e  

h a t c h e d  o u t  l a r v a  d i d  n o t  m o v e  c o n s i d e r a b l e  d i s t a n c e .  S o  i m m a t u r e  s t a g e s  

w e r e  a l w a y s  d i s t r i b u t e d  t o w a r d s  t h e  u p p e r  r e g i o n  o f  t h e  c a n o p y  a n d  o l d e r  

s t a g e s  o n  t h e  l o w e r  r e g i o n .  N a t u r a l  d i s p e r s a l  w a s  b y  f l y i n g  a d u l t s  a n d  by  

w i n d .

A d u l t  l o n g e v i t y  w a s  1 3 . 2 0  ±  2 . 4 8  d a y s  o n  c a s s a v a .  1 1 . 6 0  ±  1 . 4 2  

d a y s  o n  t o m a t o  a n d  1 2 . 5 0  +  2 . 3 3  d a y s  o n  c h i l l i  ( T a b l e  4 ) .  F e c u n d i t y  o n  

c a s s a v a ,  t o m a t o  a n d  c h i l l i  w a s  3 7 . 1 0  ±  7 . 0 9 .  2 7 . 6 0  ±  6 . 0 6  a n d  2 8 . 3 0  ±  7 . 6 7  

r e s p e c t i v e l y .

4 . 3  N A T U R E  O F  D A M A G H

4.3.1 Direct Damage

D i r e c t  d a m a g e  w a s  d u e  t o  t h e  s u c k i n g  o f  t h e  p l a n t  s a p  f r o m  

f o l i a g e  a n d  t e n d e r  p a r t s  o f  p l a n t s  b y  n y m p h s  a n d  a d u l t s .

Total developmental period on cassava, tomato and chilli was

21.30 ± 0.64, 26.60 ± 0.92 and 22.70 + 0.64 days respectively.



d. Adult c. Pupa

Plate 2 Life stages of A leu ro d icu s  d ispersus



Plate 5 Egg wax spiral



4 .3.2 Indirect Damage

I n d i r e c t  d a m a g e  w a s  d u e  t o  t h e  a c c u m u l a t i o n  o f  h o n e y  d e w  a n d  

w h i t e  w a x y  f l o c c u l e n t  m a t e r i a l s .  H o n e y  d e w  s e r v e d  a s  a  s u b s t r a t e  f o r  

s o o t y  m o u l d  d e v e l o p m e n t .  T h i s  d e c r e a s e d  t h e  p h o t o s y n t h e t i c  a c t i v i t y  a n d  

r e d u c e d  t h e  v i g o u r  o f  t h e  p l a n t .  H e a v y  i n f e s t a t i o n  o f  A. dispersus 

c o m b i n e d  w i t h  i n f e c t i o n  o f  s o o t y  m o u l d  k i l l s  t h e  p l a n t  a t  i t s  e a r l y  s t a g e .

4 . 4  S Y M P T O M S  O F  A T T A C K

H e a v y  i n f e s t a t i o n  o f  A. dispersus  a n d  s o o t y  m o u l d  r e s u l t e d  in  

u p w a r d  c u r l i n g  o f  l e a v e s  o n  c a s s a v a  ( P l a t e  6 a ) .  I n  t o m a t o  l o s s  o f  v i t a l  s a p  

r e s u l t e d  i n  t h e  r e d u c t i o n  o f  p l a n t  v i g o u r  a n d  c u r l i n g  o f  l e a f l e t s .  I n  c h i l l i  

d u e  t o  i n f e s t a t i o n  o f  A. dispersus  a n d  c o n s e q u e n t  d e v e l o p m e n t  o f  s o o t y  

m o u l d  r e s u l t e d  i n  l o s s  o f  p l a n t  v i g o u r  b e s i d e s  t h e  i e a v e s  b e c o m i n g  

d i s f i g u r e d  ( P l a t e  6 b ) .  I n  b a n a n a  h e a v y  i n f e s t a t i o n  o n  i e a v e s  r e s u l t e d  in  

c r i n k l i n g  a n d  l e a v e s  b e c a m e  b r i t t l e  d u e  t o  s a p  l o s s -  ( P l a t e  6 c ) .  D u r i n g  

h e a v y  i n f e s t a t i o n  s y m p t o m s  w e r e  n o t i c e d  o n  f i n g e r s  a l s o  ( P l a t e  6 d ) .

4 . 5  N A T U R A L  E N E M I E S  A S S O C I A T E D  W I T H  A. DISPERSUS

S u r v e y  c a r r i e d  o u t  t o  r e c o r d  t h e  o c c u r r e n c e  o f  n a t u r a l  e n e m i e s  

o f  A. dispersus  r e v e a l e d  t h e  a s s o c i a t i o n  o f  s e v e r a l  s p e c i e s  o f  p r e d a t o r s  viz 

n i t i d u l i d ,  c o c c i n e l l i d s ,  s y r p h i d  a n d  s p i d e r s .

A  s y r p h i d  l a r v a  w a s  f o u n d  f e e d i n g  o i l  t h e  n y m p h s  o f  A. 

dispersus  a n d  w a s  i d e n t i f i e d  a s  Al/ograpta javana  ( W i e d e m a n ) .  I t  w a s  

a b o u t  o n e  c m  s i z e ,  b l u i s h  b l a c k  w i t h  l i g h t  y e l l o w  b a n d s  o n  i t s  a b d o m e n  

( P l a t e  7 a ) .  T h e r e  w e r e  t h r e e  l a r v a l  i n s t a r s  ( P l a t e  7 b )  a n d  c o m p l e t e d  i t s  l i f e  

c y c l e  i n  1 6  t o  17  d a y s  o n  n y m p h s  o f  A. dispersus. P u p a  w a s  i n i t i a l l v  

g r e e n  in  c o l o u r ,  a n d  l a t e r  c h a n g e d  t o  b l a c k ,  p u p a l  p e r i o d  w a s  7 d a y s  ( P l a t e  

7 c ) .

Axinoscymnus puttarudriahi.  K a p u r  a n d  M u n s l i i  a  c o c c i n e l l i d  

p r e d a t o r  w a s  f o u n d  a s s o c i a t e d  w i t h  A. dispersus  e v e n  w h e n  t h e



b. Chilli

c. Banana leaf d. Finger

Plate 6 Infestation of Aleurodicus dispersus on Cassava, Chilli and Banana



a. Adult

b. Larva

c.Pupa

Plate 7 Life stages of Syrphid predator on AUograpta javana



Adult Larva

Plate 8 Coccinellid predator Axinoscymnusputtarudriahi

Plate 9 Spider predators of Aleurodicus dispersus
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p o p u l a t i o n  o f  A. d isp e rsu s  is v e r y  l o w  i n  t h e  f i e l d .  T h i s  c o c c i n e l l i d  

p r e d a t o r  f e e d  m a i n l y  o n  e g g s  o f  A. d isp e r su s  ( P l a t e  8 ) .

C yh o c e p h a lu s  in d ic u s  T i a n  a n d  R a m a n i ,  a  v o r a c i o u s  f e e d e r  o f  

e g g s  a n d  n y m p h s  o i  A. d isp e r su s  w a s  a l s o  c o l l e c t e d  f r o m  t h e  f i e l d  d u r i n g  

s u r v e y .  I t  w a s  a b u n d a n t  w h e n  t h e  p o p u l a t i o n  o f  A. d is p e r s u s  r e a c h e d  p e a k  

i n  D e c e m b e r  -  J a n u a r y .  T w o  s p e c i e s  o f  s p i d e r s  w e r e  a l s o  f o u n d  p r e y i n g  

o n  e g g s  a n d  n y m p h s  o f  A. d isp e rsu s .

4 . 6  M A N A G E M E N T  O F  A. D IS P E R S U S  U S I N G  B O T A N I C A L S

4.6.1 Effect of  Botanicals on Egg spirals of  A . d is p e r s u s  at 45 Days 

after Transplanting

P e r c e n t a g e  c h a n g e  o f  e g g  s p i r a l s  w e r e  r e c o r d e d ,  o n e ,  t w o ,  t h r e e  a n d  

f o u r  d a y s  a f t e r  t r e a t m e n t  ( T a b l e  5 ) .  T h e  r e s u l t s  r e v e a l e d  t h a t  a m o n g  t h e  

f o r m u l a t e d  b o t a n i c a l s  N e e m a z a l  4 m l  T 1 w a s  s u p e r i o r  t o  a l l  o t h e r  

t r e a t m e n t s .  O n e  d a y  a f t e r  t r e a t m e n t  N e e m a z a l  4 m !  I ' 1 r e c o r d e d  1 5 . 3 3  p e r  

c e n t  e g g  s p i r a l  r e d u c t i o n  a n d  r e a c h e d  u p t o  2 6 . 4 1  p e r  c e n t  o n  f o u r t h  d a y  

a f t e r  t r e a t m e n t .

E c o n e e m  4 m !  F 1 r e c o r d e d  t h e  e g g  s p i r a l  r e d u c t i o n  o f  7 . 9 8  p e r  c e n t  

o n  o n e  d a y  a f t e r  t r e a t m e n t .  It  i s  i n c r e a s e d  t o  1 3 . 1 7  p e r  c e n t  o n  s e c o n d  d a y  

a n d  r e a c h e d  m a x i m u m  ( 1 7 . 6 6  p e r  c e n t )  o n  f o u r t h  d a y .  It  w a s  o n  p a r  w i t h  

N e e m a z a l  4 m l  F 1

A q u e o u s  e x t r a c t  o f  A. p a n ic u la ta  a n d  H. s u a v e o le n s  r e s u l t e d  in 

n e g l i g i b l e  e g g  s p i r a l  r e d u c t i o n  o n l y .  O n e  d a y  a f t e r  t r e a t m e n t .  

A. p a n ic u la ta  5 p e r  c e n t  a n d  H. su a v e o le n s  1 0  p e r  c e n t  e x t r a c t s  h a d  n o  

e f f e c t  o n  e g g  s p i r a l s .  A. p a n ic u la ta  10  p e r  c e n t  a n d  U. s u a v e o le n s  5 p e r  

c e n t  r e c o r d e d  1 . 7 5  p e r  c e n t  a n d  1.3 p e r  c e n t  e g g  s p i r a l  r e d u c t i o n  

r e s p e c t i v e l y .

A m o n g  t h e  p l a n t  e x t r a c t s  A p a n ic u la ta  10 p e r  c e n t  r e c o r d e d  a 

m a x i m u m  o f  3 . 5  p e r  c e n t  r e d u c t i o n  o f  e g g  s p i r a l  t w o  d a v s  a f t e r  t r e a t m e n t



Table 5. Effect of botanicals on the development of egg spirals of
spiralling whitefly at 45 days after transplanting

Treatment
Percentage reduction

1 D A T 2 D A T 3 D A T 4 D A T

Neemazal (1 %  Azadirachtin) 2 ml I 1 6.58
(7 .52 )

9.82
(7 .73 )

12.57
(7 .91 )

1 1.44 
(7 .84 )

Neemazal (1 %  Azadirachtin) 4 ml 1 ' 15.33
(8 .08 )

24.23
(8 .62 )

26.41
(8 .74 )

26.41
(8 .74)

Econeem (0 .3 %  Azadirachtin) 2 ml 1''
2.17

(7 .22 )
8.08

(7 .62 )
9.75

(7 .73 )
1 1.35 

(7 .83)

Econeem (0 .3 %  Azadirachtin)4 ml 1'' 7.98
(7 .61 )

13.17
(7 .95 )

13.17
(7 .95 )

17.66
(8-23)

Andrographis paniculate 5 %
0.00

(7 .07 )
-5.21

(6 .69 )
-6.48
(6 .60 )

-8.34
(6 .46 )

Andrographis paniculate 10 % 1.75
(7-19)

3.54
(7 .32 )

-5.36
(6 .68 )

-0.73
(7 .02 )

Hypiis suaveolens 5 %
1.30

(7 .16 )
1.30-

(7 .16 )
-4.10
(6 .78 )

-4 10 : 
(6 .78 )

Hypas suavcolens 10%
0.00

(7 .07)
-1.90
(6 .93 )

4.02
(6 .78 )

-4.02
(6 .78 )

Dimethoate (0 .05 % ) 33.78
(9 .15)

41.13
(9 .55 )

45.27
(9 .76 )

45.27
(9 .76 )

Water spray 0.00
(7 .07 )

-4.85
(6 .72 )

-7.38
(6 .53 )

-8.95
(6-41)

Untreated control -14.00
(6 .00 )

-15.56
(5 .87 )

-16.34
(5 .80 )

-1781 . 
(5 .67 )

C D  (0 .05 ) 0.520 0.631 0 .62 ! 0.550

Figures in parenthesis denotes Vx + 50 transformed values

DAT -  Days after treatment



P r e s e n c e  o f  n e w  s p i r a l s  w a s  n o t i c e d  o n  a l l  t h e  p l a n t s  t r e a t e d  w i t h  

p l a n t  e x t r a c t s  o n  t h i r d  d a y  o n w a r d s .  B u t  t h e  p o p u l a t i o n  c o u n t  w a s  

s i g n i f i c a n t l y  l o w  w h e n  c o m p a r e d  t o  c o n t r o l .

D i m e t h o a t e  0 . 0 5  p e r  c e n t  r e c o r d e d  4 5 . 2 7  p e r  c e n t  e g g  s p i r a l  

r e d u c t i o n .  W h e n  c o m p a r e d  t o  t h e  c h e m i c a l  t r e a t m e n t .  N e e m a z a l  4 m l  ]'* 

r e s u l t e d  m o d e r a t e  e f f e c t  o n  e g g  s p i r a l s .

4.6.2 Effect of  Botanicals on Nymphs of  A . d is p e r s u s  at 45 Days after 

Transplanting

, A m o n g  t h e  b o t a n i c a l s ,  N e e m a z a l  4 m !  I ' 1 r e c o r d e d  h i g h e s t

p o p u l a t i o n  r e d u c t i o n  o f  n y m p h s  ( T a b l e  6 ) .  O n e  d a y  a f t e r  t r e a t m e n t  

p e r c e n t a g e  r e d u c t i o n  w a s  2 2 . 9 4 .  A f t e r  t h a t  t h e r e  w a s  a  s t e a d y  i n c r e a s e  in 

m o r t a l i t y  u p t o  t h i r d  d a y  a n d  r e a c h e d  u p t o  3 4 . 4 0  p e r  c e n t .  S e c o n d  b e s t  

t r e a t m e n t  w a s  N e e m a z a l  2 m l  1‘1, P e r c e n t a g e  p o p u l a t i o n  r e d u c t i o n  w a s  

1 1 . 4 2  o n e  d a y  a f t e r  t r e a t m e n t  a n d  r e a c h e d  u p t o  2 4 . 7 2  f o u r  d a y s  a f t e r  

t r e a t m e n t .  T h e  t r e a t m e n t  e f f e c t s  o f  N e e m a z a l  2 m !  r ' E c o n e e m  4 m l  l ' 1 a n d  

E c o n e e m  2 m l  l ’ 1 w e r e  s t a t i s t i c a l l y  o n  p a r  w i t h  p e r c e n t a g e  m o r t a l i t y  o f  

2 4 . 7 2 ,  1 8 . 2 4  a n d  1 7 . 7 9  r e s p e c t i v e l y .

E f f e c t  o f  A.paniculaia  5 p e r  c e n t  a n d  1 0  p e r  c e n t  e x t r a c t s  a n d  / / .  

suaveo/ens  5  p e r  c e n t  a n d  1 0  p e r  c e n t  e x t r a c t s  w e r e  s t a t i s t i c a l l y  o n  p a r  o n  

a l l  t h e  f o u r  d a y s  o f  o b s e r v a t i o n s .  C r u d e  e x t r a c t s  o f  H. suaveolens  5 p e r  

c e n t  a n d  1 0  p e r  c e n t  r e c o r d e d  m a x i m u m  p o p u l a t i o n  r e d u c t i o n  o f  n y m p h s  

( 5 . 9 9  a n d  6 . 0 9 )  o n e  d a y  a f t e r  t r e a t m e n t .  P e r c e n t a g e  r e d u c t i o n  o f  n y m p h s  

w a s  7 . 7 0  a n d  8 . 5 5  i n  p l a n t s  t r e a t e d  w i t h  A.paniculaia  5 p e r  c e n t  a n d  10 

p e r  c e n t  r e s p e c t i v e l y  a t  2  d a y s  a f t e r  t r e a t m e n t .  T h e r e  a f t e r  t h e  r e d u c t i o n  

p e r c e n t a g e  s h o w e d  a  d e c r e a s i n g  t r e n d .

D i m e t h o a t e  0 . 0 5  p e r  c e n t  p r o d u c e d  6 0 . 7 8  p e r  c e n t  r e d u c t i o n  o f  

t u m p h s  o n  f o u r t h  d a y  a f t e r  t r e a t m e n t .

there alter there was an increase in the number of spirals on the treated
leaves.



Table 6. Effect of botanicals on nymphs of spiralling whiiefly at 45 days
after transplanting

Treatment
Percentage redaction

1 D A T 2 D A T 3 D A T 4 D A T

Neemaza! (1 %  Azadirachtin) 2 ml 1''
11.42

(7 .84 )
20 .79
(8 .42)

23.28
(8 .56)

24.72 
(8 64)

Neemazal (1 %  Azadirachtin) 4 ml 1''
22.94
(8 .54 )

32.03
(9 .06 )

34.40
(9 .19)

34.40
(9 .19)

Econeem (0 .3 %  Azadirachtin) 2 ml I ' 1
9.95

(7 .74)
17.79

(8 .23 )
17.79
(8 .23)

17.79
(8 .23 )

Econeem (0 .3 %  Azadirachtin)4 ml 1''
10.06

(7 .75 )
18.18

(8 .26 )
19.65

(8-35)
18.24

(8 .26)

Andrographis paniculata 5 %
6.79

(7 .54 )
7.70

(7 .60 )
5.61

(7 .46)
0.99

(7 .14)

Andrographis paniculata 1 0 %
8.55

(7 .65)
8.55

(7 .65 )
3.77

(7 .33 )
3.77

(7 .33)

Hyptis suaveolens 5 %
5.99

(7 .48)
5.99

(7 .48 )
1.63

(7 .19)
1.63

(7 .19)

Hyptis suaveolens 10 %
6.09

(7 .49 )
6.09

(7 .49 )
2.09

(7 .22)
2.09

(7 .22)

Diinethoatc (0 .05 % ) 42.93
(9 .64 )

53.69
(10 .18 )

59.06
(10 .44)

60 78 
(10 .53)

W ater spray
3.49

(7 .31)
-3.68
(6 .81 )

-7.17
(6 .55 )

-12.30
(6 .i4 )  ; 1

Untreated control
-9.87
(6 .34)

-11.42
(6 .21 )

-13.58
(6 .04)

-1? 12
(5 .9 U  ;

C D  (0 .05 ) ; 0.414 0.417 0 479 0 546 !

F i g u r e s  in  p a r e n t h e s i s  d e n o t e s J x  + 50 transformed values

DAT -- Days after treatment
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T h e  r e s u l t s  a r e  p r e s e n t e d  i n  T a b l e .  7

I n  a l l  t h e  t r e a t m e n t s ,  r e d u c t i o n  i n  t h e  n u m b e r  o f  a d u l t s  w a s  n o t i c e d  

o n e  d a y  a f t e r  t r e a t m e n t .  T h e n  t h e r e  w a s  g r a d u a l  i n c r e a s e  i n  a d u l t  

p o p u l a t i o n  o n  a l l  t r e a t e d  p l a n t s .  A m o n g  b o t a n i c a l s  m a x i m u m  r e d u c t i o n  o f  

a d u l t s  w a s  r e c o r d e d  o n  N e e m a z a l  4 m l  T 1 t r e a t e d  p l a n t s  ( 5 4 . 5 1  p e r c e n t a g e )  

w h i c h  w a s  s i g n i f i c a n t l y  s u p e r i o r  t o  o t h e r  b o t a n i c a l s .

T h e  t r e a t m e n t  s e c o n d  i n  r a n k  w a s  E c o n e e m  4 m l  l ' 1 t h a t  p r o d u c e d  a  

r e d u c t i o n  o f  3 5 . 8 5  p e r  c e n t .  T h i s  w a s  f o l l o w e d  b y  N e e m a z a l  2 m l  V' 

( 3 0 . 6 8  p e r  c e n t )  a n d  E c o n e e m  2 m l  l ' 1 ( 2 3 . 8 0  p e r  c e n t )

I n  p l a n t s  t r e a t e d  w i t h  a q u e o u s  e x t r a c t s  o f  A. paniculaia  5 p e r  c e n t  

a n d  10  p e r  c e n t  a n d  H. suaveo/ens  5  p e r  c e n t  a n d  1 0  p e r  c e n t ,  r e d u c t i o n  o f  

a d u l t  n u m b e r s  w e r e  s i g n i f i c a n t l y  l o w  w h e n  c o m p a r e d  t o  N e e m a z a l  2 m !  I ' 1 

a n d  4  m l  l ' 1 a n d  E c o n e e m  2 m l  I ’ 1 a n d  4 m l  T 1 t r e a t e d  p l a n t s .  F r o m  s e c o n d  

d a y  o n w a r d s  t h e r e  w a s  a n  i n c r e a s e  i n  a d u l t  p o p u l a t i o n  o n  p l a n t s  t r e a t e d  

w i t h  a q u e o u s  e x t r a c t s .

P l a n t s  t r e a t e d  w i t h  D i m e t h o a t e  0 . 0 5  p e r  c e n t  r e c o r d e d  8 0 . 1 3  p e r  

c e n t  r e d u c t i o n  i n  a d u l t  p o p u l a t i o n  o n  f i r s t  a n d  s e c o n d  d a y  a f t e r  t r e a t m e n t .

4.6.4. Effect o f  Botanical on Egg spiral of  A. dispersus  at 60 Days after

Transplanting

T h e  r e s u l t s  a r e  p r e s e n t e d  i n  T a b l e  8.

A m o n g  t h e  b o t a n i c a l s  t e s t e d ,  N e e m a z a l  4 m l  I ’1 c a u s e d  m a x i m u m  

r e d u c t i o n  o f  e g g  s p i r a l s  ( 2 9 . 7 4  p e r  c e n t )  t h r e e  d a y s  a f t e r  s p r a y i n g  a n d  w a s  

s i g n i f i c a n t l y  s u p e r i o r  t o  o t h e r  b o t a n i c a l s .  T h e  s e c o n d  in  e f f i c a c y  w a s  

H c o n e e m  a  m l  I ! t h a t  c a u s e d  1 4 . 2 0  p e r  c e n t  e g g  s p i r a l  r e d u c t i o n .

4.6.3 Effect  of  Botanicals on Adul ts  of  A. dispersus at 45 days af te r

t r a n s p l a n t in g



Table 7. Effect of botanicals on adults of spiralling whitcfly at 45 days
after transplanting

Treatment
Percentage reduction

1 D A T 2 D A T 3 D A T 4 D A T

Neemazal (1 %  Azadirachtin ) 2 ml I ' 1 30.68
(8 .98 )

25.04
(8 .66)

[9.56
(8 .34)

15.45
(8 .09)

Neemazal (1 %  Azadirachtin ) 4 ml 1'' 54.51
(10 .22)

47.88
(9 .89)

30 83 
(8 .99)

30.83
(8 .99)

Econeem (0 .3 %  Azadirachtin ) 2 ml I ' 1
23.80
(8 .59)

21.27
(8 .44)

17.91
(8 .24 )

11.25 
(7 .83)

Econeem (0 .3 %  Azadirachtin)4 ml 1'' 35.85
(9 .27)

31.56
(9 .03 )

24.06
(8 .61)

13 70 
' (7 98)

Ancirographis panicidata 5 %
6.27

(7 .50)
-5.44
(6 .68 )

-8.39
(6 .45)

-15 I 1 
(5 .91)

Andrographis panicidata 10 % 7.08
(7 .56 )

2.70

(7 .26 )
-7.96
(6 .48 )

-11.13
(6 .24 )

Hypiis suaveolens 5 %
6.41

(7 .51 )
-7.51
(6 .52)

-11.67 
(6 .19)

-11.67 
(6 .19)

Hyplis suaveolens 10 % 9.62
(7 .72 )

1.21
(7 .16)

-2.63
(6 .88 )

-2.63
(6 .88)

Dimethoate (0 .05 % ) 80.13
(11 .41)

80.13
(11 .41)

70.19
(10 .96)

64.82
(10.72)

W ater spray 4.07
(7 .35)

-10.32
(6 .30 )

-15.94
(5 .84)

-11.53
(6 .20)

Untreated control
-9.08
(6  40)

-13.48
(6 .04)

-20 21
(5 .46)

-22.61
(5 .23)

C D  (0 .05 ) 0.777 0.901 0.688 : 1.253

Figures in parenthesis denotes yjx + 50 transformed values

DAT -  Days after treatment



5 3

T a b l e  8.  E f f e c t  o f  b o t a n i c a l s  o n  e g g  s p i r a l s  o f  s p i r a l l i n g  w h i t e f l y  a t  6 0  
d a y s  a f t e r  t r a n s p l a n t i n g

Treatment
Percentage reduction

1 D A T 2 D A T 3 D A T 4 D A T

Neemazal (1 %  Azadirachtin) 2 ml l ' 1
5.45

(7 .45)
10.37

(7 .77)
8.70

(7 .66 )
5.87

(7 .48 )

Neemazal (1 %  Azadirachtin) 4 m i l ''
17.26

(8 .20 )
25.47
(8 .69)

29 T4
(8 .93 )

27.58
(S .S1 )

Econeem (0 .3 %  Azadirachtin) 2 ml 1
0.00

(7 .07)
4.94

(7 .41)
4.94

(7 .41 )
2.94

(7 .28)

Econeem (0 .3 %  Azadirachtin)4 ml 1
0.00

(7 .07 )
9.88

(7 .74 )
14.26

(8 .02 )
15.99

(8 .12 )

Andrographispaniculata 5 %
0.00

(7 .07)
-3.98
(6 .78)

-8.09
(6 .47 )

-9.78
(6 .34 )

Andrographts pamculaia 10%
0.00

(7 .07 )
-3.77
(6 .80)

-6.75
(6 .58 )

-6.75
(6 .58 )

Hyp!is suaveolcns 5 %
0.00

(7 .07)
-2.04
(6 .93 )

-9.90
(6 .33 )

-9.90
(6 .33 )

Hyptis suaveolens 10 %
0.00

(7 .07 )
-3.46
(6 .82)

-6.77
(6 .58 )

-6.77
(6 .58 )

Dimethoate (0 .05 %)
37.77
(9 .37)

49.28
(9 .96)

46 .88
(9 .84 )

43 .85)
(9 .69

Water spray
0.00

(7 .07 )
-6.68
(6 .58)

-1 1.07 
(6 .24 )

-12.40
(6 .13 )

Untreated control
-10.89
(6 .25 )

-22.01
(5 .29)

-22.01
(5 .29 )

-23.36) 
(5 16

C D  (0 .05 ) 1.519 0.66 0.706 0.759

F i g u r e s  i n  p a r e n t h e s i s  d e n o t e s  V x  +  5 0  t r a n s f o r m e d  v a l u e s  

D A ' I  -  D a y s  a f t e r  t r e a t m e n t



E c o r t e e m  4  m l  l ' 1 r e c o r d e d  1 5 . 9 9  p e r  c e n t  r e d u c t i o n  o f  e g g  s p i r a l s  

f o u r  d a y s  a f t e r  t r e a t m e n t .  N e e m a z a l  2  m l  l ' 1 r e c o r d e d  m a x i m u m  e g g  s p i r a l  

r e d u c t i o n  t w o  d a y s  a f t e r  t r e a t m e n t  w h i c h  w a s  o n  p a r  w i t h  E c o n e e m  4 m l  I ' 1 

( 9 . 8 8  p e r  c e n t )  a n d  E c o n e e m  2 m l  I’ 1 ( 4 . 9 4  p e r  c e n t ) .  A m o n g  t h e  

f o r m u l a t e d  p r o d u c t s  m o r t a l i t y  o f  e g g  s p i r a l s  w a s  l e a s t  i n  E c o n e e m  2  m l  l ' 1 

( 4 . 9 4  p e r  c e n t ) .

N o  e g g  s p i r a l  r e d u c t i o n  w a s  r e c o r d e d  o n  p l a n t s  t r e a t e d  w i t h  

a q u e o u s  e x t r a c t s  o f  A. paniculata  o r  H. suaveolens  b o t h  a t  5 a n d  1 0  p e r  

c e n t .  I n c r e a s e  o f  e g g  s p i r a l s  n o t i c e d  o n  a q u e o u s  e x t r a c t  t r e a t e d  p l a n t s  o n  

s e c o n d  d a y  o n w a r d s .  B u t  i t  w a s  s i g n i f i c a n t l y  l o w  w h e n  c o m p a r e d  to  

c o n t r o l .

' D i m e t h o a t e  0 . 0 5  p e r  c e n t  r e c o r d e d  a  m a x i m u m  o f  4 9 . 2 8  p e r  c e n t  

e g g  s p i r a l  r e d u c t i o n  t w o  d a y s  a f t e r  t r e a t m e n t .  P l a n t s  s p r a y e d  w i t h  w a t e r ,  

n o  r e d u c t i o n  o f  e g g  s p i r a l s  w a s  n o t i c e d  a n d  n e w  s p i r a l s  a p p e a r e d  t w o  d a y s  

a f t e r  t r e a t m e n t

4.6.5. Effect o f  Botanicals on Nymphs of  A . d is p e r s u s  at 60 Days after

Transplanting

T h e  r e s u l t s  a r e  p r e s e n t e d  o n  T a b l e  9,

A m o n g  t h e  b o t a n i c a l s  N e e m a z a l  4 m l  l ' 1 r e c o r d e d  4 1 . 1 0  p e r  c e n t  

n y m p h a i  r e d u c t i o n  t h r e e  d a y s  a f t e r  t r e a t m e n t .  T h i s  w a s  f o l l o w e d  b y  

E c o n e e m  4 m ]  T 1 ( 2 1 . 2 7  p e r  c e n t )  a n d  N e e m a z a l  2 m l  I ’1 ( 1 9 . 5 9  p e r  c e n t ) .  

E f f e c t  o f  E c o n e e m  4 m l  T '  ( 2 1 . 2 7  p e r  c e n t )  a n d  N e e m a z a l  2 m  1 l ' 1 ( 1 9 . 5 9  

p e r  c e n t )  w a s  o n  p a r  o n  t h r e e  d a y s  a f t e r  t r e a t m e n t s .

E c o n e e m  2 m l  1° r e c o r d e d  a  m a x i m u m  m o r t a l i t y  o f  1 4 . 7 6  p e r  c e n t  

t w o  d a y s  a f t e r  t r e a t m e n t  w h i c h  w a s  o n  p a r  w i t h  N e e m a z a l  2 n t l  I ' 1 ( I X  78  

p e r  c e n t )  a n d  E c o n e e m  4 m l  l ' 1 ( 1 9 . 8 6  p e r  c e n t )

E f f e c t  o f  a q u e o u s  e x t r a c t  o f  A. puniculaia  5 p e r  c e n t  a n d  10  p e r  

c e n t  a n d  / /  suaveolens  5 p e r  c e n t  a n d  10 p e r  c e n t  w a s  s i g n i f i c a n t l y  low  

w h e n  c o m p a r e d  t o  f o r m u l a t e d  p r o d u c t s  viz. N e e m a z a l  a n d  E c o n e e m .



Table 9. Effect of botanicals on nymphs of spiralling whilefly at 60 days
after transplanting

Treatment
Percentage reduction

1 D A T 2 D A T 3 D A T 4 D A T

Neemazal (1%  Azadirachtin) 2 ml I ' 1 17.73
(8 .23 )

18.78
(8 .29)

19.59
(8 .34 )

20.50
(8 .40 )

Neemazal (1%  Azadirachtin) 4 ml I ' 1 34.22
(9 .18 )

36.46
(9 .30)

41.10
(9 .55 )

40 41
(9 .51)

Econeem (0 .3 %  Azadirachtin) 2 ml 1
14.00

(8 .00 )
14.76

(8 .05)
1 1.97 

(7 .87)
13 28

(7  96)

Econeem (0 .3 %  Azadirachtin)4 ml 1''
17.58
(8 .22 )

19.86
(8 .36 )

21 .27
(8 .44 )

16.98
(8 .18 )

Andrographis paniculate* 5 %
4.43

(7 .38 )
-0.77
(7 .02 )

-3.98
(6 .78 )

-6.15
(6 .62 )

Andrugraphis paniculata 10 % 6.20
(7 .50 )

-1.80
(6 .94 )

-4.38
(6 .75 )

-8.12
(6 .47)

Hyptis suaveolens 5 %
5.66

(7 .46 )
-5.42
(6 .68)

-7.80
(6 .50 )

-12.28
(6 .14)

Hyptis suaveolens 10 %
8.78

(7 .67 )
1.02

(7 .14 )
-8.53
(6 .44 )

-8.53
(6 .44)

Dimethoate (0 .05 % )
49.42
(9 .97 )

64.88
(10 .72 )

66 .10
(10 .78 )

67.77
(10 .85)

Water spray 3.03
(7 .28 )

-6.11
(6 .63 )

-11 69
(6 .19 )

-14 46
(5 96)

Untreated control -4.37
(6 .76 )

-13.34
(6 .06 )

-16.48
(5 .79 )

-20.25
(5 .45 )

C D  (0 .05 ) 0.432 0.460 0.493 0.508

F i g u r e s  i n  p a r e n t h e s i s  d e n o t e s  7 x  +  5 0  t r a n s f o r m e d  v a l u e s  

D A T  -  D a y s  a f t e r  t r e a t m e n t



A. panicula ta  5  p e r  c e n t  a n d  10  p e r  c e n t  r e c o r d e d  o n l y  4 . 4 3  p e r  c e n t  a n d  

6 . 2 0  p e r  c e n t  n y m p h a l  m o r t a l i t y  o n e  d a y  a f t e r  t r e a t m e n t .  H. suaveolens  5 

p e r  c e n t  a n d  1 0  p e r  c e n t  r e c o r d e d  5 . 6 6  p e r  c e n t  a n d  8 . 7 8  p e r  c e n t  n y m p h a l  

r e d u c t i o n  r e s p e c t i v e l y  o n e  d a y  a f t e r  t r e a t m e n t .

S e c o n d  d a y  o n w a r d s  n y m p h a l  p o p u l a t i o n  i n c r e a s e d  o n  a q u e o u s  

e x t r a c t  t r e a t e d  p l a n t s .  D i m e t h o a t e  0 . 0 5  p e r  c e n t  r e c o r d e d  6 7 . 7 7  p e r  c e n t  

r e d u c t i o n  o f  n y m p h s  o n  f o u r t h  d a y  a f t e r  t r e a t m e n t  w h i c h  w a s  s i g n i f i c a n t l y  

s u p e r i o r  t o  a l l  o t h e r  t r e a t m e n t s .

4.6.6. Effect o f  Botanicals on adults o f  A . d is p e r s u s  at 60 Days after

Transplanting

T h e  e f f e c t  o f  b o t a n i c a l s  a g a i n s t  a d u l t s  o f  A. dispersus  a t  6 0  d a y s  

a f t e r  t r a n s p l a n t i n g  o f  T o m a t o  a r e  p r e s e n t e d  i n  T a b l e .  10 .

A m o n g  b o t a n i c a l s  N e e m a z a l  4 m l  l ' 1 r e c o r d e d  5 3 . 4 7  p e r  c e n t  

r e d u c t i o n  o f  a d u l t s  o n e  d a y  a f t e r  t r e a t m e n t  w h i c h  i s  s i g n i f i c a n t l y  s u p e r i o r  

t o  a l l  o t h e r  b o t a n i c a l  t r e a t m e n t s .  S e c o n d  b e s t  t r e a t m e n t  a m o n g  b o t a n i c a l s  

w a s  N e e m a z a l  2 m l  l ' 1 w h i c h  r e c o r d e d  3 0 . 6 8  p e r  c e n t  r e d u c t i o n  o f  a d u l t s .  

T h i s  i s  s t a t i s t i c a l l y  o n  p a r  w i t h  b o t h  E c o n e e m  4 m l  l ' 1 ( 2 9 . 6 1  p e r  c e n t )  a n d  

E c o n e e m  2 m  1 1 ‘ 1 ( 2 1 . 1 4  p e r  c e n t ) .

I n  a q u e o u s  e x t r a c t s  o f  A. paniculata  5 p e r  c e n t  a n d  1 0  p e r  c e n t  a n d  

H. suaveolens  5 p e r  c e n t  a n d  1 0  p e r  c e n t  r e d u c t i o n  o f  a d u l t s  w a s  

s i g n i f i c a n t l y  l o w  c o m p a r e d  t o  f o r m u l a t e d  p r o d u c t s .

S e c o n d  d a y  o n w a r d s  e f f e c t  o f  b o t a n i c a l s  r e d u c e d  g r a d u a l l y  a n d  

p o p u l a t i o n  o f  a d u l t s  w e r e  i n c r e a s e d  o n  t r e a t e d  p l a n t s .

O n  f o u r t h  d a y  t h e  n u m b e r  o f  a d u l t s  e x c e e d e d  t h e  p r e  t r e a t m e n t  

c o u n t s .  I n  A. paniculata  5 p e r  c e n t  a n d  1 0  p e r  c e n t  i t  w a s  - 6 . 5 9  a n d  

- 3 . 8 2  p e r  c e n t  r e s p e c t i v e l y .  In  H suaveolens  5 p e r  c e n t  a n d  10  p e r  c e n t  it 

w a s - 1 0 . 8 2  p e r  c e n t  a n d  - 2 . 0 8  p e r  c e n t  r c s p e c t i v c l s  .



Table 10. Effect of botanicals on adults of spiralling whitefly at 60 days
after transplanting

Treatment
Percentage reduction

1 D A T 2 D A T 3 D A T 4 D A T

Neemazal (1 %  Azadirachtin) 2 ml I ' 1 30.68
(8 .98)

19.37
(8 .33)

16.27
(8 .14 )

111 1
(7 .82)

Neeniazal (1 %  Azadirachtin) 4 ml 1 *'
53.47

(10 .17)
43.85
(9 .69 )

28.27
(8 .85)

22.72
(8 .58)

Econeem (0 .3 %  Azadirachtin) 2 ml 1
21.14
(8 .44 )

18.19
(8 .26)

10.89 
(7  80)

. . .  . . .  ,_| 
7.06 

(7 .55)

Econeem (0 .3%  Azadirachtin)4 ml 1'' 29.61
(8 .92)

25.68
(8 .70)

17.44
(8 .21 )

15.45
(8 .09)

Androgrctphis paniculala 5 % 6.52
(7 .52)

1.93
(7 .21 )

-2.99
(6 .86 )

-6.59
(6 .59)

Andragraphis paniculala 10 %
7.07

(7 .56 )
4.57

(7 .39)
1.19

(7 .15 )
-3.82

(6 .80 )

HypUs suaveolens 5 % 5.99
(7 .48)

1.35
(7.1-7)

-5.15
(6 .70 )

-10.82
(6 .26)

Hyplis suaveolens 10% 10.15
(7 .76 )

6.89
(7 .54)

-1.22
(6 .99 )

-2.08
(6 .92)

Dimethoate (0 .05 % ) 68.49
(10 .89 )

74.07
(11 .14)

72 39 
(11 .06 )

69.04
(10 .91)

W ater spray 5.32 
(7  44)

1.35
(7 .17)

-6.13
(6 .62 )

-10.93
(6 .25)

Untreated control -15.13
(5 .90 )

-20.32
(5 .45 )

-21 36
(5 35)

-25.96
(4 .90 )

C D  (0 .05) 0.557 0.778 0.716 0.568 :

Figures in parenthesis denotes v.v + 50 transformed values

DAT -  Days after treatment



*>2

D i m e i h o a t e  0 . 0 5  p e r  c e n t  r e s u l t e d  7 4 . 0 7  p e r  c e n t  r e d u c t i o n  o f  a d u l t s  

t w o  d a y s  a f t e r  t r e a t m e n t .  W h e n  c o m p a r e d  t o  D i m e t h o a t e  0 . 0 5  p e r  c e n t  

N e e m a z a l  4 m l  l ' 1 r e c o r d e d  m o d e r a t e  e f f e c t  o n  a d u l t s  ( 4 3 . 8 5  p e r  c e n t ) .

4.6.7 Effect o f  Botanical on Egg spirals o f  A . d is p e r s u s  at 75 Days

after Transplanting

T h e  r e s u l t s  a r e  p r e s e n t e d  i n  T a b l e  11.

A m o n g  t h e  b o t a n i c a l s  N e e m a z a l  4 m l  l ' 1 w a s  s i g n i f i c a n t l y  s u p e r i o r  

t o  o t h e r  t r e a t m e n t s  w i t h  a n  e g g  s p i r a l  r e d u c t i o n  o f  1 4 . 8 7  p e r  c e n t  o n e  d a y  

a f t e r  t r e a t m e n t  a n d  r e a c h e d  m a x i m u m  o n  t h i r d  d a y  a f t e r  t r e a t m e n t  ( 2 3 . 2 2  

' p e r  c e n t ) .

E c o n e e m  4 m l  l ’ 1 a n d  N e e m a z a l  2 m l  l ' 1 r e c o r d e d  1 2 . 7 5  p e r  c e n t  a n d  

1 2 . 3 2  p e r  c e n t  r e d u c t i o n  r e s p e c t i v e l y  o n  s e c o n d  d a y  a f t e r  t r e a t m e n t .

P l a n t  e x t r a c t s  r e c o r d e d  s i g n i f i c a n t l y  l o w e r  o v i c i d a i  a c t i o n  t h a n  

f o r m u l a t e d  b o t a n i c a l s .  A. paniculate; 5  p e r  c e n t  a n d  1 0  p e r  c e n t  r e c o r d e d  

0 . 8 6  p e r  c e n t  a n d  1 . 1 9  p e r  c e n t  r e d u c t i o n  r e s p e c t i v e l y .  H suaveolens  5 

p e r  c e n t  a n d  1 0  p e r  c e n t  e x t r a c t s  r e c o r d e d  2 . 2 5  p e r  c e n t  a n d  2 . 4 9  p e r  c e n t  

r e d u c t i o n  o f  e g g  s p i r a l s  r e s p e c t i v e l y  o n  f i r s t  d a y  a f t e r  t r e a t m e n t .

I n  A. paniculata  5 p e r  c e n t  a n d  1 0  p e r  c e n t  e x t r a c t s  t r e a t e d  p l a n t s ,  

p e r c e n t a g e  i n c r e a s e  o f  s p i r a l s  o n  t h i r d  d a y  a f t e r  t r e a t m e n t  w a s  - 3 . 2 5  a n d  

- 2 . 9 6  r e s p e c t i v e l y .  In  H. suaveolens  5 p e r  c e n t  a n d  10  p e r  c e n t  e x t r a c t  

t r e a t e d  p l a n t s  i t  w a s  - 1 . 0 8  a n d  - 3 . 3 1  r e s p e c t i v e l y .  D i m e t h o a t e  0 . 0 5  p e r  

c e n t  r e c o r d e d  2 9 . 7 4  p e r  c e n t  e g g  s p i r a l  r e d u c t i o n  o n  f i r s t  d a y  a f t e r  

t r e a t m e n t .  T h e n  t h e r e  w a s  s t e a d y  i n c r e a s e  o f  m o r t a l i t y  w h i c h  r e a c h e d  

m a x i m u m  o n  f o u r t h  d a y  a f t e r  t r e a t m e n t  ( 4 7 . 7 1  p e r  c e n t ) .  W h e n  c o m p a r e d  

t o  D i m e t h o a t e  0 . 0 5  p e r  c e n t  N e e m a z a l  4 m l  l ’ 1 r e c o r d e d  o n l y  m o d e r a t e  

o v i c i d a i  a c t i o n  ( 2 . 3 . 2 2  p e r  c e n t ) .



Table i 1. Effect of botanicals on egg spiral of spiralling whitefly at 75
days after transplanting

Treatment
Percentage reduction

1 D A T 2 D A T 3 D A T 4 D A  I'

Neemazal (1 %  Azadirachtin ) 2 ml l ' 1
7.25

(7-57)
12.32

(7 .89 )
12 32 

(7 .89)
11.06 

(7 .81 )

Neemazal (1 %  Azadirachtin) 4 ml 1''
14.87

(8 .05)
19.59

(8 .34)
23.22
(8 .56)

23.22
(8 .56)

Econeem (0 .3 %  Azadirachtin) 2 ml 1_l
6.08

(7 .49)
7.20

(7 .56)
8.67

(7 .66)
8.67

(7 .66)

Econeem (0 .3 %  Azadirachtin)4 ml I ''
9.25

(7 .70)
12.75

(7 .92)
1 1.71 

(7 .86 )
1 1.71 

(7 .86)

Andrographispaniculata 5 %
0.86

(7 .13)
0.86

(7 .13)
-3.25
(6 .84)

-3.25
(6 .84)

Andrographis paniculata 10 %
1.19

(7 .15)
1.19

(7 .15)
-2.96
(6 .86 )

-2.96
(6 .86 )

Hyptis suaveolens 5 %
2.25

(7 ,23)
2.25

(7.23-)
-1.08
(6 .99)

-1.08
(6 .99 )

Hyptis suaveolens 10%
2.49

(7 .25)
2.49

(7 .25)
-3.31

(6-83)
-3 31 
(6 .83)

Dimethoate (0 .05  % )
29.74
(8 .93)

42.50
(9 .62 )

45.11 
(9  75)

47.71
(9 .89 )

Water spray
-1.45
(6 .97)

-1.45
(6 .97 )

-5.35
(6 .68 )

-5.35
(6 .68 )

Untreated control
-2.76
(6 .87)

-6.62
(6 .59)

-7.78
(6 .50)

-10.43
(6 .29 ) i

C D  (0 .05 ) 0.393 0.426 0.392 0.425

F i g u r e s  i n  p a r e n t h e s i s  d e n o t e s  J x  + 50 t r a n s f o r m e d  v a l u e s  

D A T  -  D a y s  a f t e r  t r e a t m e n t
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4.6.8 Effect of  Botanicals on Nymphs of  A . d is p e r s u s  at 75 Days after

Transplanting

T h e  r e s u l t s  a r e  p r e s e n t e d  o n  T a b l e  12.

A m o n g  b o t a n i c a l s  N e e m a z a l  4 m l  l ' 1 r e c o r d e d  2 1 . 5 8  p e r  c e n t  

n y m p h a l  r e d u c t i o n  o n e  d a y  a f t e r  t r e a t m e n t s .  O n  t h i r d  d a y  n y m p h a l  

r e d u c t i o n  r e a c h e d  3 3 . 3 8  p e r  c e n t  o n  N e e m a z a l  4 m l  l ' 1 t r e a t e d  p l a n t s .  

S e c o n d  b e s t  t r e a t m e n t  w a s  N e e m a z a l  2 m l  l " 1 t h a t  c a u s e d  1 5 . 4 6  p e r  c e n t  

n y m p h a l  r e d u c t i o n  o n e  d a y  a f t e r  t r e a t m e n t  a n d  i n c r e a s e d  u p t o  2 4 . 9 6  p e r  

c e n t  o n  f o u r t h  d a y  a f t e r  t r e a t m e n t .

E c o n e e m  4 m l  l ’ 1 r e c o r d e d  m a x i m u m  r e d u c t i o n  o f  2 0 . 9 1  p e r  c e n t  

o n  f o u r t h  d a y  a f t e r  t r e a t m e n t  w h i c h  w a s  o n  p a r  w i t h  N e e m a z a l  2 m l  I ' 1 

( 2 4 . 9 6  p e r  c e n t ) .

A q u e o u s  e x t r a c t  o f  A.paniculata  5 p e r  c e n t  a n d  10  p e r  c e n t  

r e c o r d e d  5 . 6 4  p e r  c e n t  a n d  5 . 5 2  p e r  c e n t  n y m p h a l  r e d u c t i o n  o n  f i r s t  d a y  

a f t e r  t r e a t m e n t  a n d  t h e y  w e r e  s t a t i s t i c a l l y  o n  p a r .  H.suaveolens  5 p e r  c e n t  

a n d  1 0  p e r  c e n t  a q u e o u s  e x t r a c t s  r e c o r d e d  4 . 0 6  p e r  c e n t  a n d  8 . 1 1  p e r  c e n t  

n y m p h a l  r e d u c t i o n  r e s p e c t i v e l y .

T h e  e f f e c t  o f  A. panicula ta  5 p e r  c e n t  a n d  10  p e r  c e n t  a n d  

H.suaveolens  5 p e r  c e n t  a n d  10  p e r  c e n t  w e r e  o n  p a r  o n  f i r s t ,  S e c o n d  a n d  

t h i r d  d a y s  a f t e r  t r e a t m e n t .  W a t e r  s p r a y  r e d u c e d  t h e  n y m p h a l  p o p u l a t i o n  

b y  3 . 0 4  p e r  c e n t  o n  f i r s t  d a y  a f t e r  t r e a t m e n t .  T h e n  t h e r e  w a s  a n  i n c r e a s e  

o f  n y m p h a l  p o p u l a t i o n .

4.6.9. Effect o f  Botanicals on Adults of A . d is p e r s u s  at 75 Days after

Transplanting

T h e  r e s u l t  a r e  p r e s e n t e d  i n  T a b l e  13

A l l  t h e  t r e a t m e n t s  r e c o r d e d  a  m a x i m u m  r e d u c t i o n  o f  a d u l t s  o n  f i r s t  

da>  u f i e ; t r e a t m e n t .  A m o n g  b o t a n i c a l s .  N e e m a z a l  4 m l  I ' r e c o r d e d  4 6 . 0 7  

p e r  c e n t  r e d u c t i o n  o f  a d u l t s  o n  f i r s t  d a y  a f t e r  t r e a t m e n t ,  w h i c h  w ; i '
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T a b l e  1 2 .  E f f e c t  o f  b o t a n i c a l s  o n  n y m p h s  o n  s p i r a l l i n g  w h i t e f l y  a t  7 5  d a y s  
a f t e r  t r a n s p l a n t i n g

Treatment
Percentage reduction

1 D A T 2 D A T 3 D A T 4 D A T

Neemazal (1 %  Azadirachtin ) 2 ml 1 15.46
(S .09)

24.03
(8 .60)

24.03
(8 .60)

24.96
(8 .66)

Neemazal (1 %  Azadirachtin ) 4 ml 1''
21.58
(8 .46)

29.65
(8 .92 )

33.38
(9 .13)

33.38
(9 .13)

Econeem (0 .3 %  Azadirachtin) 2 ml I ' 1
10.75

(7 .79)
13.91

(7 .99 )
14.73

(8 .05 )
15 64 

(8 .10)

Econeem  (0 .3 %  Azadirachtin)4 ml l ‘ ‘
12.87
(7 ,93)

17.60
(8 .22)

18.40
(8 .27 )

20.91
(8 .42)

Andrographispanicitlaia 5 %
5.64

(7 .46)
4 .94 '

(7 .41 )
2 41 

(7 .24 )
-1.93
(6 .93)

Andrugruphis pamculata 10 %
5.52

(7 .45)
3.88

(7 .34 )
3 .1 1

(7 .29 )
2.22

(7 .23)

Hyptis suaveolem 5 % 4.06
(7 .35)

4.85
(7 .41)

4.02
(7 .35 )

2.45
(7 .24 )

Hyplis suaveotem 10 % 8.11
(7 .62)

5.83
(7 .47 )

3.89
(7 .34 )

3.89
(7 .34)

Dimethoate (0 .05 % ) 39.96
(9 .49)

52.41
(10 .12 )

58.70
(10 .43)

58.70
(10 .43)

Water spray 3.04
(7 .28)

-2.55
(6 .89 )

-5.47 
(6  67)

-6.94
(6 .56)

Untreated control -3.68
(6 .81)

-4.90
(6 .72)

-8 73 
(6  42)

-8.64
(6 .43)

C D  (0 .05 ) 0.368 0.367 0 .370 0.333

F i g u r e s  i n  p a r e n t h e s i s  d e n o t e s  V *  + 5 0 t r a n s f o r m e d  v a l u e s

D A T  -  D a y s  a f t e r  t r e a t m e n t



Table 13. Effect of botanicals on adults o f spiralling whitefly at 75 days
after transplanting

Treatment
Percentage reduction

l D A T 2 D A T 3 D A T 4 D A T

Neemazal (1 %  Azadirachtin) 2 ml l ' 1 23.32
(8 .56 )

20.10
(8 .37)

17.24
(8 .20 )

15.67
(8 .10)

Neemazal ( !%  Azadirachtin) 4 ml 1'' 46.07
(9 .80 )

43.93
(9 .69 )

42.98
(9 .64 )

40.2?
(9 .50)

Econccm (0 .3%  Azadirachtin) 2 ml 1 15.91
(8 .12 )

16.54
(8 .16 )

14.08
(8 .01 )

10.76
(7 .80 )

Econeem (0 .3 %  Azadirachtin)4 ml 1 22.32
(8 .50 )

17.89
(8 .24 )

16.74
(8 .17 )

13.54
(7 .97)

Andrographispaniculala 5 % 8.45
(7 .65 )

7.11 
(7 .56 )

5.30
(7 .44 )

1.35
(7 .17)

Andrographis paniculala 10 % 10.25
(7 .76 )

8.80
(7 .67 )

3.38
(7 .31 )

1.48 i
(7 .18)

Hyptis suaveolens 5 %
4.48

(7 .38 )
1.30

(7 .16 )
-2.44

(6 .90 )
-7.00
(6 .56)

Hyptis suaveolens 10 %
9.05

(7 .68 )
4.82

(7 .40 )
3.43

(7 .31 )
1 .10

(7 .15)

Dimethoate (0 .05 % ) 71.66
(11 .0 3 )

68.83
(10 .9 0 )

68.83
(10 .9 0 )

65.88 : 
(10 .77)

Water spray 6.06
(7-49)

3.08
(7 .29 )

-5.15
(6 .70 )

-5.15
(6 .70 )

Untreated control -3.98
(6 .78 )

-6.73
(6  58)

-7.54
(6 .52 )

-12.32
(6 .14 )

C D  (0 .05 ) 0 509 0.447_ 0.514 0.453 ii

Figures in parenthesis denotes Vx + 50 transformed values

DAT -  Days after treatment



s i g n i f i c a n t l y  s u p e r i o r  t o  a l l  o t h e r  t r e a t m e n t s .  I t  w a s  f o l l o w e d  b y  N c e m a z a l  

2 m l  l ' 1 ( 2 3 . 3 2  p e r  c e n t )  a n d  E c o n e e m  4 m l  l ' 1 ( 2 2 . 3 2  p e r  c e n t )  a n d  t h e s e  

t w o  t r e a t m e n t s  w e r e  o n  p a r  w i t h  e a c h  o t h e r .  E c o n e e m  2 m l  l ' 1 r e s u l t e d  o n l y  

1 5 . 9 1  p e r  c e n t  r e d u c t i o n  o f  a d u l t s  w h i c h  w a s  s i g n i f i c a n t l y  l o w e r  w h e n  

c o m p a r e d  t o  a b o v e  t h r e e  t r e a t m e n t s .  T h r e e  d a y s  a f t e r  t r e a t m e n t s  t h e r e  

w a s  c o n s i d e r a b l e  i n c r e a s e  i n  a d u l t  p o p u l a t i o n  o n  H. suaveo/ens  5 p e r  c e n t  

a n d  w a t e r  s p r a y e d  p l a n t s  ( - 2 . 4 4  p e r  c e n t  a n d  - 5 . 1 5  p e r  c e n t  r e s p e c t i v e l y ) .

D i m e t h o a t e  0 . 0 5  p e r  c e n t  r e c o r d e d  a  m a x i m u m  o f  7 1 . 6 6  p e r  c e n t  

a d u l t  r e d u c t i o n  o n e  d a y  a f t e r  t r e a t m e n t .

4 .6 .1 0 . Persistent Toxicity of  Botanicals on Egg Spirals of

A . d isp e r su s

4 .6 .1 0 .1 . F o r m u la te d  P ro d u c ts

T o x i c i t y  o f  N e e m a z a l  2 m l  l ' 1 w a s  m a x i m u m  o n  t h i r d  d a y  o f  

t r e a t m e n t  a t  4 5  d a y s  a f t e r  t r a n s p l a n t i n g  a n d  7 5  d a y s  a f t e r  t r a n s p l a n t i n g  

( F i g .  ! ) .  T h e r e a f t e r  t h e r e  w a s  r e d u c t i o n  i n  p e r c e n t a g e  m o r t a l i t y  o f  e g g  

s p i r a l .  O n  6 0  d a y s  a f t e r  t r a n s p l a n t i n g  h i g h e s t  t o x i c i t y  w a s  r e c o r d e d  o n  

s e c o n d  d a y  o f  t r e a t m e n t .  N e e m a z a l  4 m l  T 1 s h o w e d  m a x i m u m  t o x i c i t y  o n  

t h e  t h i r d  d a y  o f  t r e a t m e n t .  I t  r e m a i n  s t e a d y  f o r  o n e  m o r e  d a y  a t  4 5  d a y s  

a f t e r  t r a n s p l a n t i n g  a n d  7 5  d a y s  a f t e r  t r a n s p l a n t i n g  w h e r e  a s  o n  6 0  d a y s  

a f t e r  t r a n s p l a n t i n g ,  t h e r e  w a s  a  r e d u c t i o n  i n  a  m o r t a l i t y  p e r c e n t a g e  o n  

f o u r t h  d a y  o f  t r e a t m e n t .  M a x i m u m  t o x i c i t y  o f  E c o n e e m  2 m l  I’1 n o t i c e d  o n  

f o u r t h  d a y  a t  4 5  d a y s  a f t e r  t r a n s p l a n t i n g  a n d  it  r e m a i n e d  s t e a d } -  f o r  t h i r d  

a n d  f o u r t h  d a y  o f  t r e a t m e n t  a t  7 5  d a y s  a f t e r  t r a n s p l a n t i n g .  A t  6 0  d a y s  

a f t e r  t r a n s p l a n t i n g  h i g h e s t  t o x i c i t y  r e c o r d e d  o n  t h i r d  d a y  a n d  t h e n  t h e  

e f f e c t  r e d u c e d  g r a d u a l l y .  T o x i c i t y  w a s  h i g h e s t  o n  f o u r t h  d a y  i n  t h e  c a s e  o f  

E c o n e e m  4 m l  l ' 1 a t  4 5  a n d  6 0  d a y s  a f t e r  t r a n s p l a n t i n g ,  w h e r e a s  it  w a s  

h i g h e s t  o n  s e c o n d  d a y  a t  7 5  d a y s  a f t e r  t r a n s p l a n t i n g .
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Dimethoate 0 .05% Control

Fig 1 : Persistent toxicity o f botanical formulations on egg spirals o f spiralling whitefly
at 45 ,60  and 75 days after transplanting



4.6.10.2. Plant Extracts

N o  t o x i c  e f f e c t  w a s  n o t i c e d  o n  e g g  s p i r a l s  o f  A. clispersus w h e n  

t r e a t e d  w i t h  A. paniculata  5  p e r  c e n t  a t  4 5  a n d  6 0  d a y s  a f t e r  t r a n s p l a n t i n g  

( F i g . 2 ) .  A t  7 5  d a y s  a f t e r  t r a n s p l a n t i n g ,  o n  F i r s t  a n d  s e c o n d  d a y  o f  

t r e a t m e n t  a p p l i c a t i o n  t h e r e  w a s  e g g  s p i r a l  r e d u c t i o n .  In  t h e  h i g h e r  

c o n c e n t r a t i o n  o f  10  p e r  c e n t  a l s o  t o x i c  e f f e c t  w a s  n o t i c e d  o n  f i r s t  t w o  d a y s  

a t  4 5  a n d  7 5  d a y s  a f t e r  t r a n s p l a n t i n g .  T h e r e  w a s  n o  t o x i c  e f f e c t  a t  6 0  d a v s  

a f t e r  t r a n s p l a n t i n g .  I n  t h e  c a s e  o f  H. suaveolens  5 p e r  c e n t  a l s o  t h e r e  w a s  

e g g  s p i r a l  r e d u c t i o n  o n  t w o  d a y s  a f t e r  t r e a t m e n t  a t  4 5  a n d  7 5  d a y s  a f t e r  

t r a n s p l a n t i n g ,  a n d  n o  t o x i c  e f f e c t  o n  6 0  d a y s  a f t e r  t r a n s p l a n t i n g .  F o r  t h e  

h i g h e r  c o n c e n t r a t i o n s  o f  A. paniculata  a n d  H. suaveolens.  t o x i c i t y  w a s  

r e c o r d e d  o n l y  o n  7 5  d a y s  a f t e r  t r a n s p l a n t i n g  f o r  F i r s t  t w o  d a y s .

4.6.11. Persistent Toxicity o f  Botanicals on Nymphs of  A . d is p e r s u s

4 .6 .1 1 .1  F o r m u la te d  P ro d u c ts

N e e m a z a l  2 m l  l ' 1 s h o w e d  a  g r a d u a l  i n c r e a s e  o f  n y m p h u l  

m o r t a l i t y  a n d  t h e  t o x i c i t y  w a s  h i g h e s t  o n  f o u r t h  d a y  o f  t r e a t m e n t  a t  4 5 ,  6 0  

a n d  7 5  d a y s  a f t e r  t r a n s p l a n t i n g  ( F i g .  3 ) .  A  h i g h e r  c o n c e n t r a t i o n  o f  

N e e m a z a l  4 m l  l ' 1 r e c o r d e d  h i g h e s t  t o x i c i t y  t h r e e  d a y s  a f t e r  t r e a t m e n t  a n d  

w a s  s a m e  o n  f o u r t h  d a y  a l s o .  E c o n e e m  2 m l  F 1 r e c o r d e d  h i g h e s t  n y m p h a l  

m o r t a l i t y  o n  s e c o n d  d a y  a n d  w a s  s a m e  f o r  t h i r d  a n d  f o u r t h  d a y  a t  4 5  d a y s  

a f t e r  t r a n s p l a n t i n g .  6 0  d a y s  a f t e r  t r a n s p l a n t i n g  t o x i c i t y  w a s  h i g h e s t  o n  

s e c o n d  d a y .  T h e r e  w a s  a  g r a d u a l  i n c r e a s e  i n  m o r t a l i t y  f r o m  f i r s t  t o  f o u r t h  

d a y  a t  7 5  d a y s  a f t e r  t r a n s p l a n t i n g  w h e n  t h e  p l a n t s  w e r e  t r e a t e d  w i t h  

F c o n c e m  4 m i  F 1. T h e  h i g h e s t  n y m p h a l  m o r t a l i t y  w a s  o n  t h i r d  d a y  a t  4 5  

a n d  6 0  d a y s  a f t e r  t r a n s p l a n t i n g  a n d  w a s  o n  f o u r t h  d a y  a t  7 5  d a y s  a f t e r  

t r a n s p l a n t i n g .

4 .6 .1 1 .2  P la n t E x tr a c t

A. paniculata  a t  5 p e r  c e n t  a n d  10  p e r  c e n t  e o n c e m r a t i o n s  

r e c o r d e d  h i g h e s t  m o r t a l i t y  o f  n y m p h s  o n  f i r s t  t w o  d a y s  ( F i g .  4 )  a t  4 5  a n d
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Fig 2 : Persistent toxicity o f plant extracts on egg spirals o f spiralling whitefly
at 4 5 ,6 0  and 75 days after transplanting
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Fig 3 : Persistent toxicity oflntanicd fonnuiatioris on nymphs o f spiraling wtaiefly
at 45,60 and 7S days after transplanting
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at4 5 ,6 0 and 75 days after transplanting



7 0  d a y s  a f t e r  t r a n s p l a n t i n g .  At 7 5  d a y s  a f t e r  t r a n s p l a n t i n g  i n  b o t h  c a s e s  

t h e  t o x i c  e f f e c t  w a s  n o t i c e d  o n l y  f o r  o n e  d a y .  S a m e  t r e n d  w a s  n o t i c e d  f o r  

H. suaveolens  5 p e r  c e n t  a n d  10  p e r  c e n t  a t  4 5 ,  6 0  a n d  7 5  d a y s  a f t e r  

t r a n s p l a n t i n g .

4.6.12. Persistent Toxicity of  Botanical on Adults of  A. dispersus

4 .6 .1 2 .1  F o r m u la te d  P ro d u c ts

T h e  a d u l t  m o r t a l i t y  w a s  h i g h e s t  o n  f i r s t  d a y  a n d  t h e r e a f t e r  t h e r e  

w a s  a  g r a d u a l  d e c r e a s e  i n  t h e  c a s e  b o t h  f o r m u l a t e d  p r o d u c t s  v i z . 

N e e m a z a l  a n d  E c o n e e m  a t  b o t h  c o n c e n t r a t i o n s  ( F i g .  5 ) .

4 .6 .1 2 .2  P la n t  E x tr a c ts  (Fig. 6)

T h e  t o x i c  e f f e c t  o f  A. panicula ta  w a s  r e c o r d e d  o n l y  f o r  o n e  d a y  at  

4 5  d a y s  a f t e r  t r a n s p l a n t i n g  a n d  f o r  t w o  d a y s  a t  6 0  d a y s  a f t e r  t r a n s p l a n t i n g .  

A t  7 5  d a y s  a f t e r  t r a n s p l a n t i n g  t h e  t o x i c  e f f e c t  r e d u c e d  g r a d u a l l y  f r o m  f i r s t  

t o  f o u r t h  d a y .  A d u l t  m o r t a l i t y  w a s  r e c o r d e d  o n l y  o n  f i r s t  d a y  w h e n  t h e  

p l a n t s  w e r e  t r e a t e d  w i t h  H. suaveolns  5  p e r  c e n t  a t  4 5  d a y s  a f t e r  

t r a n s p l a n t i n g .  A t  6 0  a n d  7 5  d a y s  a f t e r  t r a n s p l a n t i n g  t h e  t o x i c  e f f e c t  

r e c o r d e d  f o r  t w o  d a y s .  F o r  t h e  h i g h e r  c o n c e n t r a t i o n  o f  10  p e r  c e n t ,  t h e  

t o x i c  e f f e c t  o b s e r v e d  f o r  t w o  d a y s  a t  4 0  a n d  6 0  d a y s  a f t e r  t r a n s p l a n t i n g  

a n d  f o r  f o u r  d a y s  a t  7 5  d a y s  a f t e r  t r a n s p l a n t i n g .

4.6.13. Effect of Botanicals on Yield and Yield Attributes of Tomato

T h e  r e s u l t s  a r e  p r e s e n t e d  i n  T a b i c  14.

A m o n g  b o t a n i c a l  t r e a t e d  p l a n t s ,  m a x i m u m  y i e l d  w a s  r e c o r d e d  o n  

p l a n t s  t r e a t e d  w i t h  N e e m a z a l  4 m l  l ' 1 ( 8 2 3 g / p l a n t ) .  A l l  o t h e r  t r e a t m e n t s  

w e r e  o n  p a r .  O n  c o n t r o l  p l a n t s  f r u i t  y i e l d  w a s  o n l y

6 2 3  g /  p l a n t  w h i c h  w e r e  s i g n i f i c a n t l y  l o w e r  t h a n  N e e m a z a l  4 m !  I ' 1 a n d  

D i m e t h o a t c  0 . 0 5  p e r  c e n t  ( 9 3 3  g / p l a n t )  t r e a t e d  p l a n t s .



o
g

S
S

S
8

<
fg

$

45 60 75

[ i  I DAT ■  2DAT B3DATD4DAT;

Neemazal 2m I h1

45 60 75

[ i l D A T  M 2DA T  B  3D AT D 4 D A T  ’

Econeem 2ml I-1

45 60 75

!■ ID A T  ■ 2D AT ■ 3DAT B  4DAT

Dimethoate 0.05%

45 60 75

!■ ID A T  ■ 2DAT □  3 D A T 0  4DAT

Neemazal 4ml I*1

o

45 60 75

[■ ID A T  ■ 2DAT □  3 D A T Q  4DAT

Econeem 4ml I'1

45 60 75

[■ ID A T  ■ 2 D A T B  3DA T  P 4 P A T

Control

Fig 5 : Persistent toxicity ofbotanical formulations on adults o f spiralling whitefly
at 45,60 and 75 days after transplanting
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Fig 6 : Persistent toxicity o f plant extracts on adults o f spiralling whitefly
at 45,60 and 75 days after transplanting
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T a b l e  14 .  Y i e l d  a n d  Y i e i d  A t t r i b u t e s  o f  T o m a t o

T r e a t m e n t

Y i e l d

( g / p l a n t )

F r u i t s

( N o . )

H e i g h t

( c m )

N e e m a z a l  ( 1 %  a z a d i r a c h t i n )  

2 m l  I ' 1

7 2 3 5 5 . 0 0 8 4 . 3 3

N e e m a z a l  ( 1 %  a z a d i r a c h t i n )  

4 m  1 l ' 1

8 2 3 6 3 . 0 0 8 4 . 6 6

E c o n e e m  ( 0 . 3 %  a z a d i r a c h t i n )  

2 m l  l ' 1

6 8 0 5 2 . 3 3 8 5 . 0 0

E c o n c e m  ( 0 . 3 %  a z a d i r a c h t i n )  

4 m l  l ' 1

7 2 7 5 6 . 0 0 8 5 . 0 0

Andrographis paniculatei 5% 6 6 5 5 1 . 0 0 8 3 . 0 0

Andrographis paniculata 10% 6 7 3 5 2 . 0 0 8 2 . 3 3

Ilyptis  suaveolens  5 % 6 5 8 5 0 . 3 3 8 1 . 6 6

Hypii.s suaveolens 10% 6 6 0

---------------- r

5 0 . 3 3 8 3 . 0 0

D i m e t h o a t e  ( 0 . 0 5 % ) 9 3 3 7 1 . 0 0 8 4 . 3 3

W a t e r  s p r a y 6 2 3 4 8 . 0 0 8 2 . 6 6

U n t r e a t e d  c o n t r o l 6 3 3 4 8 . 3 3 8 3 . 3 3

C D  ( 0 . 0 5 ) 4 9 3 . 2 5

. ............L
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5. DISCUSSION

T h e  s p i r a l l i n g  w h i t e f l y  A. dispersus  i s  o n e  o f  t h e  m o s t  i m p o r t a n t  

p o l y p h a g o u s  p e s t s  t h a t  i n v a d e d  I n d i a .  It  h a s  e s t a b l i s h e d  t h r o u g h o u t  

K e r a l a  d u e  t o  i t s  r a p i d  r a t e  o f  m u l t i p l i c a t i o n  a n d  d i s p e r s a l .  A. dispersus  

h a s  m u l t i t u d e  o f  h o s t  p l a n t s  a n d  m a j o r i t y  o f  t h e m  a r e  w i l d  i n  n a t u r e .  

M a n a g e m e n t  o f  s u c h  a  p o l y p h a g o u s  p e s t  b e c o m e s  v e r y  d i f f i c u l t  a s  t h e  

p e r e n n i a l  s o u r c e  o f  i t s  i n o c u l a m  i s  a l w a y s  p r e s e n t  i n  n a t u r e .  A s  r e s e a r c h  

w o r k  d o n e  o n  t h i s  i n s e c t  i n  K e r a l a  i s  s c a n t y ,  s t u d i e s  w e r e  t a k e n  u p  o n  t h e  

b i o e c o l o g y  a n d  m a n a g e m e n t  o f  t h e  p e s t .

5 . 1  H O S T  R A N G E

O n e  o f  t h e  m o s t  i m p o r t a n t  f a c t o r s  w h i c h  d e c i d e  t h e  s e v e r i t y  o f  a  

p e s t  i s  i t s  m u l t i t u d e  o f  h o s t  p l a n t s .  T o  a s c e r t a i n  t h e  h o s t  r a n g e  o f  

A. dispersus  a  s u r v e y  w a s  c o n d u c t e d  t h r o u g h o u t  t h e  a r e a  o f  I n s t r u c t i o n a l  

F a r m ,  C o l l e g e  o f  A g r i c u l t u r e ,  V e l l a y a n i  f o r  a  p e r i o d  o f  o n e  y e a r  d u r i n g  

2 0 0 3 - 2 0 0 4 .  T h e  s u r v e y  r e v e a l e d  t h a t  t h e  p e s t  a t t a c k e d  5 0  h o s t  p l a n t s  

b e l o n g i n g  t o  3 0  p l a n t  f a m i l i e s .  T h e  h o s t  r a n g e  o f  t h e  p e s t s  i n c l u d e d  

v e g e t a b l e  c r o p s ,  f r u i t  c r o p s ,  t u b e r  c r o p s ,  o i l  s e e d s ,  m e d i c i n a l  p l a n t s ,  

s p i c e s ,  o r n a m e n t a l  p l a n t s ,  t r e e s  a n d  w e e d s .  H e a v y  p o p u l a t i o n  o f  

A dispersus  w a s  o b s e r v e d  d u r i n g  s u m m e r  m o n t h s .  T h i s  m a y  b e  t h e  r e a s o n  

f o r  t h e  s e v e r i t y  o f  t h e  p e s t  i n  t r o p i c a l  a n d  s u b t r o p i c a l  a r e a s  o f  t h e  w o r l d .  

R e p o r t s  o n  t h e  w i d e  h o s t  r a n g e  o f  t h i s  p e s t  w e r e  m a d e  f r o m  s e v e r a l  c o u n t r i e s  

( R u s s e l  1 9 6 5 ;  C h a n d r a s e k a r a ,  1 9 9 0 ;  K a j i t h a  et ai.. 1 9 9 1 ;  W e n  el a/.,  1 9 9 4 ;  

L a m b k i n .  1 9 9 9 ) .  In  K e r a l a  s e v e r e  i n c i d e n c e  o f  A dispersus  w a s  r e c o r d e d  

o n  s e v e r a l  c r o p s  b y  v a r i o u s  w o r k e r s  ( P a l a n i s w a m i  et a i . ,  1 9 9 5 :  P r a t h a p a n .  

1 9 9 6 :  R a n j i l h  et ai..  1 9 9 6 ) .

A m o n g  t h e  h o s t  p l a n t s  r e p o r t e d ,  t h e  i n f e s t a t i o n  o f  t h e  p e s t  w a s  

s e v e r e  o n  15 p l a n t  s p e c i e s ,  m o d e r a t e  o n  17  p l a n t  s p e c i e s  a n d  l o w  in  IK



p l a n t  s p e c i e s .  W e e d s  l i k e  Synedrella nodiflora, Indigojera ennaphylla. 

Mukia bracteata  s e e n  n e a r  i n  t h e  h i g h l y  i n f e s t e d  f i e l d  o f  c a s s a v a  w e r e  

f r e e  f r o m  t h e  i n c i d e n c e  o f  A. dispersus.  B a s k a r a n  a n d  R e d d y  ( 2 0 0 3 )  

r e p o r t e d  t h a t  c a s s a v a  w a s  a  p r e f e r r e d  h o s t  o f  t h e  i n s e c t  i n  A n d h r a  P r a d e s h .  

T h e  d i f f e r e n c e  i n  h o s t  p l a n t  p r e f e r e n c e  m a y  b e  d u e  t o  m a n y  f a c t o r s ,  t h e  

d i f f e r e n c e  i n  t h e  f o o d  v a l u e  o f  p l a n t s  t o  t h e  i n s e c t s  ( D h a l i w a l  a n d  A r o r a .  

2 0 0 1 ) ,  p h y s i c a l  c h a r a c t e r s  o f  t h e  p l a n t s  l i k e  l e a f  h a i r i n e s s  w h i c h  i n f l u e n c e  

t h e  o v i p o s i t i o n  a n d  f e e d i n g  b e h a v i o u r  o f  w h i t e f l i e s  ( M o u n d ,  1 9 6 5 )  b e i n g  

t h e  i m p o r t a n c e .

5 . 2  B I O L O G Y

A dispersus  a d u l t s  l a i d  e l l i p t i c a l  e g g s ,  c o v e t e d  w i t h  w a x  s p i r a l s .  A  

m a s s  o f  e g g s  w e r e  f o u n d  i n  e a c h  s p i r a l  a n d  e a c h  e g g  h a d  a  s h o r t  s t a l k  f o r  

a t t a c h m e n t  w i t h  t h e  l e a f .  T h i s  s t a l k  w a s  h o l l o w  e x t e n s i o n  o f  t h e  c h o r i o n ,  

w h i c h  w a s  i n s e r t e d  i n t o  h o s t  p l a n t  s t o m a t a  d u r i n g ' o v i p o s i t i o n  t h r o u g h  

w h i c h  i t  g e t s  m o i s t u r e  f r o m  h o s t  p l a n t s  ( P a u l s o n  a n d  B e a r d s e l y ,  1 9 8 5 ) .  

T h e  e g g s  w e r e  l a i d  i n  t y p i c a l  s p i r a l s  o n  t h e  u n d e r s u r f a c e  o f  l e a v e s  

( P a l a n i s w a m i  el al.,  1 9 9 5 ) .  T h e  p r e s e n c e  o f  e g g  s p i r a l s  o n  u p p e r  s u r f a c e  

o f  l e a v e s  w a s  d u e  t o  t h e  h e a v y  i n f e s t a t i o n  o f  s p i r a l l i n g  w h i t e f l y  o n  t h e  

p l a n t s .

I n c u b a t i o n  p e r i o d  s h o w e d  s l i g h t  v a r i a t i o n  a m o n g  d i f f e r e n t  h o s t  

p l a n t s  t e s t e d .  O n  c a s s a v a  i t  w a s  5 . 8 0  ±  0 . 6 0  d a y s  w h i c h  w a s  in 

c o n f i r m a t i o n  w i t h  f i n d i n g s  o f  P a l a n i s w a m i  el al. ( 1 9 9 5 ) .  I n c u b a t i o n  p e r i o d  

o n  t o m a t o  w a s  7 . 6 0  ±  0 . 4 9 0  d a y s  a n d  o n  c h i l l i  i t  w a s  6 . 0 0  ±  0 . 4 5  d a y s .  

I n c u b a t i o n  p e r i o d  m a y  b e  v a r i e d  w i t h  h o s t  p l a n t s  a n d  c l i m a t i c  c o n d i t i o n s .

F i r s t  i n s t a r  n y m p h  o f  A. dispersus  i s  c a l l e d  c r a w l e r ,  w h i c h  i s  t h e  

o n l y  s t a g e  w i t h  f u n c t i o n a l  l e g s  a n d  d i s t i n c t  a n t e n n a e  ( W a t e r h o u s e  a n d  

N o r r i s .  1 9 8 9 ;  G c e t h a .  2 0 0 0 ) .  C r a w l e r  s h o w e d  a  t e n d e n c y  t o  c o n g r e g a t e  in 

a  p a t c h  n e a r  t h e  e g g  s p i r a l  f r o m  w h i c h  t h e y  h a t c h e d  o u t .  A c c o r d i n g  to 

W a l k e r  ( 1 9 8 5 ) .  i t s  m o v e m e n t  w a s  q u i c k  i n  w a r m e r  d a y s  o v e r  t h e  l e a f



s u r f a c e .  T h e  c r a w l e r  p e r i o d  w a s  m o r e  i n  t o m a t o  ( 5 . 8 0  ±  0 . 4 0  d a y s )  w h e n  

c o m p a r e d  t o  c a s s a v a  ( 4 . 6 0  ±  0 . 4 8 )  a n d  c h i l l i  ( 4 . 7 0  ±  0 . 4 5  d a y s ) .  T h i s  m a y  

b e  d u e  t o  h o s t  p l a n t  c h a r a c t e r i s t i c s ,  l i k e  l e a f  h a i r i n e s s  a n d  c u t i c l e  

t h i c k n e s s .  S e c o n d  i n s t a r  n y m p h  w a s  o v a l  i n  s h a p e  a n d  s e d e n t a r y .  T h i r d  

i n s t a r  n y m p h  h a d  n u m e r o u s  g l a s s  l i k e  w a x y  r o d s  w h e r e  a s  t h e  f o u r t h  i n s t a r  

n y m p h  p u p a  w a s  s o o n  c o v e r e d  w i t h  c o p i o u s  a m o u n t  o f  w h i l e  w a x y  

m a t e r i a l  d o r s a l l y  a s  t u f f s  ( W a t e r h o u s e  a n d  N o r r i s ,  1 9 8 9 ) .  T o t a l  

d e v e l o p m e n t a l  p e r i o d  o n  c a s s a v a ,  t o m a t o  a n d  c h i l l i  w a s  2 1 . 3 0  +  0 . 6 4 .  

2 6 . 6 0  0 . 9 2  a n d  2 2 . 7 0  +  0 . 6 4  d a y s  r e s p e c t i v e l y .  T h e  l o w  d e v e l o p m e n t a l

p e r i o d  o n  c a s s a v a  i n d i c a t e d  t h e  h i g h e r  s u s c e p t i b i l i t y  o f  t h e  c r o p  o v e r  

t o m a t o  a n d  c h i l l i .

A m o n g  t h e  w h i t e f l i e s ,  A. dispersus  i s  l a r g e r  w i t h  c o m p l e x  w i n g  

v e n a t i o n .  I m m e d i a t e l y  a f t e r  e m e r g e n c e  a d u l t s  h a d  n o  w a x y  c o a t  a n d  l a t e r  

t h e y  w e r e  c o v e r e d  w i t h  w h i l e  w a x  p o w d e r s .  A f t e r  t h e  e m e r g e n c e  f r o m  t h e  

p u p a r i a  a d u l t s  t o o k  t w o  t o  t h r e e  h o u r s  f o r  c o m p l e t e  c o v e r i n g  w i t h  w a x y  

c o a t .  I t  h a d  c h a r a c t e r i s t i c  b l a c k  s p o t s  o n  i t s  f o r e w i n g s  ( G i l l .  1 9 9 0 ) .  

A d u l t s  w e r e  a c t i v e  d u r i n g  m o r n i n g  h o u r s .  F e m a l e s  l a y  e g g s  o n e  d a y  a f t e r  

e m e r g e n c e  ( W a t e r h o u s e  a n d  N o r r i s .  1 9 8 9 ) .  T h e  c i r c u l a r  e g g  p a t t e r n  a r e  

p r o d u c e d  b y  t h e  c o n c u r r e n t  f e e d i n g  a n d  o v i p o s i t i o n  a n d  t h e  f e m a l e  r o t a t e s  

a r o u n d  t h e  p o i n t  w h e r e  h e r  s t y l e t s  a r e  i n s e r t e d  i n t o  t h e  l e a f  ( N o l d u s  a n d  

L e r t t e r e n .  1 9 8 6 ) .  A d u l t s  t e n d  t o  o v i p o s i t  o n  y o u n g e r  l e a v e s ,  t h u s  

r e g u l a t i n g  l a t e r  d e v e l o p m e n t a l  l i f e  s t a g e s  t o  p r o g r e s s i v e l y  o l d e r  l e a v e s .  

T h i s  s h o w e d  t h a t  t h e  v e r t i c a l  d i s t r i b u t i o n  i s  d i s t i n c t l y  s t r a t i f i e d  w i t h  

r e s p e c t  t o  d i f f e r e n t  d e v e l o p m e n t a l  s t a g e s  ( O h n e s s o r g e  e r  o / . ,  1 9 8 0 ;  

N a r a y a n a s w a m y  e f  a / . ,  1 9 9 9 ) .  T h e  a d u l t  l o n g e v i t y  a n d  f e c u n d i t y  w e r e  

m o r e  i n  c a s s a v a  w h i c h  o n c e  a g a i n  i n d i c a t e d  t h e  s u i t a b i l i t y  o f  h o s t  p l a n t  

f o r  t h e  d e v e l o p m e n t  o f  t h e  p e s t .

5 . 3  N A T U R H  O F  D A M A G H

S p i r a l l i n g  w h i t e f l y  c a u s e d  b o t h  d i r e c t  a n d  i n d i r e c t  d a m a g e s  t o  t h e  

c r o p  p l a n t s .  D i r e c t  d a m a g e  w a s  c a u s e d  b y  s u c k i n g  t h e  p l a n t  s a p  f r o m



t e n d e r  p a r t s  o f  p l a n t s  b y  n y m p h  a n d  a d u l t  s t a g e s  o f  w h i t e f l i e s  ( W a t e r h o u s e  

a n d  N o r r i s ,  1 9 8 9 ) .  I n d i r e c t  d a m a g e  w a s  d u e  t o  t h e  p r e s e n c e  o f  s o o t y  

m o u l d .

5 . 4  S Y M P T O M S  O F  A T T A C K

H e a v y  i n f e s t a t i o n  o f  s p i r a l l i n g  w h i t e f l y  a n d  s o o t y  m o u l d  r e s u l t e d  

u p w a r d  c u r l i n g  o f  l e a v e s  i n  c a s s a v a .  P a l a n i s w a m i  et al. ( 1 9 9 5 )  r e p o r t e d  

t h a t  t h e  f e e d i n g  r e s u l t e d  y e l l o w  s p e c k l i n g ,  c r i n k l i n g  a n d  c u r l i n g  o f  l e a v e s .

H e a v y  i n f e s t a t i o n  o n  l e a f  r e s u l t e d  c r i n k l i n g  a n d  l e a v e s  b e c a m e  

b r i t t l e  d u e  t o  s a p  l o s s .  C o t o  a n d  M e t z l e r  ( 1 9 9 8 )  s t u d i e d  t h e  e f f e c t  o f  s o o t y  

m o u l d  o n  b a n a n a  f i n g e r s .  D u e  t o  h e a v y  i n f e s t a t i o n  t h e r e  w e r e  s i g n i f i c a n t  

d i f f e r e n c e s  i n  f i n g e r  w i d t h  a n d  t h e y  t o o k  10  m o r e  d a y s  f o r  m a t u r i t y .

5 . 5  N A T U R A L  E N E M I E S  A S S O C I A T E D  W I T H  S P I R A L L I N G  

W H I T E F L Y

A  t o t a l  o f  4 3  n a t u r a l  e n e m i e s  i n c l u d i n g  4 0  p r e d a t o r s ,  t w o  

p a r a s i t o i d s  a n d  a  f u n g u s  w e r e  r e p o r t e d  f r o m  s p i r a l i n g  w h i t e f l y  ( R a m a n i  ct 

a!., 2 0 0 2 ) .  T h e  p r e d a t o r s  b e l o n g i n g  t o  n i t i d u i i d ,  c o c c i n e l l i d ,  s y r p h i d  a n d  

s p i d e r  g r o u p s  w e r e  r e c o r d e d  a s  n a t u r a l  e n e m i e s  o f  s p i r a l l i n g  w h i t e f l y .  A  

v e r y  r i c h  p a r a s i t o i d  a n d  p r e d a t o r y  e n t o m o f a u n a  i s  f r e q u e n t l y  p r e s e n t  i n  t h e  

c o u n t r y  o f  o r i g i n  o f  w h i t e f l i e s  ( W a t e r h o u s e  a n d  N o r r i s ,  1 9 8 9 ;  D ’A l m e i d a .  

1 9 9 8 ) .  I n  I n d i a  d u r i n g  t h e  i n i t i a l  p e r i o d  o f  p e s t  o c c u r r e n c e ,  o n l y  f e w  

p r e d a t o r s  w e r e  f o u n d  p r e y i n g  o n  A. di.spersus. L a t e r ,  s e v e r a l  i n d i g e n o u s  

n a t u r a l  e n e m i e s  h a v e  e x p a n d e d  t h e i r  h o s t  r a n g e  t o  i n c l u d e  t h i s  i n v a d i n g  

p e s t  a l s o  ( M a n i  a n d  K r i s h n a m o o r t h y .  2 0 0 0 ;  P D B C  2 0 0 1 ) .  D u r i n g  t h e  

s u r v e y ,  a l o n g  w i t h  t h e  p o p u l a t i o n  o f  s p i r a l l i n g  w h i t e f l y .  C. ind icu \ 

a p p e a r e d  a b u n d a n t l y  o n  c a s s a v a  f i e l d .  It  w a s  a  v o r a c i o u s  f e e d e r  o f  e g g s  

a n d  e a r l y  s t a g e s  o f  s p i r a l l i n g  w h i t e f l y .  It  w a s  r e p o r t e d  a s  p r e d a c i o u s  o n  

d i a s p i d i d  s c a l e  i n s e c t s  t h r o u g h o u t  t h e  t r o p i c a l ,  s u b t r o p i c a l  a n d  t e m p e r a t e  

r e g i o n s  o f  t h e  w o r l d  ( B l u m b e r g  a n d  S w i r s k i ,  1 9 7 4 :  W a n g  ei at.. 1 9 8 4 ) .
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K a j i t h a  el al. ( 1 9 9 1 )  r e c o r d e d  i t  f r o m  I n d o n e s i a  o n  g u a v a  p l a n t s .  I t  w a s  

r e p o r t e d  f r o m  M i n i c o y  I s l a n d s  b y  R a m a n i  et al. ( 2 0 0 2 ) .  I n  I n d i a  i t  w a s  

f i r s t  r e p o r t e d  b y  G e e t h a  ( 2 0 0 0 )  f r o m  t h e  c a s s a v a  f i e l d s  o f  T a m i l  N a d u .

T h e  s y r p h i d  p r e d a t o r  Allograpta java n a  w a s  r e p o r t e d  f o r  t h e  f i r s t  

t i m e  i n  I n d i a  o n  s p i r a l l i n g  w h i t e f i y .  I n i t i a l l y  it  w a s  r e p o r t e d  as

a p h i d o p h a g o u s  in  L a b l a b  ( P a t r o  a n d  B e h e r a .  2 0 0 2 ) .  T h e  l a r v a  w a s  f o u n d  

t o  b e  a  h e a v y  f e e d e r  o f  n y m p h s  o f  s p i r a l l i n g  w h i t e f i y .

A dispersus  w a s  k n o w n  t o  b e  p r e d a t e d  b y  a b o u t  2 0  s p e c i e s  o f  

c o c c i n e l l i d s  i n  m a n y  a r e a s  ( M a n i  a n d  K r i s h n a m o o r t h y  1 9 9 1 ) .  D u r i n g  t h e  

s u r v e y ,  t h e  c o c c i n e l l i d  p r e d a t o r ,  A. puitarudriahi  w a s  f o u n d  f e e d i n g  o n  

t h e  e g g s  o f  s p i r a l l i n g  w h i t e f i y .  It  i s  w h i t e f i y  s p e c i f i c  a n d  o c c u r s  

t h r o u g h o u t  t h e  y e a r .  T h e  s a m e  s p e c i e s  h a d  b e e n  r e c o r d e d  e a r l i e r  f r o m  

S r i  L a n k a  ( W i j e s e k a r a  a n d  K u d a g a m g e ,  1 9 9 0 )  a n d  I n d i a  ( M a n i  a n d  

K r i s h n a m o o r t h y ,  1 9 9 9 ) .

S e v e r a l  s p i d e r s  w e r e  a l s o  f o u n d  a s s o c i a t e d  w i t h  e g g  s p i r a l s  o f  

s p i r a l l i n g  w h i t e f i y .  A l o n g  w i t h  t h e m  t h e  n a t u r a l  e n e m i e s  i n  t h e  f i e l d  

r e d u c e d  t h e  s p i r a l l i n g  w h i t e f i y  p o p u l a t i o n  t o  l o w  l e v e l s .

5 . 6  M A N A G E M E N T  O F  S P I R A L L I N G  W H I T E F L Y

S y n t h e t i c  c h e m i c a l s  d o  n o t  a d e q u a t e l y  c o n t r o l  s p i r a l l i n g  w h i t e f i y  

p o p u l a t i o n  s i n c e  t h e  n y m p h s  a r e  c o v e r e d  w i t h  h e a v y  w a x y  f l o c c u l e m  

m a t e r i a l s  a n d  w a x y  t h r e a d s  p r o d u c e d  b y  t h e  i n s e c t ,  w h i c h  f u n c t i o n  a s  

d e f e n c e  a g a i n s t  c h e m i c a l s  ( W a t e r h o u s e  a n d  N o r r i s ,  1 9 8 9 ;  

N e u e n s c h w a n d e r ,  1 9 9 4 ) .  C o n t a c t  a n d  s y s t e m i c  i n s e c t i c i d e s  r e c o m m e n d e d  

f o r  o t h e r  p e s t s  t e m p o r a r i l y  r e d u c e  s p i r a l l i n g  w h i t e f i y  p o p u l a t i o n s  a n d  a t  

t h e  s a m e  t i m e  t h e y  d e s t r o y  t h e  n a t u r a l  e n e m i e s  a l s o  ( W a t e r h o u s e  a n d  

N o r r i s ,  1 9 8 9 ) .

Results of  the present study indicated that among the formulated 

botamcals Neemazal 4 mi l '1 recorded highest reduction of  egg spiral



( 2 6 . 4 1  p e r  c e n t )  a n d  n y m p h a l  p o p u l a t i o n  ( 3 4 . 4 0  p e r  c e n t )  o n  t h r e e  d a y s  

a f t e r  t r e a t m e n t s  d u r i n g  t h e  f i r s t  s p r a y .  A d u l t  m o r t a l i t y  w a s  m a x i m u m  

( 5 4 . 5 1  p e r  c e n t )  o n  f i r s t  d a y  a f t e r  t r e a t m e n t  i n  a l l  t h e  t r e a t m e n t s .  D u r i n g  

s e c o n d  s p r a y  a t  6 0  d a y s  a f t e r  t r a n s p l a n t i n g  o f  t o m a t o  N e e m a z a l  4  m l  1 

r e c o r d e d  t h e  e g g  m o r t a l i t y  o f  2 9 . 7 4  p e r  c e n t  a n d  n y m p h a l  m o r t a l i t y  o f  

4 1 . 1 0  p e r  c e n t  a t  t h r e e  d a y s  a f t e r  t r e a t m e n t .  A d u l t  m o r t a l i t y  r e c o r d e d  w a s  

5 3 . 4 7  p e r  c e n t ,  o n  o n e  d a y  a f t e r  t r e a t m e n t .  N e e m a z a l  4  m l  l ' 1 r e c o r d e d  t h e  

e g g  s p i r a l  r e d u c t i o n  o f  2 3 . 2 2  p e r  c e n t  o n  7 5  d a y s  a f t e r  t r a n s p l a n t i n g  a n d  

n y m p h a l  m o r t a l i t y  o f  3 3 . 3 8  p e r  c e n t  o n  t h i r d  d a y  a f t e r  t r e a t m e n t .  A d u l t  

m o r t a l i t y  w a s  t h e  h i g h e s t  o n  o n e  d a y  a f t e r  t r e a t m e n t  a n d  i t  w a s  4 6 . 0 7  p e r  

c e n t .

E v e n t h o u g h  D i m e t h o a t e  0 . 0 5  p e r  c e n t  r e c o r d e d  h i g h e s t  m o r t a l i t y  o f  

s p i r a l l i n g  w h i t e f l y  t h e r e  a r e  d i f f i c u l t i e s  i n  m a n a g i n g  t h e m  w i t h  c h e m i c a l  

i n s e c t i c i d e s .  I t  i s  r e p o r t e d  t h a t  a p p l i c a t i o n  o f  i n s e c t i c i d e s  r e d u c e s  t h e  

w h i t e f l y  a b u n d a n c e  o n l y  t e m p o r a r i l y .  K a j i t a  et al. ( 1 9 9 1 )  r e p o r t e d  t h a t  

c h e m i c a l  c o n t r o l  i s  i m p r a c t i c a b l e  b e c a u s e  o f  t h e  a b u n d a n c e  o f  h o s t  p l a n t s ,  

i n c l u d i n g  l a r g e  t r e e s  a n d  t h e  w i d e s p r e a d  d i s t r i b u t i o n  o f  t h e  s p i r a l l i n g  

w h i t e f l y .

A m o n g  t h e  d i f f e r e n t  l i f e  s t a g e s  o f  t h e  p e s t ,  e g g  s t a g e  w a s  t h e  l e a s t  

s u s c e p t i b l e  a n d  t h e  r e d u c t i o n  i n  t h e  p o p u l a t i o n  o f  n y m p h s  a n d  a d u l t s  w e r e  

m u c h  h i g h e r  t h a n  t h a t  o f  e g g .  W a x y  c o a t i n g  o f  t h e  e g g  p r o b a b l y  i m p a r t s  

p r o t e c t i o n  b y  p r e v e n t i n g  t h e m  f r o m  c o m i n g  i n t o  d i r e c t  c o n t a c t  w i t h  t h e  

s p r a y  f l u i d .

F i g u r e s  1 - 6  i n d i c a t e d  t h a t  t h e  a c t i o n  o f  n e e m  p r o d u c t s  w a s  r a t h e r  

s l o w  c o m p a r e d  t o  t h a t  o f  D i m e t h o a t e  w h i c h  p r o d u c e d  c o n s i d e r a b l e  

r e d u c t i o n  in  t h e  p e s t  p o p u l a t i o n  o n  t h e  f i r s t  d a y  a f t e r  t r e a t m e n t .  T h e r e  

a f t e r  o n l y  m a r g i n a l  i n c r e a s e  i n  e f f e c t  w a s  n o t i c e d .  I n  t h e  c a s e  o f  n e e m  

p r o d u c t s ,  a c t i o n  w a s  d e l a y e d  a n d  s i g n i f i c a n t  r e d u c t i o n  i n  p e s t  p o p u l a t i o n  

o c c u r r e d  o n l y  a f t e r  t w o  d a y s  o f  t r e a t m e n t .  I t  i s  w e l l  k n o w n  t h a t  t h e  

o r g a n o p h o s p h o r u s  c o m p o u n d s  h a v e  t h e i r  a c t i o n  o n  t h e  t a r g e t  o r g a n i s m



i m m e d i a t e l y  a f t e r  t r e a t m e n t  b y  i m p a i r i n g  t h e  f u n c t i o n  o f  t h e  n e r v o u s  

s y s t e m .  B u t  s e v e r a l  p l a n t  p r o d u c t s  i n t e r f e r e  w i t h  t h e  g r o w t h  a n d  

d e v e l o p m e n t  b y  a c t i n g  o n  t h e  e n d o c r i n e  s y s t e m  ( R e t n a k a r a n  ei a l ., 1 9 8 5 )  

a n d  b y  t h e i r  d e t e r r e n t  a n d  a n t i f e e d a n t  p r o p e r t i e s .  T h e  d e l a y e d  e f f e c t  o f  

b o t a n i c a l s  c o m p a r e d  t o  c h e m i c a l  i n s e c t i c i d e s  i s  r a t h e r  d u e  t o  t h e i r  b a s i c  

d i f f e r e n c e  i n  t h e  m o d e  o f  a c t i o n .

H i g h  e f f i c i e n c y  o f  D i m e t h o a t e  c o m p a r e d  t o  c o m m e r c i a l  n c e m  

f o r m u l a t i o n s  o r  c r u d e  p l a n t  e x t r a c t s  u n d e r s c o r e s  t h e  i m p o r t a n c e  o f  

c o n v e n t i o n a l  c h e m i c a l  i n s e c t i c i d e s  a s  a  v i t a l  c o m p o n e n t  i n  t h e  m a n a g e m e n t  

s t r a t e g i e s  o f  A. dispersus  e s p e c i a l l y  i n  h i g h  i n t e n s i t y  i n f e s t a t i o n s .  T h e  

m o d e r a t e  e f f i c a c y  o f  n e e m  p r o d u c t s  i n  r e d u c i n g  t h e  v a r i o u s  l i f e  s t a g e s  o f  t h e  

p e s t  o v e r  a  p e r i o d  o f  f o u r  d a y s  i n d i c a t e d  t h a t  n e e m  i s  a l s o  a  p o t e n t i a l  

c o m p o n e n t  i n  a n y  i n t e g r a t e d  m a n a g e m e n t  p r o g r a m m e .  F u r t h e r ,  l a c k  o f  

m a m m a l i a n  t o x i c i t y  a n d  s a f e t y  t o w a r d s  b e n e f i c i a l  o r g a n i s m s  a r e  a d d e d  

a d v a n t a g e s  o f  n e e m  p r o d u c t s  ( M a n n  a n d  D h a l i w a l ,  2 0 0  i ).

A. panicula la  a n d  H. suuveoiens  t h o u g h  e f f e c t i v e  a g a i n s t  s o m e  

i n s e c t  p e s t s  ( R e g h u n a t h  a n d  G o k u l a p a l a n ,  1 9 9 9 ) ,  t u r n e d  o u t  t o  b e  t h e  

l e a s t  e f f e c t i v e  a g a i n s t  A. dispersus. A m o n g  t h e  n e e m  p r o d u c t s ,  N e e m a z a l  

w h i c h  c o n t a i n s  m o r e  a z a d i r a c h t i n  t h a n  E c o n e e m  w a s  f o u n d  t o  b e  m o r e  

e f f e c t i v e  w i t h  s i g n i f i c a n t l y  h i g h e r  i m p a c t  i n  m a j o r i t y  o f  t h e  t r e a t m e n t s .  

T h e  a b o v e  o b s e r v a t i o n s  r e g a r d i n g  t h e  i m p a c t  o f  t h e  t r e a t m e n t s  o n  t h e  p e s t  

p o p u l a t i o n s  h a d  r e f l e c t e d  i n  t h e  y i e l d  t o o  w i t h  s i m i l a r  t r e n d .

T h o u g h  t h e r e  w a s  n o  s i g n i f i c a n t  d i f f e r e n c e  in p)ant h e i g h t  i n  a n y  o f  

t h e  t r e a t m e n t s  o v e r  c o n t r o l ,  t h e r e  w a s  m a r g i n a l  i n c r e a s e  i n  h e i g h t  o f  p l a n t s  

w h i c h  r e c e i v e d  t r e a t m e n t s  w i t h  n e e m  p r o d u c t s .

B a s e d  o n  t h e  r e s u l t s  o f  t h e  s t u d y ,  d e s t r u c t i o n  o f  w e e d  h o s t  p l a n t s ,  

u s e  o f  n e e m  p r o d u c t s  a n d  t h e r e  b \  t h e  c o n s e r v a t i o n  o f  t h e  n a t u r a l  e n e m i e s  

c a n  b e  r e c o m m e n d e d  f o r  t h e  m a n a g e m e n t  o f  t h e  p e s t .  H o w e v e r  in  h i g h  

i n t e n s i t y  i n f e s t a t i o n  o n  e c o n o m i c a l l y  i m p o r t a n t  c r o p s ,  i n s e c t i c i d a l  

i n t e r v e n t i o n s  m a y  b e  n e c e s s a r y .
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6. SUMMARY

T h e  s p i r a l l i n g  w h i t e f l y  A. dispersus  i s  o n e  o f  t h e  m o s t  i m p o r t a n t  

p o l y p h a g o u s  p e s t s  t h a t  i n v a d e d  I n d i a .  M a n a g e m e n t  o f  t h i s  p e s t  i s  d i f f i c u l t  

b e c a u s e  o f  t h e  m u l t i t u d e  o f  h o s t  p l a n t s  a n d  i t s  r a p i d  r a t e  o f  m u l t i p l i c a t i o n  

a n d  d i s p e r s a l .  T h e  s a l i e n t  f i n d i n g s  o f  t h e  i n v e s t i g a t i o n s  o n  t h e  b i o e c o l o g y  

a n d  m a n a g e m e n t  o f  A. dispersus  a r e  s u m m a r i z e d  b e l o w .

S u r v e y  c o n d u c t e d  i n  t h e  I n s t r u c t i o n a l  F a r m ,  C o l l e g e  o f  A g r i c u l t u r e ,  

V e l i a y a n i  f o r  a  p e r i o d  o f  o n e  y e a r  r e v e a l e d  t h a t  A. d ispersus  a t t a c k e d  5 0  

h o s t  p l a n t s  b e l o n g i n g  t o  3 0  f a m i l i e s .

Averrhoea bilimbi L ,  Capsicum chinense  J a c q . ,  Vigna unguiculata  

( L . )  W a l p . ,  Vitis vinifera  L i n n ,  Passiflora edulis  L . ,  JacquemonHa  

violaceae  C h o i s y ,  Spathoglotlis aurea  L i n d l e ,  Ixora chinensis  L a m ,  

A lysicarpus vaginalis  ( L . )  D C ,  Chromolaena odorala (L.) K i n g  a n d  

R o b i n s o n  a n d  Phaseolus  s p .  w e r e  f o u n d  f i r s t  t i m e  i n  I n d i a  a s  h o s t  p l a n t s  

o f  s p i r a l l i n g  w h i t e f l y  i n  t h e  p r e s e n t  s t u d y .

S t u d i e s  o n  t h e  b i o l o g y  o f  A dispersus  o n  c a s s a v a ,  t o m a t o  a n d  c h i l l i  

r e v e a l e d  t h a t  c a s s a v a  w a s  t h e  m o s t  s u s c e p t i b l e  c r o p  w h e n  c o m p a r e d  to  

t o m a t o  a n d  c h i l l i .  I n  c a s s a v a ,  d e v e l o p m e n t a l  p e r i o d  i s  ( 2 1 . 3 0  + 0 . 6 4  d a y s )  

l o w  w h e r e  a s  a d u l t  l o n g e v i t y  ( 1 3 . 2 0  +  2 . 4 8  d a y s )  a n d  f e c u n d i t y  

( 2 7 . 6 0  +  6 . 0 6 )  w e r e  h i g h  c o m p a r e d  t o  t o m a t o  a n d  c h i l l i .

E g g s  w e r e  s t a l k e d ,  e l l i p t i c a l  a n d  l i g h t  y e l l o w  t o  t a n  c o l o u r e d  a n d  

l a i d  i n  t y p i c a l  s p i r a l  m a n n e r  o n  t h e  u n d e r  s u r f a c e  o f  t h e  l e a v e s .  T h e r e  

w e r e  f o u r  i m m a t u r e  s t a g e s ,  t h r e e  n y m p h a l  a n d  o n e  p u p a l  s t a g e .  F i r s t  i n s t a r  

n y m p h  w a s  c r a w l e r  w i t h  f u n c t i o n a l  l e g s  a n d  a n t e n n a e .  S e c o n d  i n s t a r  

n y m p h  w a s  s e d e n t a r y  w i t h  a t r o p h i e d  l e g s  a n d  t h e  t h i r d  i n s t a r  n y m p h s  w i t h  

n u m e r o u s  g l a s s  l i k e  w a x y  r o d s .  T h e  p u p a  w a s  e n t i r e L  c o v e r e d  w i t h  w h i t e  

w a x y  m a t e r i a l .
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T h e  s p i r a l l i n g  w h i t e f l y  c a u s e d  d a m a g e  l o  t h e  p l a n t s  b y  f e e d i n g  

p l a n t  s a p  f r o m  t h e  f o l i a g e  a n d  t e n d e r  p a r t s .  T h e  i n d i r e c t  d a m a g e  w a s  d u e  

t o  t h e  a c c u m u l a t i o n  o f  h o n e y  d e w  a n d  w h i t e  w a x y  f l o c c u l e n t  m a t e r i a l s .  

H o n e y  d e w  s e r v e d  a s  s u b s t r a t e  f o r  t h e  d e v e l o p m e n t  o f  s o o t y  m o u l d .  T h i s  

d e c r e a s e d  t h e  p h o t o s y n t h e t i c  a c t i v i t y  a n d  r e d u c e d  t h e  v i g o u r  o f  t h e  p l a n t .  

H e a v y  i n f e s t a t i o n  o f  A. dispersus  c o m b i n e d  w i t h  i n f e c t i o n  o l ' s o o t y  m o u l d  

o n  h o s t  p l a n t s  r e s u l t e d  i n  l o s s  o f  p l a n t  v i g o u r ,  u n s i g h t l y  a p p e a r a n c e  a n d  

r e d u c t i o n  i n  y i e i d .

D u r i n g  t h e  s u r v e y ,  t h r e e  p r e d a t o r s  w e r e  r e c o r d e d  f r o m  t h e  e g g s  a n d  

n y m p h s .  T h e y  w e r e  s y r p h i d  p r e d a t o r  Allograpta  ja va n a  ( W i e d e m a n ) ,  

c o c c i n e l l i d  p r e d a t o r  Axinoscym nus putiarudricihi ( K a p u r  a n d  M u n s h i )  a n d  

a  n i t i d u l i d  p r e d a t o r  Cybocephalus indicus  ( T i a n  a n d  R a m a n i ) .  S e v e r a l  

s p e c i e s  o f  s p i d e r s  w e r e  a l s o  f o u n d  p r e y i n g  o n  t h e  e g g s  a n d  n y m p h s .

F r o m  t h e  m a n a g e m e n t  t r i a l s ,  i t  w a s  f o u n d  t h a t  a m o n g  t h e  

f o r m u l a t e d  b o t a n i c a l s ,  N e e m a z a l  4  m l  I ' 1 r e c o r d e d  h i g h e s t  r e d u c t i o n  o f  

e g g  s p i r a l s ,  n y m p h a l  a n d  a d u l t  p o p u l a t i o n  a t  4 5 ,  6 0  a n d  7 5  d a y s  a f t e r  

t r a n s p l a n t i n g .

T h o u g h  it  i s  e f f i c i e n t ,  t h e  u s e  o f  D i m e t h o a t e  c o m p a r e d  to 

c o m m e r c i a l  n e e m  f o r m u l a t i o n s  o r  c r u d e  p l a n t  e x t r a c t s  u n d e r s c o r e s  t h e  

i m p o r t a n c e  o f  c h e m i c a l  i n s e c t i c i d e s  i n  t h e  m a n a g e m e n t  o f  A. dispersus. 

T h e  m o d e r a t e  e f f i c a c y  o f  n c e m  p r o d u c t s  in  r e d u c i n g  v a r i o u s  l i f e  s t a g e s  o f  

t h e  p e s t  c o u p l e d  w i t h  t h e  e n v i r o n m e n t  s a f e t y  i n d i c a t e d  t h a t  i t  i s  a  p o t e n t i a l  

c o m p o n e n t  in  t h e  i n t e g r a t e d  m a n a g e m e n t  p r o g r a m m e .

B a s e d  o n  t h e  r e s u l t s  o f  t h e  p r e s e n t  s t u d y ,  s t r a t e g i e s  viz., 

d e s t r u c t i o n  o f  w e e d  h o s t  p l a n t s ,  u s e  o f  n e e m  p r o d u c t s  a n d  t h e r e  b y  t h e  

c o n s e r v a t i o n  o f  n a t u r a l  e n e m i e s  c a n  b e  r e c o m m e n d e d  f o r  t h e  m a n a g e m e n t  

o f  .1 dispersus.
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ABSTRACT

A  s t u d y  o n  b i o e c o l o g y  a n d  m a n a g e m e n t  o f  s p i r a l l i n g  w h i t e f l y .  

Aleurodicus dispersus  R u s s e l l  w a s  c a r r i e d  o u t  i n  l a b o r a t o r y  a n d  p o t  

c u l t u r e  e x p e r i m e n t s  a t  t h e  D e p a r t m e n t  o f  E n t o m o l o g y ,  C o l l e g e  o f  

A g r i c u l t u r e ,  V e l l a y a m ,  T h i r u v a n a n t h a p u a r a m  d u r i n g  t h e  p e r i o d  2 0 0 3 -  

2 0 0 4 .

T h e  s u r v e y  c o n d u c t e d  i n  t h e  i n s t r u c t i o n a l  F a r m ,  C o l l e g e  o f  

A g r ic u l t u r e ,  V e l l a y a n i  f o r  a  p e r i o d  o f  o n e  y e a r  r e v e a l e d  th a t  Aleurodicus dispersus 

a t t a c k e d  5 0  h o s t  p l a n t s  b e l o n g i n g  t o  3 0  f a m i l i e s .  Averrhoea bilim bi L . .  

Capsicum chinem e  J a c q . ,  Vigna unguiculata  ( L . )  W a l p . ,  Vitis vinijera  L i n n ,  

Passiflora edulis L. ,  Jacquemontia violaceae C h o i s y ,  Spathugloitis aurea L ind le ,  

Ixora chinensis L a m . ,  Alysicarpus vaginalis (L. )  D C ,  Chromolaena odorula ( L . J  

K i n g  a n d  R o b i n s o n  a n d  Phaseolus  s p .  w e r e  r e p o r t e d  f o r  t h e  f i r s t  t i m e  in  

I n d i a  a s  h o s t  p l a n t s  o f  s p i r a l l i n g  w h i t e f l y  i n  t h e  p r e s e n t  s t u d y .

B i o l o g y  o f  A. dispersus  o n  c a s s a v a ,  t o m a t o  a n d  c h i l l i  r e v e a l e d  t h a t  

c a s s a v a  w a s  t h e  m o s t  s u s c e p t i b l e  h o s t  p l a n t  w i t h  s h o r t e r  d e v e l o p m e n t a l  

p e r i o d  a n d  l o n g e r  a d u l t  p e r i o d  a n d  h i g h e r  f e c u n d i t y .

T h e  e g g s  w e r e  l a i d  o n  t h e  u n d e r  s u r f a c e  o f  l e a v e s  i n  c h a r a c t e r i s l i c  

s p i r a l  m a n n e r .  E g g s  w e r e  s t a l k e d ,  e l l i p t i c a l  a n d  l i g h t  y e l l o w  t o  t a n  

c o l o u r e d .  T h e r e  w e r e  t h r e e  n y m p h a l  i n s t a r s  a n d  a  p u p a l  s t a g e .  A d u l t  

r e s e m b l e d  t i n y  m o t h s .  T h e  w i n g s  w e r e  c l e a r  f i r s t ,  l a t e r  c o v e r e d  w i t h  a 

w a x y  p o w d e r .

T h e  n y m p h s  a n d  a d u l t s  c a u s e d  d a m a g e  t o  t h e  p l a n t s  b y  s u c k i n g  c e l l  

s a p  f r o m  t h e  t e n d e r  p a r t s  o f  t h e  p l a n t s .  T h e y  e x c r e t e  h o n e y d e w ,  w h i c h  

s e r v e d  a s  t h e  s u b s t r a t e  f o r  t h e  d e v e l o p m e n t  o f  s o o t y  m o u l d .  H e a v y  

i n f e s t a t i o n  o f  A. dispersus  c o m b i n e d  w i t h  s o o t y  m o u l d  i n f e c t i o n  r e s u l t e d  

i n  l o s s  o f  p l a n t  v i g o u r ,  u n s i g h t l y  a p p e a r a n c e  a n d  r e d u c t i o n  i n  y i e l d .



T h e  p r e d a t o r s  r e p o r t e d  d u r i n g  t h e  s u r v e y  w e r e  Aliograpia juvunu  

W i e d e m a n n  ( D i p t e r a  : S y r p h i d a e ) ,  Axinoscym nus puttcirudriahi K a p u r  a n d  

M u n s h i  ( C o l e o p t e r a  : C o c c i n e l l i d a e ) ,  Cybocephalu.s indicus  T i a n  a n d  

R a m a n i  ( C o l e o p t e r a  : N i t i d u l i d a e )  a n d  s p i d e r s .

T w o  d o s e s  e a c h  o f  t h e  f o r m u l a t i o n  viz., N e e m a z a l ,  E c o n e e m .  a n d  

p l a n t  e x t r a c t  o f  Andrographis panicula ia  and Hyptis suaveolens  w e r e  

e v a l u a t e d  w i t h  D i m e t h o a t e  0 . 0 5  p e r  c e n t  a s  c h e c k  a g a i n s t  A. disper.sus o n  

t o m a t o .  T h r e e  s p r a y i n g s  w e r e  g i v e n  a t  4 5 ,  6 0  a n d  7 5  d a y s  a f t e r  

t r a n s p l a n t i n g .  A m o n g  t h e  f o r m u l a t e d  n e e m  p r o d u c t s ,  N e e m a z a l  4  m l  l ' 1 

r e c o r d e d  h i g h e s t  p o p u l a t i o n  r e d u c t i o n  o f  e g g s ,  n y m p h s  a n d  a d u l t s  o f  

A. dispersus  o n  t o m a t o .

T h e  n e e m  p r o d u c t s  w e r e  o f  o n l y  m o d e r a t e  e f f i c i e n c y  in  r e d u c i n g  

v a r i o u s  l i f e  s t a g e s  o f  t h e  p e s t  c o m p a r e d  t o  D i m e t h o a t e .  H o w e v e r ,  t h e  

p r o d u c t s  c a n  b e  i n c l u d e d  i n  t h e  i n t e g r a t e d  m a n a g e m e n t  o f  t h i s  w h i t e f l y .  

c o n s i d e r i n g  t h e  l o w e r  t o x i c i t y  t o  t h e  n a t u r a l  e n e m i e s  a n d  e n v i r o n m e n t a l  

s a f e t y .

B a s e d  o n  t h e  r e s u l t s  o f  t h e  p r e s e n t  s t u d y ,  d e s t r u c t i o n  o f  w e e d  h o s t  

p l a n t s  a n d  u s e  o f  n e e m  p r o d u c t s  c a n  b e  s u g g e s t e d  f o r  t h e  m a n a g e m e n t  o f  

A. disper.sus, a s  a n  a d h o c  r e c o m m e n d a t i o n .


