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INTRODUCTION

Flowers are the loveliest of the objects around
us and roses are indisputably the "gueen of flowers".
wWild roses were available on earth long before the
emergence of man on this globe. Geological records
show that these plants were present atleast thirly
m1llion years ago. In the wild situation they could
compete well with other species of plants and roses
emerged as a successful group of plants in nature.
From very ancient times the rose flowers were being
loved and cherished by man. In the modern age 1t holds
a unique place as a source of relaxation for the tiring
mind obsessed with the endless worries of the so called
civilization. The craze of man for the varietyof colours
and the wide scope 1in providing the same in rose flowers
prompted the breeders to produce newer and newer varieties
and a fantastically divergent and endeavouring types and
varieties of this plant has come 1nto existence all over

the world.

The growing demand for cut flowers used in ceremonies,
for purpose of worship,in indoor and outdoor decorations,
for beautifying the gardens etc has put rose cultivation
on an industrial footing. Conseguent to this aintensaive
breeding efforts, the inherent susceptibility of the newer

varieties to pests and diseases created serious problems



+o the rosarians. It beccame inevitable to use the
pesticldes in a very intensive scale to see the lovely

roses thraivaing and flowering in the premises.

&

Butani (1974) reported 50 species of insects
and mites as pests of rose, out of which only a few
were found to cause serious damage. Some species Of
thraps causing severe damage to the leaves and flowers
of rose were reported earlier also (Ayyar, 1940;
Ananthakrishnan, 1960 and 1971). Mites feedaing on the
plant (Bindra and Singh, 1970) and scales and other
pests affecting the foliage (Nair, 1975) were also on

record. Retithrips syriacus Mayet a highly polyphagous

species of thrips, has became a major pest of rose in
the recent past. Detailed studies on the biology, on
the nature and extent of damage caused by the different

pests and control of many of these pests are lacking.

Commercial cultavation of budded roses has
necessitated the application of plant protection chemicals
1n schedule, very often at short intervals of five to six
days to protect their valuable plants from the ravages
of pests and diseases. This intense use of plant protect-
1on chemicals have already created resistance problems
1n the management of pest in the gardens in and around
Trivandrum. Judicious pesticide management programme

have to be developed for the successful growing of rose.



The baslc informations on the nature and extent of
damage caused by different pests, the distribution of
the pests 1in relation to seasonal variations, thear
host range and bioecology are essential for developing
integrated control strategies. Identifying the peak
period in the prevalence of various pests may facilitate
the restricted use of pesticides in the gardens and
prevent further population build up of the pests so

that the future pesticides use can be limited.

Laboratory and field experiments on these aspects
have not been carried out in a sound footing so far.
Hence investigations were taken up with the following

objectives:

1. Survey of the pests affecting rose plants in different
lJocations of Trivandrum Taluk for a period of one year,

adopting standard statastical procedurese.

2. Correlation of the variability in pest population
observed during the different periods of the year

with the prevalent climatic factors.

3. Identification of the different species of insects
and mites i1nfesting rose and studies on the biology
and nature of damage caused by the important pest

specles.



Assessment of the influence of host plants on the

biology and development of R. syriacus.

Evaluation of ainsecticides for the control of insect

and mite pestLs of rose.
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REVIEW OF LITERATURE

Rose is subjected to attack by pests belonging to
different taxonomic positions doing heavy damage to the
vegetative parts as well as to the floral partse A brief
review of literature on the different pests of rose 1s

given below,

1.1 The thri

1.1.1 Selenothripg rubrocinctus Girard. This was first

reported in 1898 causing serious damage to cocoa in West
Indies, In India the first report was on cashewnut leaves
from Cochin (Ayyar, 1929), The other alternate hosts
reported for the thrips were Artocarpug sp., Ierminalia sp.
and avacado (Cotterell, 1930). Dry season (Cotterell, 1930)
and drought weather with much sunshine (Reyne, 1930) were
found to favour the insect development in the field. 4n
internal eulophid nymphal parasite Dasyscapus parvipennisg
had been identified from the thrips (Cotterell, 1930 and
Ferriere, 1931). The bionomics of S. rubrocinctus had been
worked out by Wang (1982) and he observed eight overlapping
generations of the thrips., The life-cycle took about

20~30 dayse. The population increased sharply and reached the
peak in late September-October, then declining rapidly in

response to lower temperature and reduced food gquality;



population growth was favoured by warm dry weather.

1.1.2 Scirtothrips dorsglig Hood. This was first
reported as a pest of chillics and castor planls in
Coimbatore by Ayyar in 1919, The other alternate hosts
of the thrips were groundnut, gogu, Lasslg fastulg and
brinjal (4yyar, 1932). In 1960, S. dorsalig was reported
as a pest of rose by Ananthakrishnan., Acaclg,Prosopi
Azgdirgchts, Caesalpinia, Nelumbium, Punigsa, Camellia
thea, Coffes arabica, Citrus sp. and Lycopersicon
lycopersicum were also found to be alternate hosts of
this pest (Ananthakrishnan, 1980).

1:7¢3 R. syrigcus Mayet. Rose leaves were infested
with this thrips alone or in association with Rhipiphorothripg
cruentatug. Infestation by the thrips resulted in almost
completely bleached leaves, filled with excreta, presenting
a sickly appearance and finally drying up, Observation on
the duration from first instar to the adult indicated that
it took 9-11 days on rose and 9-13 days on castor leaves,
This species had also been noted to cause damage to the
leaves of pomegranate (Ananthakrishnan, 1973). The other
alternate hosts were Vitig vinifers, Arachig hypogea, Punicg
Branatum, Acalypha sp., Cassig guriculgta, cotton and grape
vine (Ananthakrishnan, 1980). R. gsyriacus was also recorded



as a pest of coffee in India in 1953 which feed on both
sides of the leaves, causing silvery patches (Kumar et gl.,
1984),

1.1.4 Rhipiphorothrips cruentatug H. This was first

collected from rose from Coimbatore by Ayyar 1918 (Karny,
1926) and was reported to be a serious pest on the tender
leaves of rose which turn sickly and dry up (Ayyar, 1940).
It was also called as rose leaf thrips and was found
highly polyphagous. By their concentrated feeding,

mostly on lower surfaces of the leaves the leaves turned
brown, withered curled up and ultimately dropped down.
Once they damage the lower surface, they moved upwards

to the dorsal side and with the leaf beginning to dry up,
the individuals migrated to healthy leaves (Ananthakrishnan,
1973). Polistus olivaceus (Dy.) (lebracus (f)) was found
preying upon the nymphs of R. cruentatus (Dhaliwal, 1975).

1.1s5 Other thripg

Serious injury was caused to roses by Thrips
furscipennig Hal, the eggs of which were laid within the
tissues of the outer petal about the time the buds begin
to open. The mgjor injury was caused by the feeding of
the adults at the tip of the young tud, The larvae



apparently caused no injury when feeding between the
petals of the unopened bud, The larvae pupated on the
inner side of the calyx. The foliage was rarely injured
but in the absence of buds, eggs were lald within the

opening leaves at week shoots early in spring (Speyer, 1931).

Taemiothripg lefrovi Bagn,, I. rhopalantennaglig Shum,,
I, melapnurus Bagn, and Physotbrips andrewsi Bagh, were also

recorded infesting the leaves and flowers of rose.

In rose, Thrips flavus (Schrank), T. goloratug (Priesner)
and L. hawaliensis (Morgan) attacking flowers and Taeniothrips
traegardni (Trybom) and Aeolothrips collaris (Priesner)

attacking leaves were also lisled by Ananthakrishnan (1973).
1.2 Ihe mites

The species of mites commonly found damaging rose
plants were Tetranychus telarius Linnaeus. I. gquatorius
McGregor and Brevipalpug phoenicis (Geijaskee).

Butani (1974) reported that the common mites of rTose
were Tetranvchus telariug Linnaeus, I, egquagtoriug McGregor
(cucurbitae Rabman & Sapra) and Brevipalpus phoenmicis
(Geigaskee), Of these T. telarius was more destructive
and had a very wide range of host plants including almond,

apple, brinjal, bhindi, castor, cherry, cotton, grape vine,



papaya, peach, pear, strawberry and tomato. Both nymphs
and adults were found congregating on the underside of
leaves, protected by silky webs. They were found to suck
the cell sap causing blotches on the leaves which ultimately
dry up and the leaves fall down, These mites sppeared

with the onset of monsoon and were most active during
September to January, thereafter the activity declined till
April when they disappeared due to excessive heat.

In Varanasi district, I. urticae was found in medicinal

plants in the year 1971-74 especially during summer
{(Lal and Mukhargi, 1977).

Castor was also reporled as an alternate host of
T. urticae by Vora et al .(1984) who worked out the detailed
biology on the alternate food plants and the control

measures,

A survey of 95 commercial flower growers in New Zealand
showed that carnations, Gypsophils, roses, orchids,
chrysanthemums were more frequently infested with I. urticae
(Chapman and Penman, 1985).

P1llai and Jolly ‘51986) found that T. equatoriug,
the common mite of rose was infesting mulberry plants aand
the population was highest between March to July. A
temperature range of 28-33°C with a low humidity (40-50%)
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was favourable for breeding. Low temperature coupled with

humidity had an adverse effect on number of eggs laid,

1.3 The scale insgects

The hard scales Aspidiotus latapiae Signoret,
A, grientalr g Newstead, Lcervg aesvptiacg Douglas (Butani
1974), Aonidiella aurantii Maskell (4yyar, 1940), Agpidiotus
gdictyospermi var arecage Newst., A. transparens Gr.,
Chionaspis spe and Lindingasols rossi (Maskell) and the soft
scales Saissetig hemysphaeracum Targ. and Icerya purchasi
Mask, (Naxr, 1975) were found to infest rose and cause
heavy damage, The biology, nature of damage and control
of Aulacaspis rosae was worked out in rose and the other

alternate hosts are rasp berries, lemongrass and black-
berry (2non, 1986).

1.4  The Jassids

The Jassid, Fmpoasca sp. had been recorded on rose

during premonsoon period (Butany, 1974).

1.5 The gphidg

Macrosiphum rosaeformis Das was recorded as infesting
rose by Ayyar (1940). The other commonly found sphids on
roses were M. guphorbige Thomas, M. rogae Linnaeus and
Siphonophora rosae Leam which appear only during winter

from January to February (Butani, 1974),
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Nair (1975) also reported M, rosaeformis Das, M. rosae L.,

Y, euphorbige Th., Chaetosiphon tetrapodes Wlk. and Rhodobrum
poragum Sand. infesting tender shoots of rose.

Agarwala and Chaudhura (1981) observed M. rosae L., and
Sitobion rosaeformas Das (M, rosaeformis D,) infesting roses
in West Bengal; Aphidius rosae Hal. and Aphelinug sp. were
reported as the hymenopteran parasites attacking the aphids,

The effect of climatic factors on the common rose
aphid M. rosaeformis was studied by Atwal and Dhingra (1972)
and they revealed that temperature played an important role
in aphid growth and development.

The population characteristics and partial life-cycle
of Acrythosiphon porosum were worked out in hybrid tea roses
(Alverson and Parler, 1983),

1.6 The white fly

Aleurocanthus reosae Singh lald eggs on the undersurface
of rose leaves, The nymphs were brownish-yellow and puparia
Jet black with cottony fringe all around., This was reported
to have a countrywide distribution occurring as a serious
pest in some places. Aleurodes cotesi another species of
vhitefly also was reported infesting rose (Na:.r, 1975).
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1.7 The coreid bug

The coreid bug Euthochtha &leator Fab was found feeding

on roses, They attack the young twigs and cause mal formed
flowers and drooping leaves, Golden coloured eggs were laid
on leaves., Spiny nymphs were seen near termnal shoots and
the stout bodied brown adults on stem, bud or foliage

(Mead, 1981).

1.8 The caterpillar pests

The lepidopterous pests recorded onrose include Euproctis

fraterna M,, E. stantillans w,, Parasa lepidaCr,, Achaea

Janata L, and Stauropus alternus (Ayyar, 1940), 1In addition

to these lepidopteran pests, Haleystogramma hibiscist

(Gelechiidae), Indarbela tetraonis (Moo) Arbelidae), Soritia

leptalina Koll, (Zygaenidae), Eucosma zelota Meyr, and

Argyroploce aprobola Meyr., (Eucosmidae), Peronia schallerina

Linn,, Ulodennis trigrapha Meyr. and Platypella agrobola Meyr,

(Totricidae), Taragama siva Lef, (Lasiocampidae), Thalassodes

verarlia Guen, and Hyposidra successaria W1k, (Geometridae),

Spodoptera litura F,, Silepta celtis Meyr,, Heliothis armigera

and Parallelia alpira (Noctuidese) were also reported as pests

of rose (Nair, 1975), BEuproctis lunata Walker found feeding

on roses was reported by Singh and Grewal (1981). Lymantria

obfuscata was recorded as a pest of rose by Dharmadhikari et al.,

1985, from Kashmir and Himachal Pradesh,
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Severe infestation of roses by larvae of H. grmigera
was observed in Simla, the level of iffestation being 3=17
larvae per plant (Kishore & llisra, 1983).

1.9 IThe beetle pests

The rose chaffer beetles Macrodactvlus subspinosus (Fab,)
and M, uniformig Hb. damaged the leaves and the grubs damaged
the roots of rose plants (Anon., 1931). Hardouin (1931) found
that the larvae of Qtionhynchus rugosogtmatug caused considerable
demage to underground parts of rose. Phylloperths horticola L.
and Cetoniag guratg L. were attacking the leaves and flowers
whereas Anthonomus rubi Hbst. oviposit in the flower buds

1n which the larvae feed (Reichert, 1931). The rose chaffer

beetles Oxycetonia versicolor F.,, Adoretus versuilus H.and
Sthenias grisator R girdling the twigs were found to do damage

to roses (Ayyar, 1940). Large number of Popillia complanata
Newman and Anomglgy Spp. appeared during April-May 1966 and
destroyed rose flowers by feeding on Lhe petals at Kodalkanal
(Abraham gf al., 1970}. A survey on cetomid pests in Rajasthan
showed that adults of Chiloloba acuta (Wied,) were found
damaging the leaves of roses (Bhatnagar, 1970). Subsequently,
A. cardom Brenske, A, brcavdatus, A.caliginosus Burmeister va,
bicolor Brenske A, lasiophagus Bureister, A. gtoliczke, A.
bangalorensis Brenske, Lachnogterng coganguineg Blanchard and

Prvcetonia versicolor were also reported to do damage to roses
(Butany, 1974).
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Nair (1975) reported Chiloloba agcuta Wied., Serica
calcuttae Br. feeding on leaves and A. lebiceps Arr.,
A. bicolor Er., A. caliginosus, Popillia cupricollis Hope
and Anomala transversa Burm., the ruteline beetles feeding
on leaves and flowers, The other beetles reported by him
were Mylabris pustulata Thunb. feeding on the flowers and
Coelogterns gpinator Fb., gnawing the twigs and Cryptocephalug
dodecogpilus Suff, and Calaspls hypochlora Lef. feeding on

rose leaves. Myllocerug setutifer Desh and Mgcraspis
chryvgis L, the two curculionids vere also seen damaging flowers

and the leaves of rose.

Another sp. of Popillia, Popilliz schizonygha Arrow
was found feeding on the petals of roses (Rai, 1978). The
buprestid Agrilug gurichalocus was also reported to feed on
roses (gily, 1982) .

New record of six beetle pests of rose were made in a
survey during 1979-80 at Bangalore (Verghese and Prasad, 1983)
which were Crytocephalug pnsubidus Suffrian, C. dichotomus
Suffrian, C. aequsglis, C. lavareaue belonging to the family
chrysomelidae and Myllocerug discolor Bohiman, M, undecimpustulatusg
Faust and Peltotrachelus cognatus Marshall belonging to

curculionidae,
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1.10 Qther pests

Megachile ghthracing J cause damage to the foliage of
roses (Ayyar, 1940). Megachile gentuncularig (L) a solitary
bee cut preces out of rose leaves to line their nests which
are built 1n a hollow branch or crack in the wall (DeMeirleire,
1969). Megachile disjunctag Fab. has also seen reported to
do damage to rose (Nair, 1970).

The tettigonid Phaneroptera guadripunctatg Br. was
recorded as damaging the buds and peduncles of roses (Jossel,

1931).

Termites are destructive to roses especially in murseries,
Magcrotermes obesi (Anandi) Holmgren was found infesting rose,
chrysanthemum and amaranthus. Temmites were more active during
J anuary-February and again from September-October, Attacked
plants wither, dry and ultimately dry away (Butani, 1974).

1,11 Control studies on pests of roses

1.11.1 The thripg

Se rubrocinctus was found to be killed by spraying
of Bordeaux mixture and subsequently it acted as a repellant

(De Verteuil, 1931).
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R. syriacus control was achieved with BHC 0.1%,
dimethoate 0,03%, methyl demeton 0,025% or parathion 0.025%
( Ananthakrishnan, 1973).

Sprayang with HIC 0,1%, dimethoate 0,03%, methyl demeton
0.025% or parathion 0.025% gave effective control of tlhrips
R. cruentatus (Ayyar, 1940),

Control of R, cruentatus using 0,1% lindane or 0, 2% DDT

and repeating after a week was suggested by Pal (1966),

Repeated spraying with parathion or other phosphatics
was found to keep the plants free from thrips infestation
(Nair, 1970).

1411.2 The mites

Chlorobenzilate, carbophenothion and chlorfenson were
found to give significantly better control of T, telarius
during December-January (Suplicy N.filho and Calza, 1968).

Wilson and Oliver (1969) evaluated six acaricides for
control of mites on roses, Methidathion and G,S. 19851
(isopropyl 4,4 dibromolenzilate) gave the best control of
I. telarius and I. cinnabarinus. Chlorobenzilate, Galecron,
Nissol and tetradifon were less effective but gave significant

control,
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Dusting of sulphur or spraying 0.25% wettable sulphur
twice with one month interval was found to control the mites

infesting rose (Butamx, 1974),

The most commonly used acaricides against T. urticae
were cyhexatin, propargite, dicofol, bromopropylate and

azocyclotin (Chapman and Penman, 1985).

The effectiveness of abamectin against I, urticae was
tested 1n commercial rose greenhouses in Netherlands. Excellent
control was obtained for 3=5 weeks after application at
concentration of 4.5 ppm, Translaminar activity of abamectin at
4.5 ppm against the tetranychid feeding on rose leaves was
demonstrated in laboratory tests (Green et al., 1985).

L. cinngbaranus on rose under glasshouse conditions could
be controlled by dichlorvos even at very low concentrations of
2.8 m1/100 cu«m , but repeated applications were necessary for

complete control (Kehat el al., 1969).

1.11.3 The Scale insects

The control of A. gurantii,suggested by Pal (1966) was to
prune and destroy the infested leaves and twigs; scraping the
scales and destroying the same and rubbing the affected stem

with swab of cotton soaked wath methylated spirit,
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Good control of A, zgurantii on roses was obtained by
spraying with 0.1% parathion twice an year in the latter half
of October and latter half of 4&pril; a mixture of 0,05% malathion
and parathion and 0.025% diazinon gave better control of the

scale (Batra et al. 1968).

In the case of orchards, spraying 0.05% endosulfan or
DDVP, once immediately after pruning and again in March-April
was found to control the scale (Butani, 1974).

Granules of disulfoton, phorate, fensulfothion and
carbofuran @ 1.5 and 3 kg ai/ha were tested against L. rosae
the rose seale. Carbofuran at the lower dose and disulfoton
and phorate at the higher rate gave the best results
(Srinivasan et al., 1974). In another study made on the control
of rose scale, out of the six insecticides tried, phoxim,
monocrotophos, methyl demeton and formothion were found to be

more effective (Govindarajan et al., 1977).

111.4 The Aphidg

Complete control of the aphid M, rosaeformis Das.
was obtained with spray of parathion 0,025%, malathion 0.1%
carbophenothion 0,05%, dimethoate 0.03% and methyl demeton
0.025% (Balasubramamian, 1974),
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The commonly found aphids on rose like M, rogaeformis,
M. euphorbige, M. rosae and S. rosae_could be easily controlled
with 1-2 dustings of pyrethrum powder or spraying with
nicotine sulphate 1n soapy water (1 : 800), 0.05% endosulfan,

0.1% malathion or 0.03% dimethoate (Butani, 1974).
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MATERIALS AND MLTHODS

2.1 Assessment of incidence of major pests of rose

in Trivandrum

A detailed survey was conducted on the incidence
of insect and mite pests of rose in Trivandrum taluk.
Six locations were selected in the taluk ensuring
maximum representation of urban household gardens, They
were Kowdrar, Paruthippara, Karamana, Palkulangara,
Vanchiyoor and Vellayani, From each location, four gardens
maintained wnmder more or less wuniform management practices
were selected.,

2.7.1 Observations

From each garden, ten plants were selected at
random end the observations were recorded on different
specles of pests at monthly intervals starting from August
1986 to August 1987.

2,1.1.1 The leaf thrips R. syriacus

From each plant selected, the population was
assessed by counting the total number of thrips present
on ten older leaves, The extent of damage was assessed
in terms of the percentage of plants infested and the

percentage of leaves infested,
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2.1.1.2 The flower thrips, S. dorsalis

In order to assess the percentage of damage
caused to the leaves, the total number of tender leaves
and the crinkled leaves were counted and the percentage
worked out, The total number of flower buds amnd the
damaged flower buds were also recorded to assess the damage

to the buds,
2.1.1+3 The scale, A, aurantii

Scale insects were comted from one cm length
each from tne basal, middle and the top regions of the

4

infested part of the stem in each plant,

2.1.1s4 The aphid, M. rosaeformis

The total number of aphids present in the tender

portions of the 10 plants selected at random were counted,

2.1.1.5 Mealy bug and cow bug

Total number of these insects observed on the

plants were recorded.

2.1.1,6 The beetles
2410].6,1 Adoretus spp.

As the beetles were nocturnal in habit, the damage
on the leaves was taken as the index of the population,

Hence the number of damaged leaves were counted,
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2.1.1,6.2 Agcecrica mollis Wik,

These beetles found feeding on the tender most

leaf before opening, were counted.
2,1.1.6.3 P. complanata Newn

The beetles were collected and counted from the
flowers,
2.1.1,6,4 Other beetles

The number of beetles found scraping the tender
leaves and gnawing off the epidermal cells of tender stem were

couted,

2. 117 Grasshoppers

The number of grass hoppers found damaging the

plant were counted.

2e1e1e8 Leaf and flower feeding caterpillars

Total number of caterpillars of the six different

species, found in each garden was recorded,

2.1.1.9  Mites
The number of two species of mites, T, einnabarinus

and T. neocaledonicus, was counted from five older leaves

selected at random from each plant,
2.1.1.10 VWeather data
Mete orological observations such as maximum

temperature, mnimum temperature, relative humidity, rainfall
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and number of rainy days were recorded during the

period of the survey.

2.2. Studies on the biology o R. syriacus on different

host plants

The biology of R. syriacus was studied on four
different host plants, viz., rose, castor, cassava and
subabul in the laboratory. Leaves were collected from
the host plants, cleaned and the petiole of one leaf each
was introduced into a specimen tube containing water so
as to keep 1t without drying for two to three days. It
was kept inside a glass chimney and closed with muslin
cloth held taightly with a rubber band. Ten such settings
were arranged for each host plant. A pair of freshly
moulted adults of the thrips were introduced on the host
plant. The first instar nymphs emsrging from the leaves
were transferred to new leaves with the help of fine camel
hair brush. The observations were continued till they
moulted to adult. The incubation period, duration of
different nymphal stages, prepupal and pupal periods
were noted during the course of these observations.
Observations on the head width, thoracic width, antennal
length and total length of the different instars reared
on different hosts were also recorded using an ocular

micrometer.
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For cbserving the total number of eggs laid by a
female a2 separate setting was arranged with rose leaf as
the host, as described in tne isbove para. The eggs were
identiried by the lactophenol clearing method as descriped by
Gaadoura ard Venkataraman (19o7). Lactophenol soluticn was
prepzarea 2y mixing one part of glycerine, one part of phenol
and one part of lactic acid (B5%) wrth two parts of distilled
water. The solution was puiled 1n a test tube and the leaves
ware 1mmersedinside the solution for five minutes ana then
transferred to culd phenol in a beaker for 5-7 minutes. They
were taken out, driea ana the eggs were directly countea unacr
a stereo microscope. This wos done da.ly for g period of

fifteen days by providing fresh leaves for egg laying

everyday.
2.3 Chemical contrcl of pests of rose
2.3.1 Experiment to evaluate aiffesrent insecticides at

lowver doses for the control of Re sSyriacus on

rose

A fiela experiment was corducted to assess the
relative eificacy of different insecticiaes in controll.ng
R. syriacus on rose¢ at the Instructional farm, College of

Agriculture, Vellayani dur.ng December 1986.
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2e3e1a Ralsing of experimental plants

The variety 'Happiness' was maintained in pots
of size 30 x 30 cm. The plants were observed for the
infestalion of R. gyriacus. When the population of the
thraps was found to be fairly high, plents having a
uniform population of the insect were selected for the
experinent,
2.3.1.2 Treatments

Seven emulsifiable concentrates and two granular
formulations of insecticldes were included in the treat-
ments, They were endosulfan (Thiodan 35 EC of M/S. Hoechst
Pharmaceuticals and Chemicals), fenthion (Lebaycid
1000 6f M/S, Bayer India Ltd,) maethyl perathion (Metacid
50 LC of M/s, Bayer India Ltd.), quinalphos (Ekalux
25 EC of M/S. Sandoz India Ltd,) dimethoate (Rogor 30 EC
of M/S, Rallis India Ltd,) monocrotophos (Nuvacron 36 WSC
of M/S Hindustan Ciba Ltd), phosphamidon (Dimecron
86 WSC of M/s, Hindustan Ciba Ltd.) phorate (Thimet 10G
of M/s. Cyanamide India Ltd.) and carbofuran (Furadan
3¢ of M/S, Rallis India Ltd.).

Each insecticide was tried at the recommended,
half and cne fourth the recommended doses (vide Table 19)
Emulsions of the insecticides were prepared by mixing

the required quentity of formulations with water, A
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quantity of 100 ml spray filuid was applied on each plant,
using a hand sprayer, Required quantities of the
granular insecticides were directly applied to the

s0il in the pots, A set of three plants sprayed with
water alone served as control. The treatments were
replicated thrice and they were arranged in completely

randomised design.
2034143 Observations

Observations on the nymphal and adult
population of the thrips were recorded at one day before
and 7 and 14 days after application, The data was
subjected to statistical analysis.

2302 Experiment to evaluate different

insecticides for the control of insect and

mite pests of rose,

In order to assess the bicefficacy of different
insecticides on other species of pests affecting rose, a
second experiment was conducted during March-April 1986,
in the rose garden attached to Instructional farm in the
College of Agriculture, Vellayani.

243621 Treatments
The same set of insecticides were tried in this

experiment except the two granular insecticides (vide
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Table 20). Each insecticide was tried at the recommended
and double the recommended doses, Treatments were applied

as described in para 2.3.7.2.

2s3.2.2 Observations

The extent of damage caused by S. dorsglisg,
A. aurantii and I, neocaledonicus was assessed as given
under para 2.1.71. The observations were recorded at one
day before and 7 and 14 days after application of the

insecticides,

2:3¢3 eriment to assess the effec carb r
1i t different doses, on the control

of pests of rose.

Another pot culture experiment was conducted
to study the effect of varying doses of carbufuran oa the
control of insect and mite pests of rose in the Instructional

farm, Vellayanl during April~May 1986,

2.3.3.1  Iregtments

Carbofuran was applied at six doses viz.0,03, 0.06,
0.09, 0,12, 0¢15 and 0,18 g al/pot (Table 24). The required
quantity of the insecticide was directly applied to the
501l in the pot, Controlled irrigation was followed
@ 1% litre of water/pot. Each treatment was replicated

four times and the treatments were arranged in CRD,
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Observations on the population of R. syriacus

(nymphs + adults), A. aurantii and T. neocaledonicus

and the damage caused by S. dorsalils were recorded as

described under para 2.l1.1.

2.4. Statistical analysis of the data

The data obtained fr m the survey on different
pests of rose was analysed 1sing one way classification
analysis (Snedecor and Cochran, 1967). Separate C.D.
values were computed for conparing the mean population/
damage between locations within each month and also
between the location wise pooled means for different

months.

Analysis of variance was used for comparing the
treatment means of the exper.ments 2.3.1 and 2.3.3.
Since the pre-treatment population in experiment 2.3.2.
showed heterogeneity, analys.s of co-variance was
adopted. The treatment effects in 7th day observations
was compared using pre-count as covariate, for 14th day,
the pre-count and 7th day observations were used as

covarliates,
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3. RESULTS

3.1. Survey on the major pests of rose in Trivandrum

A survey was conducted in the rose gardens of
Trivandrum Taluk from six locations on the major pests
attacking the rose plants during 1986-87. The major

pests observed were the thrips Retithrips syriacus Mayet,

Scirtothrips dorsalis Hood, the scale Aonidiella aurantai

Maskell, the beetles, Adoretus spp. and the mites

Tetranychus neocaledonicus Andre and Tetranychus cinnabarinus

Koch. The population of the different species were
assessed elther as the number of insects observed, or

as the extent of damage caused to the leaves/plants.

The results of the observations recorded at monthly
intervals from August 1986 to August 1987 in the different

locations are given below:

3.1.1. Survey on the 1incidence of R. syraacus

Incidence of R. syriacus was assessed in terms
of the population, percentage of plants infested and

percentage of leaves infested by the pest.

3.1.1.1. Pest population

The population of R. syriacus from August 1986
to August 1987 from the different rose gardens of Traivandrum

1s gaven 1n Table 1.



Locations

Kowdiar

Paruthippara

Karamana

Palkulangara

Vanchiyoor

Vel layani

Mean

Table 1. Population of R. syriacus observed on rose at different places in Trivandrum Taluk
from August 1986 to August 1987

Number of thrips observed on 100 leaves during the month of

Mean

Aug.186 Sep."86 Oct."86 Nov "86 Dec.*86 Jan."87 Feb."87 Mar.187 Apr."87 May "87 Jun.187 Jul."87 Aug."87

1.15 3.93 6 .04 8.55 29.50 26 .85 22.27 24.57 10.47 20.24 11.16 9.34 3.93 12 .08
@a.4mn (2.22) (2.65) G .09 G 52) (5.28) “4.82) (5.06) (3-39) “4.61) (3.49) G.21) 2.22) G -62)
1.91 3.99 3 .42 0.71 5.05 11.33 14.16 14.27 19 .78 8.47 1.61 3.41 0.83 5.77
.70 (2.23) (2.10) (.3D) (2.46) G .5D) (3-89 (3.91) (4.56) (3.08) @ 62) (2.10) (1.35) (2 .60)
0.71 3.80 1.49 2 90 4.44 10.99 6 .95 19.94 12.87 3.10 1.25 3 .40 1.39 4.74
(1.3) .19 (1.58) @a.97n) @2-33) (3.46) 2.82) (4.58) (3.72) 2.02) (1.50) .10) (1.54) (2 .40)
1.72 5 .06 6.02 4.74 5 .40 14.39 19.02 31 .64 20 .31 9.30 3.34 6 .68 3.39 8.74
(1.65) (2.46) (2.65) (2.40) .53 (B.92) .47 (5.71D) “4.62) .2D) (2.08) Q.77 2.09) G-12
1.55 1.23 8.91 7.93 12.02 17.35 25 .65 22.33 27.05 17.03 6.75 10. 52 8.12 11 .44
(1.60) (1.49) (3.15) (2.99) @ -6D) (4.28) (5-16) “.83) (5.30) “4.25) (2.78) (3-39) (3.02) G .53
3.74 8.72 26 .52 13 .60 26 .67 28.95 27.91 23 .03 12 56 10 87 2.71 7.66 2 .64 13 .36
(2.18) -12) (G.25) G .82 (5-26) G.47) (5-38) (4.90) (3-68) (3.45) (1-93) 2.9%9 a.91) G 79

1.73 4.23 7.39 5.74 12.10 17.68 18.58 22.34 16 .73 10 80 3.99 6 .58 3.09
(1.65)  (2.29) (2.90)  (2.60) (3.62) (4.32) (4.43) (4.83) (421) @B 4) (2.2 Q7 (2.02)

Figures in parentheses are transformed values (/x+1)
CD for comparing mean populations observed in different months (at 5 per cent level) 0 98

CD for comparing the mean populations observed at different places in each month (at 5 per cent level) 3.15

Cco
cD3
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Mean population of the thrips observed in
different months during the period of survey ranged
from 1.73 to 22.34. The population was at significantly
higher levels from January (17.68), February (18.58),
March (22.34) and Aprail (16.73). The mean population 1in
December (12.10) and May (10.80) also came on par with
the population level observed in April. Least population
was observed in the months of August (1.73 and 3.09);
the population observed in June (3.99), September (4.23)
and November (5.74) also came on par with this. The
mean population noted on October (7.39) and July (6.58)
also were on par with that of November (5.74). However,
the mean population of thrips in the different locations
did not show any significant variation among themselves,

the values beilng 4.74 to 13.36.

When the population of thrips was observed in the
different months, in Kowdiar area it varied from 1.15 to
29.50. The population started increasing from December
(29.5) maintaining at higher levels upto the month of
May (20.24). Duraing the preceeding period, August to
November, the population ranged from 1.15 to 8.55 and
during the succeeding period of June to August the

range was 11,16 to 3.93.

In Paruthippara also a similar trend of increase

in the population of thrips was observed from the month
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of January (11.33) to May (8.47), the population
reaching the maximum in April (19.78). The range of
population prior to January was from 1.91 to 5.05 and

after May it was 1.61 to 0.83.

In Palkulangara also the population lncrease
started from January (14.39) and a high level of
population was maintained in the gardens upto May (9.3),
the population being 19.02 an February, 20.31 in Apral
and 31.64 in March. There was a reduction in the
population to the tune of 1.72 to 5.40 during August-
December and from 3.34 t03.39 in the succeeding months

of June to August 1987.

The population of thrips observed in the gardens
of Karamana varied from 0.71 in August '86 to 1.39 in
August '87, the population being more from the months
of January to April, the values ranging from 10.99 to
12.87. The number of thrips observed in the month of
March (19.94) was found to be the highest compared to
other months. Preceeding to December, the population
ranged from 0.71 to 4.44 from August to December and

in the succeeding months of May to August, the range

was 3.10 tol.39 .

In the case of the other two areas the range in
the population was from 1.23 to 27.05 an Vanchiyoor and

2.64 to 28.95 1in Vellayani. A similar trend ain increase
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in the population was observed from the month of
January to May in both the areas. The population from
January (17.35) to May (17.03) in Vanchiyoor was found
to be higher, the maximum population being in April
(27.05). The population range was from 1.23 to 12.02
in the preceeding period and 6.75 to 10.52 in the
succeedaing months 1n Vanchiyoor area. Similarly an
increased population was seen from December (26.67)
upto March (23.03) with a slight decline in the two
subsequent months (12.56 and 10.87). The population
during June, July and August were 2.71, 7.66 and 2.64

respectively.

3.1.1.2. Percentage of plants infested

The level of infestation by R. syriacus on rose
plants as evidenced by the percentages of infested plants

observed 1n the six locations are given in Table 2.

It 1s seen that the mean percentage of damage
caused by R. syriacus varied from 5.30 to5.74 over the
entire period of the survey; the maximum damage was seen
in March with a mean of 19.17% which was significantly
more compared to the damage levels observed in January
(11.87), February (13.21) and 2April (14.7) which were on
par among themselves. The damage observed in all the
other months (530 to 8.03%) was found to be statistically

on par.



Table 2. Percentage of rose plants infested by R. syriacus observed at different places in Trivandrum
Taluk from August 1986 to August 1987
Mean percentage of infested plants observed during the month of

Locations Mean

Aug.'86 Sep.'86 Oct.'86 Nov.'86 Dec.'86 Jan.'87 Feb.'87 Mar.'87 Apr.'87 May *'87 Jun.'87 Jul.'87 Aug.'87
Kowdiar 3.66 6.49 8.23 14.47 12.08 16 .47 16 .47 26.18 14.60 10.36 8.33 5.12 6.49 10.79

(2.16) (2.74) (3.04) (3.93) (3.62) (4.18) (4.18) (5.21) (3.95) (3.37) (3 05) (2.47) (2.74) (3.43)
Paruthippara 3.66 6.49 5.12 1.49 5.12 14.60 14.05 14.05 16 .61 6 .40 1.49 6.49 3.66 6 .90

(2.16) (2.74) (2.47) (1.58) (2.47) (3.95) (3.88) (3.88) (4.20) (2.72) (1.58) (2.74) (2.16) (2.81)
Karamana 1.49 5.12 1.49 2.59 5.12 5.12 5.12 17.20 16.61 3.59 1.49 5.12 3.6b 4,97

(1.58) (2.47) (1.58) (1.90) (2.47) (2.47) (2.47) (4.27) (4.20) (2.14) (1.58) (2.47) (2.16) (2.44)
Palkulangara 8.33 12,20 10.36 5.12 5.12 10.36 14.60 18.73 18.73 10.36 8.33 6.49 6 .49 10.00

(3.05) (3.63) (3.37) (2.47) (2.47) (3.37) (3.95) (4.44) (4.44) (3 37) (3.05) (2.74) (2.74) (3 32)
Vanchiyoor 8.33 3.66 8.33 8.33 8.33 12.08 16 .60 23.68 12.08 9.89 12.08 9 89 8.33 10.48

(3 05) (2.16) (3.05) (3.05) (3.05) (3.62) (4.20) (4.97) (3.62) (3.30) (3.62) (3.30) (3.05) (3.39)
Vellayani 8.33 12.59 14.47 14.47 14 .47 14.47 14.47 16 .47 10.36 8.33 5.12 10.36 6.49 11.30

(3 05) (3.69) (3.93) (3.93) (3.93) (3.93) (3.93) (4.18) (3.37) (3.05) (2.47) (3.37) (2.74) (3.51)
Mean 5.30 7.44 7.46 6.91 8.03 11.87 13.21 19.17 14.70 7.96 5.55 7 12 5.74

(2.51) (2.91) (2.91) (2 81) (3.01) (3.59) (3.77) (4.49) (3.96) (2.99) (2.56) (2.85) (2.60)

Figures in parentheses are transformed values (yx+1)
CD for comparing the mean percentages of infested plants observed in different months (at 5 per cent level) 0.74

CDh for comparing the mean percentages of infested plants observed at different places in each month

(at 5 per cent level) 2.21

2s



The perusal of the data on the individual gardens
showed that in general, the percentage damage increased
from the month of January to April in Paruthippara
(14.05 to 16.61), Palkulangara (10.36 to 18.73) and
Vanchiyoor (12.08 to 23.68%), but in Kowdiar the increase
was seen from November (14.47) onwards upto May (10.36)
whereas i1n Vellayani 1t was from September (12.59) to

April (10.36).

The variation in the percentage damage was f{rom
3.66 to 26.18 1n Kowdiar. The increased damage was
visible from November onwards, extending upto May
(range 10.36 to 26.18) and then a reduction upto

August (8.33 to 6.49)}.

In Paruthippara and Vanchiyoor the damage increased
from January onwards with a range i1n percentages of 14.05
to 16.61 and 12.08 to 23.68 respectively, and this
increase was persisting upto April. In the preceeding
as well as the subsequent months, the percentages
decreased. In Palkulangara the increase 1ln damage was
from January to May with a range of 10.36 to 18.73
per cent. The percentage damage was 8.33, 12.2 and 10.36
in August, September and October respectively. The
minimum damage (5.12) was observed in the months of
November and December. From June onwards a gradual

decrease 1n damage was noticed (8.33 to 6.49%). The

d
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range of damage in Karamana was from 1.49 to 17.20.

The intensityj of damages were highest in the months

of March (17.20) and April (16.61). In the other
months of observation the percentage damage varied

from 3.59 to 5.12 except in August (1.49), October
(1.49), November (2.59) and June (1.49) when the damage
was found to be comparatively less. Damage 1n Vellayani
ranged from 5.12 per cent to 16.47 per cent. Here the
higher damage levels ranged for a longer period from
September (12.59%) to April (10.36%) with the maximum
in March (16.47%), thereafter declining to 6.49 per cent

in August and 5.12 per cent in January.

3.1.1.3. Percentage of leaves infested

The mean percentage of leaves infested by the
thrips R. syriacus for the period from August 1986 to

August 1987 1s presented in Table 3.

Maximum percentage of infestation was seen in
March (4.68) followed by April (4.22), which were
significantly higher than all the other months.
Percentage damage to leaves during February (3.76) and
January (3.41) were also on par. The percentage of
damage in May (2.58) and December (2.39) were again
statistically similar, but were superior when compared
to November (1.64), October (1.53) and September (1.48)

which were on par among themselves. 1In June (1.18) and



Table 3. Percentage of rose leaves infested by R. gsyriacus observed at different places in Trivandrum
Taluk from August 1986 to August 1987
Mean percentage of damaged leaves observed from 100 leaves during the month of
Locations Mean
Aug '86 Sep.'86 Oct.'86 Nov.'86 Dec.'86 Jan.'87 PFeb,.,'87 Mar.'87 Apr.'87 May 87 Jun '87 Jul 87 Aug.'87
Kowdiar 0.66 3.05 1.83 2.22 4.96 5.65 4.46 5.53 2.71 3.56 161 1.43 0.93 2.79
(1.29) (2.01) (1.68) (1.80) (2.44) (2.58) (2.34) (2.56) (1.93) (2.14) (1.62) (1.56) (1.39) (1.95)
Paruthippara 0.66 1.12 0.83 0.56 1.25 2.63 2.83 2.88 4.42 2.27 0.40 0.93 0.46 1.51
(1.29) (1.46) (1.35) (1.25) (1.50) (1.90) (1.96) (1.97) (2.33) (1.81) (1.18) (1.39) (1.21) (1.58)
Karamana 0.40 1.23 0.56 0.86 1.30 2.49 2.11 4.63 4 .65 1.37 0.40 0.87 0.66 1.50
(1.18) (1.49) (1.25) (1.36) (1.52) (1.87) (1.76) (2.37) (2.38) (1.54) (1.18) (1.37) (1.29) (1 58)
Palkulangara 0.93 1.23 1.36 1.23 1.25 2.69 3.10 4.57 5.08 2.62 1.36 1.12 1.16 2.01
(1.39) (1.49) (1.54) (1.49) (1.50) (1.92) (2.02) (2.36) (2.47) (1.90) (1.54) (1.46) (1.47) (1.74)
Vanchiyoor 0 93 0.46 1.57 2.15 2.05 2.40 5.79 5.68 5.45 3.63 2.40 1.62 1.46 2,55
(1.39) (1.21) (1.60) (1.77) (1.75) (1 84) (2.60) (2 59) (2.53) (2.15) (1.84) (1.62) (1.57) (1.88)
Vellayani 1.81 2,22 3.46 3.33 4.45 5.16 4.77 5.01 3.28 2.28 1.22 1.83 0.72 2.91
(1.68) (1.80) (2.11) (2.08) (2.33) (2.48) (2.40) (2.45) (2.07) (1.81) (1.49) (1.68) (1.31) (1.98)
Mean 0.87 1.48 1.53 l1.64 2.39 3.41 3.76 4 68 4.22 2.58 1.18 1.29 0.88
(1.37) (1.58) (1.59) (1,63) (1.84) (2.10) (2.18) (2.38) (2.28) (1.89) (1 48) (1.51) (1.37)

Figures in parentheses are transformed values (y'x+1)

CD for comparing the mean percentages of infested leaves observed in different months (at 5 per cent level) 0.08

CD for comparing the mean percentages of infested leaves observed at different places in each month

(at 5 per cent level) 1.05
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July (1.29) the percentage damage to leaves were on par
but both were significantly superior to the month of

August 1986 (0.87) and August 1987 (0.88).

In Kowdiar and Vellayani the percentage damage
to leaves ranged from 0.66 to 5.65 and 0.72 to 5.16
respectively over the entire period of the survey.
The peak period of damage as evidenced by the percentage
of leaves ainfested 1n both the areas was from December
to March with a range of 4.46 to 5.65 in Kowdiar and
4.45 to 5.16 in Vellayani and thereafter a declining
trend was observed which continued upto August. Prior
to December, the percentage of leaves damaged ranged
from 0.66 to 3.05 in Kowdiar and 1.81 to 3.46 ain Vellayani.
The range of damage was from 0.46 to 5.79 in Vanchiyoory
a2 higher percentage of damage was seen during February
(5.79), March (5.68), Apral (5.45) and May (3.63).
In Karamana and Palkulangara the higher incldence of
damage was in March and April, the values in percentage
being 4.63 and 4.65 for Karamana and 4.57 and 5.08 for
Palkulangara respectively. During the other periods of
the survey the percentage of leaves damaged were more
or less uniform with 0.4 to 2.49 and 0.93 to 3.10
preceedaing the peak months of damage and 0.4 to 1.37 and
1.12 to 2.62 1n the succeeding months in Karamana and
Palkulangara, respectively. In Paruthippara the damage

was maximum in April (4.42%). 1In the months of August '87



June and November the least damages to the tune of

0.46, 0.40 and 0.56% respectively were seen. The

other months recorded a percentage damage ranging from
0.66 to 2.88. Here the intensity of damage was more from

January to May with a range of 2.27 to 4.42.

The population of R. syriacus and the extent
of damage caused to rose during the period of survey
in relation to the weather parameters are comprehensively

shown in Fig.l.

3.1.2, Survey on the incidence of S. dorsalis

The data on the survey was assessed in terms of
the damage caused by the thrips on the tender leaves and

also on the flower buds.

3.1.2.1. Percentage of tender leaves damaged

Monthly observations on the percentage of younger
leaves damaged by the thraips S. dorsalis in different
rose gardens observed from August 1986 to August 1987

are presented in Table 4,

It 1s seen that the mean percentage of damage to
younger leaves by S. dorsalis was significantly higher in
December (13.96). The percentage damage 1in January (8.07)

was found to be on par with that of February (6.27) and



Fig. 1. Population of R, gyriacus ard the extent
of damage caused by them on rose plants,
observed 1n different months, in relation
to weather parameters.
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Table 4 Percentage of damage to younger leaves by S dorsalls observed on rose at different places
in Trivandrum Taluk for the period from August 1986 to August 1987

Mean percentage of damaged tender leaves observed during the month of

Mean
Aug.'86 Sep.'86 Oct.'86 Nov.'8 Dec.'8 Jan.'87 Feb.'87 Mar.'87 Apr.'87 May '87 Jun.'87 Jul.'87 Aug.'87

Kowdiar 0.00 0.46 5.64 7.61 29.34 9.41 6.53 7.29 3 58 3.06 1.05 0.83 0 00 4.33
(1.00)  (1.21) (2.58) (2.93) (5.51) (3.23) (2.74) (2.88) (2.14) (2.02) (1 43) (1 35) (1.00) (2 31)

Paruthippara 0.66 0.46 0.83 0.66 2.59 3.87 4.14 1.44 1l.16 1.76 1.30 0 22 0 00 1.32
(1.29) (1.21) (1.35) (1.29) (1.89) (2.21) (2.27) (1.56) (1.47) (1.66) (1.52) (1 10) (1.00) (1.52)

Karamana 0.46 0 46 0 93 0.22 6.97 6.80 3 40 3.28 2.22 1.15 0 22 0 00 0 00 1.62
(1.21) (1.21) (1.39) (1.10) (2.82) (2.79) (2.10) (2.07) (1.80) (1.47) (1.10) (1.00) (1 00) (1.62)

Palkulangara 0.66 0 66 6.07 7.94 18.06 12.98 5.43 6.03 2.12 0.22 0.46 0.72 0 00 3.61
(1.29) (1.29) (2.66) (2.99) (4.37) (3.74) (2.54) (2.65) (1.77) (1.10) (1.21) (1 31) (1.00) (2.15)

Vanchiyoor 1.60 1.69 1.36 1.80 14.86 5.84 6.68 5.03 5.00 1.44 0.00 0 22 0 00 2.82
(1.61) (1.64) (1.54) (1.67) (3.98) (2.62) (2.77) (2.46) (2.45) (1.56) (1.00) (1 10) (1.00) (1.95)

Vellayani 3.39 0.66 2.80 9.10 20.46 11.17 13.16 6.25 8.61 5.14 2.88 3.07 1 83 5.97
(2.09) {(1.29) (1.95) {3.18) (4.63) (3.49) (3 76) (2.69) (3.10) (2.48) (1 97) (2.02) (1.68) (2.64)

Mean 1.00 0.71 2.65 3.81 13.96 8.07 6.27 4.69 3.49 1.94 0 88 0 73 0.24
(1.41) (1.31) (1.91) (2.19) (3.87) (3.01) (2.70) (2.39) (2.12) (1.72) (1.37) (1.32) (1.11)

FPlgures 1n parentheses are transformed values (/x+1)
CD for comparing the mean percentages of damaged leaves observed in different months (at 5 per cent level) 0.71

CD for comparing the mean percentages of damaged leaves observed at different places in each month (at 5 per cent level) 1.t
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March (4.69). During November (3.81), April (3.49),
October (2.65) and May (1.94), the percentage of damage
did not show any significant difference. The lowest
percentage damage noticed in August '87 (0.24) was on
par with the damage during the other months (0.71 to

1.94).

In Vellayani area, higher percentage of damage
to younger leaves occurred during the period of December
(20.46), January (11.17) and February (13.16). Thereafter
a gradual decrease i1n the damage was noticed from March
(6.25) onwards to August (1.83). The damage was minimum

in September (0.66).

In Kowdiar there was no damage in August 1986,
which increased to the maximum in December (29.34) and
declined to zero by the next August. A similar trend
was notliced in Palkulangara also where the peak period
of damage was observed in December (18.06) with a slight
reduction in the two preceeding and succeeding months.
The damage varied from 6.07 to 7.94 and 5.43 to 6.03
respectively, an the other months of observation the

damage varied from 0.66 to 2.12 only.

In Vanchiyoor the maximum percentage damage was
noticed in December (14.86) with 5.84 per cent during

January and a slight increase of 6.68 during February,



5.03 during March and 5.0 duraing April, thereafter
reducing to zero in June and August. A similar trend

was noticed in Paruthippara also with high damage

during December (2.59), January (3.87) and February
(4.14) and then gradually reducing to zero in August.
Karamana area also had high damage during December

(6.97) and January (6.80). Subsequently & reduction an
the percentage of damage in the tender leaves was noticed
from Tebruary (3.4) onwards, reaching zero level by July.
Even the months prior to December showed only marginal

damage ranging from 0.22 to 0.93.

3.1.2.2. Percentage of flower buds infested

Extent of damage to flower buds by the thrips
S. dorsalis for the period of August 1986 to August 1987

from the different gardens in Trivandrum are presented

in Table 5.

The mean percentage damage was seen maximum 10
the month of December (25.52) which was comparable to
that of January (18.64) without any significant reduction.
Damage done during March (17.69), February (15.14) and
April (13.80) were found to be on par among themselves
and also with that of January. During November, the
damage was 7.20 per cent and this came on par with that

of May (6.06) and June (4.42). The damage noticed in



Table 5. Extent of damage to flower buds by S. dorsalis on rose at different places in Trivandrum Taluk
for the period from August 1986 to August 1987
Mean percentage of damaged flower buds observed during the month of

Locations Mea

Aug '86 Sep.'86 Oct.'86 Nov.'8 Dec.'86 Jan.'87 Feb.'87 Mar.'87 Apr.'87 May '87 Jun.'87 Jul.'87 Aug.'87?7
Kowdiar 1.05 3.85 9.31 17.65 29?84 22.61 14.82 23.32 13.32 4.92 5.47 3.37 l.91 9 . 9¢

(1.43) (2.20) (3.21) (4.32) (5.55) (4.86) (3.98) (4.93) (3.78) (2.43) (2.54) (2.09) (1.71) (3.3
Paruthippara 0.40 1.12 1.05 2.80 16.66 13.52 9.02 13.34 7.08 4.25 3.37 3.59 0.40 4.8¢

(1.18) (1.46) (1.43) (1.95) (4.20) (3.81) (3.17) (3.79) (2.84) (2.29) (2.09) (2.14) (1.18) (2.4
Karamana 0,71 1.05 2,91 l.01 17.58 15.97 8.10 14.03 13.50 3.49 1.76 1.23 0.40 5.0

(1.31) (1.43) (1.98) (1.71) (4.31) (4.12) (3.02) (3.88) (3.81) (2 12) (1.66) (1.49) (1.18) (2.4€
Palkulangara 0.00 0.40 2.24 9.20 42.25 26.97 24,03 11.77 13.55 3.90 2.65 2.37 1.43 7.9¢€

(1.00) (1.18) (1.80) (3.19) (6.58) (5 29) (5.00) (3.57) (3.81) (2.21) (1.91) (1.83) (1.56) (3.0C
Vanchiyoor 0.40 0.40 1.40 4.84 21,35 13.37 11,51 24.86 19.13 g9.71 5.54 0.99 0.00 6.76

(1.18) (1.18) (1.55) (2.42) (4.73) (3.79) (3.54) (5.09) (4.49) (3.27) (2.56) (1.41) (1.00) (2.79
Vellayani 3.45 2.06 2.61 11.96 29.59 21 32 28.19 20.96 17.88 12,11 9 25 9 07 7.26 12.02

(2.11) (1.75) (1.90) (3.60) (5.53) (4.72) (5.40) (4.69) (4 35) (3 62) (3.20) (3.17) (2.87) (3.61
Mean 0.87 1.36 2.92 7.20 25 52 18.64 15.14 17.69 13 80 6.06 4.42 3.10 1.51

(1.37) (1.54) (1.98) (2.86) (5.15) (4.43) (4.02) (4.32) (3.85) (2.66) (2.33) (2.02) (1.58)

Figures in parentheses are transformed values (/x+1)

CD for comparing the mean percentages of damaged flower buds observed in different months (at 5 per cent level) 0.80

CD for comparing the mean percentages of damaged flower buds observed at different places in each month

(at 5 per cent level) 2.11

N
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March (13.34) and April (7.08) and then declined.

Minamum damage occurred in the months of August (0.40).

In Karamana the damage to flower buds was haigh
in December (17.58), January (15.97), March (14.03)
and April (13.5). Thereafter a decline in the extent
of damage to the tune of 3.49 to 0.40 in the succeeding
meonths and 0.71 to 2.91 1in the preceeding months were

seen. The damage was minimum 1n August 1987 (0.40).

In Palkulangara also a sudden increase was
noticed in December (42.25) from an extent of 9.2 per
cent in November. In January and February (26.97 and
24.03) also the attack remained heavy with a slight
reduction in the per cent damage during March (11.77)

and April (13.55) and thereafter to 1.43 1in August '87.

The extent of damage caused by S. dorsalis to
tender leaves and flower buds of rose in relation to
the weather parameters are comprehensively shown in

Fig.2.

3.1.3. Survey on incidence of the rose scale, A. aurantii

The data was assessed ain terms of the population

and percentage of plants infested by the pest.



Fig. 2. Extent of damage caused by S. dorsglis
on the leaves and flowerbuds of rose
plants, observed in different months,
an relation to weather parameters.
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3.1.3.1. Pest population

The population of A. aurantii from August 1986
to August 1987 from the different gardens of Trivandrum

are given in Table 6.

The mean population during the period of the
survey 1n different months ranged from 4.89 in Tolsx '87
to a maxaimum of 10.46 duraing November. The population
during October (10.18) was also higher when compared to
other months but the population observed over the entire
period of the survey did not show much variation and

were statistically on par.

Regarding the population of the scale observed
in the different locations, 1t was seen that in Kowdiar
area, the variation was from 2.40 (June) to 26.89 (October).
More number of scales were observed during August '86
(22.96), September (21.4), October (26.89), November
(19.99) and January (16.92); in the other months, the

population was from 2.4 to 12.7.

In Paruthippara, the number of scales was higher
during the months of September (13.45), March (13.24)
and August '87 (13.55) with the maximum in October (13.99).
The minimum number of 2.44 was observed in April. 1In
the other months population ranged from 3.24 (January)

to 10.12 (July).



Table 6. Population of A. aurantii on rose at different places in Trivandrum Taluk Quring the
period from August 1986 to August 1987
Number of scales from 3 cm length ‘during the month of

Locatilons Mean

Aug.'86 Sep.'86 Oct.'86 Nov.'86 Dec.'86 Jan.'87 Feb.'87 Mar.'87 Apr.'87 May '87 Jun.'87 Jul.'87 Aug.'87
Kowdiar 22,96 21.40 26 .89 19.99 8.07 16 .92 7.12 2.98 2.76 12.23 2.40 3.77 12.70 10.92

(4.89) (4.73) (5.28) (4.58) (3.01) (4.23) (2.85) (1.99) (1.94) (3.64) (1.84) (2.18) (3.70) (3.45)
Paruthippara 7.95 13.45 13.99 5.52 3.95 3.24 9.77 13.24 2.44 6 .86 7.31 10.12 13.55 8.11

(2.99) (3.80) (3.87) (2.55) (2.22) (2.06) (3.28) (3.77) (1.85) (2.80) (2.88) (3.34) (3.81) (3.02)
Karamana 3.30 5.74 12.34 16 .26 10.39 13.26 8.71 5.90 12.23 6.79 11.28 1.23 8.45 8.41

(2.07) (2.60) (3.65) (4.15) (3.38) (3.78) (3.12) (2.63) (3.64) (2.79) (3.50) (1.49) (3.07) (3.07)
Palkulangara 2.17 2.38 3.49 7.33 5.96 7.16 1.84 2.49 1.95 4.16 5.34 3.39 3.68 3.79

(1.78) (1.84) (2.12) (2.89) (2.64) (2.86) (1.69) (1.87) (1.72) (2.27) (2.52) (2.10) (2.16) (2.19)
Vanchiyoor 1.12 0.22 1.49 6.73 1.95 2.49 1.49 3.10 3.10 0.71 0.71 5.25 4.06 2 27

(1.46) (1.107 (1.58) (2.78) (1.72) (1.87) (1.58) (2.02) (2.02) (1.31) (1.31) (2.50) (2.25) (1.81)
Vellayandi 6.90 8 25 11.65 10.29 13.06 h 14.84 15.73 17.30 10.79 13.86 12.84 7.72 8 01 11.43

(2.81) (3.04) (3.56) (3.36) (3.75) (3.98) (4.09) (4.28) (3.43) (3.86) (3.72) (2.95) (3.00) (3.53)
Mean 6.12 7.14 10.18 10.46 6.76 8.79 6 .66 6.62 4.92 6.72 5.92 4.89 8.01

(2.67) (2.85) (3.34) (3.39) (2.79) (3.13) (2.77) (2.76) (2.43) (2.78) (2.63) (2.43) (3.00)

Pigures in parentheses are transformed values (yx+1)

CD for comparing the mean populations observed in different months (at 5 per cent level) 1.14

CD for comparing the mean populations observed at different places in each month

(at 5 per cent level) 3.48
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The population of the scales in gardens of
Karamana area ranged from 1.23 in July to 16.26 in
November. There was an increase 1n population during
the period of October (12.34) to January (13.26) and
also during April (12.23) and June (11.28). 1In the
other months the population range was from 3.3 (August)

to 8.71 (February).

In Palkulangara the highest population was noticed
during November (7.33) followed by January (7.16) and
the mainimum in February (1.84). No significant variation
was noticed in the population levels during the other
months of the survey (range 1.95 to 5.96). The lowest
population of the scale was noticed in Vanchiyoor with
a maximum in November (6.73) and minimum 1in September

(0.22).

Compared to other locations more number of scales
were observed in Vellayani area, the range being €.90
(August) to 17.30 (March). From October (11.65) an
increase 1n the population was observed reaching the
maximum during March (17.30); thereafter a decline was
shown from April. The population fluctuations from
April to August '87 were 10.79, 13.86, 12.84, 7.72 and

8.01 respectively for the different months of observation.



3.1.3.2. Percentage of plants infested

Mean percentage of plants infested by the scale
A. aurantii in gardens of Trivandrum for the period

from August '86 to August '87 are presented in Table 7.

The mean percentage of plants infested in the
different gardens during the period of the survey with
a range from 6.41 1n April to 9.63 in January did not
show significant variataion in the extent of damage

caused by the scale.

In Kowdiar, the percentage of infested plants
was higher during August '86 (19.36), September (16.61),
October (14.60), November (14.60) and May (14.60). The
percentage of plants infested during March (3.66) was
the lowest. During the other months, the percentages

varied from 6.49 to 12.2.

In Karamana, the higher percentage incidence of
plants infested was observed during October and November
(16.70) and 1t was minimum in July (3.66). The
percentage of i1nfestation showed very little variation
from 8.23 to 12.52 in other months of observations except

in August '87 (5.12%).

Percentage infestation on plants did not show

much difference i1n the gardens of Palkulangara but for



Locations

Kowdiar

Paruthippara

Karamana

Palkulangara

Vanchiyoor

Vellayani

Mean

Table 7.

Aug - 186

19 36
(4.51)

8.23
(3-04)

9.54
(3.25)

.59

1.49
1-58)

7.16
(2.86)

7.77
(2.96)

Figures in parnetheses are transformed values /xtl)
CD for comparing the mean percentages of inrested plants observed

CD for comparing the mean percentages of invested plants observed at different places in each month
(at 5 per cent level) 3.43

Percentage of rose plants
Taluk for the period from August 1986 to August 1987

Sep.186 Oct 1B6

16 _61
(4.20)

10.77
G-

12.52
3-68)

3.59
2.14)

1.49
1-58)

7.16
(2.86)

7.88
(2.98)

14.60
(3.95)

9.78
(3.28)

16 .70
4.21)

1 49
(1.58)

2.59
(1.90)

8.00
(3-00)

7.92
(2.99)

infested by A.

aurantii

observed at different places m

Mean percentagfe of infested[plants observed during the month of

Nov. "86

14.60
(3.95)

(2.79)

16 .70
4.21)

6.30
(2.70)

5.43
(2-34)

8 00
(3.00)

9.23
(3.20)

Dec. 186

10.00
(3.32)

8.23
(3-04)

14.10
(3.89)

6 .30
(2.70)

3.59
.14

8.83
(3.13)

8.22
(3-04)

Jan. "87

10.00
(3.32)

2.72)

14.10
(3.89)

6.30
(2.70)

3 59
(2.14)

21 96
@ 79

9 .63
G 26)

Feb. 87

12.20
(3.63)

10.77
G

8.23
(3-04)

3.59
(2.14)

2.59
(1.90)

18 73
(4.44)

8.59
(3.10)

3 .66 6 .49
(2.16)  (2.74)

12.52 5.12
3 .68) 2.47)

8.23 11.95
(3.04)  (3.60)

2.59 2.59
(1.90)  (1.90)

3.59 3.59
Q.14)  (2.19)

13 .92 11.20
(3.86)  (3.49)

6.82 6 41
(2.80) (2.72)

14.60 6 .49
(B.95) (2.7

6 40 9.54
Q.72) @ X

10 77 12 52
(3.43)  (3.69)

3 59 5.43
@ 14) (2.59)

2.59 2.59
@0 (1.9)

15 58 11.20
@.07) @ 49

8 21 7.59
G0 (2.9

Trivandrum

6 .49
Q.79

13 92
(3.86)

(2.16)

4.53
(2.35)

2.59
(1-90)

12.08
G 62)

6 .67
@70

Mar .87 Aor.187 May 87 Jun.187 Jul."87 Aug.'87

8.33
(3.05)

16 .47
(4.18)

5.12
2.47)

4.53
(2.35)

3.59
(2.14)

12 08
(3.62)

7.82
(2.97)

in different months (at 5 per cent level) 0 99

Mean

10 59
G 40

9 39
(3.22

42
(2.28)

(1.99)

11 65
3 -56)



an increase in November, December and January (6.30).

Minimum plants infested was in October (1.49).

In Paruthippara the damaged plants increased
during July (13.92) and August '87 (16.47) with the
least damage during April (5.12). The percentage
damage varied from 6.4 to 10.77 during the other

months of observations.

There was more or less uniform damage by the
scale insect in Vanchiyoor area which ranged from 1.49
during August and September to 3.59 in December,
January, March and April with a maximum damage during

November (5.43).

In Vellayani, the percentage of plants i1infested
by the scalz was seen high during January (21.96) and
February (18.73). Thereafter a decline in the trend of
infestation was notaiced the range in percentage being
11.20 1n Apral and June to 15.58 in May. During the
preceeding months of August to December, the percentage

of plants infested were from 7.16 to 8.83.

The population of A. aurantii and the extent of
damage to rose plants during the period of the survey
in relation to the weather parameters are comprehensively

shown in Fig.3.



Fig. 3. Population of A, agurantir and tne extent
of damuge caused by them on rose plarts,
observed in different months, 1in relation
to ieather parameters.
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3.1.4. Survey on the incidence of the beetles

Adoretus spp.

The level of infestation by the beetles
Adoretus spp. was assessed by takaing into account the
percentage of leaves damaged and also the percentage

of plants damaged in the rose gardens.

3.1.4.1. Percentage of leaves damaged

The extent of damage to rose leaves caused by
the beetles for the period from August '86 to August '87

1s given in Table 8.

The mean number of leaves damaged by the beetles
in different months ranged from 1.53 (May) to 23.86
(December). The damage was high in the months of
November (16.78) and December (23.86). In January the
damage was 11.89 which was on par with the damage
observed during November. The difference seen in the
months of June (6.65), October (6.54), February (6.37),
August '86 (3.86), July (3.73), September (3.45) and
March (3.47), were statistically on par. The damage
during the other months (range 1.53 to 3.47) were more
or less saimilar and statistically did not show any

significant difference.



Table 8. Extent of damages caused by Adoretus sp. on rose at different places in Trivandrum
Taluk from August 1986 to August 1987
Mean number of damaged leaves observed in 10 plants during the month of
ocations Mean
Aug.'86 Sep.'B6 Oct.'86 Nov.'86 Dec.'86 Jan.'87 Feb.'87 Mar.'87 Apr.'87 May '87 Jun. 87 Jul.'87 aug.'87
owdiar 2.86 5.72 5.29 22.62 25,01 16.06 11.36 6.92 6.05 4.47 9.24 5.81 2.47 8.54
(1.97) (2.59) (2.51) (4.86) (5.10) (4.13) (3.52) (2.81) (2.66) (2.34) (3.20) (2.61) (1.86) (3.09)
aruthippara 1.18 1.43 2.11 9.80 17.18 8.32 3.37 0.56 0.86 0.00 3.18 0.99 0.40 2.92
(1.47) (1.56) (1.76) (3.29) (4.26) (3.08) (2.09) (1.25) (1.36) (1.00) (2.05) (1.42) (1.18) (1.98)
iramana 2.57 1.44 2.38 6.22 13.22 6.04 5.87 2.20 2.08 1.39 6.09 2.04 1.83 3.70
(1.89) (1.56) (1.83) (2.69) (3.77) (2.65) (2.62) (1.79) (1.75) (1.55) (2.66) (1.74) (1.68) (2.17)
1lkulangara 5.92 3.72 7.65 19.49 25.69 8.93 4.39 1.47 0.56 2.62 3.93 4.28 2.57 5.86
(2.63) (2.17) (2.94) (4.53) (5.17) (3.15) (2.32) (1.57) (1.25) (1.90) (2.22) (2.30) (1.89) (2.62)
nchiyoor 2.91 2.86 7.46 18.85 30.23 16 .66 9.02 8.53 0.40 1.28 8 38 4.04 1.91 7.12
(1.98) (1.97) (2.91) (4.45) (5.59) (4.20) (3.16) (3.08) (1.18) (1.50) (3.06) (2.25) (1.71) (2.85)
llayani 9.85 6 .86 19.42 29.14 35.29 17.94 5.62 3.71 1.15 0.56 10.55 6.49 6.15 9 82
(3.30) (2.80) (4.52) (5.49) (6.02) (4.35) (2.57) (2.17) (1.47) (1.25) (3.40) (2 74) (2.67) (3.29)
an 3.86 3.45 6.54 16.78 23.86 11.89 6.37 3.47 1.60 1.53 6 .65 3.73 2.36
(2.20) (2.11) (2.75) (4.22) (4.99) (3.59) (2.71) (2.11) (1.61) (1.59) (2.77) (2.17) (1.83)
Figures in parentheses are transformed values (/x+1)
CD for comparing the mean percentages of damaged leaves observed in different months (at 5 per cent level) O 79
CD for comparing the mean percentages of damaged leaves observed at different places in each month en
(at 5 per cent level) 2.24 GO



The damage by the beetles in ¥owdiar area ranged
from 2.47 to 25.01 reaching the higher levels during the
months of November (22.62), December (25.01) and January
(16.06) . From February onwards the number of leaves
infested was lesser ranging from 2.47 to 11.36. Prior
to November the incidence was 2.86 in August, 5.72 1in

September and 5.29 i1n October.

In Paruthippara and Karamana also almost a similar
trend was seen in the damage done by the beetles to rose
leaves; the peak pericd of damage started from November
(9.8 and 6.22 respectively) reaching the maximum in
December (17.18 and 13.22 respectively) and then declining
(8.32 and 6.04 respectivelyl From February onwards the
damage was seen reduced upto May (3.37 to 0 in Paruthippara
and 5.87 to 1.39 1in Karamana). During the month of June,
the leaves damaged were more 1e. 3.18 and 6.09 respectively
and declining thereafter in both the places. During the
early period of the survey also the number of leaves

damaged, ranged from 1.15 to 2.57 only.

In the other three locations, Palkulangara,
Vanchiyoor and Vellayani, the increased damage was
evident from the month of October (7.65, 7.46 and
19.42 respectively) reaching the peak 1n December (25.69,
30.23 and 35.29 respectively). From February onwards the

decline i1n the damage was seen to the tune of 4.39 to



0 .56 in Palkulangara and 9.02 to 0.40 1in Vanchiyoor.

In Vellayvani the leaves damaged was 5.62 in February,
declining to a minimum of 0.56 in the month of May:;
thereafter a slight increasing trend was observed in
June (10.55), July (6.49) and August '87 (6.15).

Prior to October, the damage was more 1e. 9.85 and 6.86

in August and September respectively.

3.1.4.2. Percentage of plants damaged

The percentage of plants damaged by Adoretus spp.
in the six locations for the different periods of the

survey 1s given 1in Iable 9.

The mean percentage of plants infested ranged
from 3.71 to 37.89 over the entire period of the survey.
The maximum percentage of damage occurred in the month
of December (37.89) which was significantly higher to
the damage done during January (25.32) and November
(24.47) which were on par. In the month of June a
higher level of damage was seen (14.95). Percentage
of plants damaged during the months of February (10.22),
August '86 (10.09), September (9.17), October (9.09),
March (8.47) and July (7.99) were also on par. Minimum
percentage level of infestation was observed during the
month of May (3.71) which was on par with that of

August '87 (6.4) and Apral (3.93).



Table 9.

Percentage of plants damaged by Adoretus sp. on rose at different places in Trivandrum

Taluk for the period from August 1986 to August 1987

Mean percentage of damaged plants observed during the month of

Locations Mean
Aug.'86 Sep.'86 Oct.'86 Nov.'86 Dec. 8 Jan '87 Feb.'87 Mar.'87 Apr.'87 May '87 Jun.'87 Jul '87 Aug 87
Kowdiar 8.33 8 33 8.33 29.58 31.23 24 .45 9.78 9.78 10.00 5 12 10.36 8 33 5.12 11.89
(3.05) (3.05) (3.05) (5.53) (5 68) (5.04) (3.28) (3 28) (3.32) (2.47) (3 37) (3 05) (2.47) (3.59)
Paruthippara 3.66 5.12 6.79 21 65 34.54 21.87 8.23 1.49 1.49 0.00 10 36 1 49 1 49 6.95
(2.16) (2.47) (2.79) (4.76) (5.96) (4.78) (3.04) (1.58) (1.58) (1.00) (3.37) (1.58) (1.58) (2.82)
Karamana 8.23 6.40 2.59 5.43 25.04 14.10 9.77 6 40 5 12 8 23 18.26 8 33 5 12 8.76
(3 04) (2.72) (1.90) (2.54) (5.10) (3.89) (3.28) (2.72) (2.47) (3.04) (4.39) (3.05) (2.47) (3.12)
Palkulangara 12.08 9.54 8.33 20,31 44,32 22.46 5.12 10.00 1.49 6 79 12.08 10.36 10.36 12.36
(3.62) (3.25) (3.05) (5.51) (6.73) (4.84) (2.47) (3.32) (1.58) (2.79) (3 62) (3.37) (3.37) (3.66)
Vanchiyoor 8.23 10.36 12.08 30.55 38.35 29.17 12.08 16 .61 2.59 3.59 14.47 6.49 3.66 12.68
(3.04) (3.37) (3.62) (5.62) (6.27) (5.49) (3.62) (4.20) (1.90) (2 14) (3.93) (2.74) (2.16) (3.70)
Vellayani 24.76 17.20 20.63 39 16 57 81 44.30 18.40 10.36 5.12 1.49 26 92 16 61 17.20 20 52
(5.08) (4.27) (4.65) (6 34) (7.67) (6.73) (4.40) (3.37) (2.47) (1.58) (5 28) (4.20) (4.27) (4.64)
Mean 10.09 9.17 9.09 24 .47 37.89 25.32 10.22 8.47 3.93 3 71 14 95 7.99 6.40
(3.33) (3.19) (3.18) (5.05) (6.24) (5.13) (3.35) (3.08) (2.22) (2.17) (3 99) (3.00) (2.72)

Flgures in parentheses are transformed values (/x+1)
CD for comparing the mean percentages of damaged plants observed in different months

CD for comparing the mean percentages of damaged plants observed at different places in each month
(at 5 per cent level) 2.62

(at 5 per cent level) 1:01

98



In Vellayani area the percentage of plants
damaged, ranged from 1.49 to 57.81l. The damage during
November (39.16%) December (57.81%) and January (44.30%)
were found to be at higher levels than ain the other
months of observation. The lowest damage percentage
was noted during May (1.49), April (5.12) and March
(10.36), whereas the damages during February (18.4),

July (16.61) and August '87 (17.20) were 1in between.

A similar trend of increase in the percentage
of plants infested by the beetle was observed in all
the other locations excepting Karamana. In Kowdiar,
the percentage of plants infested varied from 5.12 to
31.23. The intensaity of damage showed an increasing
trend from November (29.58%) to January (24.45%) with
the maximum 1n December (31.23%). Prior to November
the damage was more or less similar, the percentage
beang 8.33 for all the three months of August, September
and October. TIrom Iebruary onwards the percentage damage
varied from 8.33 to 10.36 except 1n May and August '87,

when the level of damage was only 5.12 per cent.

In Paruthippara, Palkulangara and Vanchiyoor,
the percentage of plants infested showed higher levels
during November to January, the values being 21.65 to
21.87, 29.31 to 22.46 and 30.55 to 29.17 with the maximum

being in the month of December with 34.54, 44.32 and



38.35 respectively. 'he preceeding and the succeeding
periods of the survey revealed lower percentage of
damage, the values being 3.66 to 5.12 and 0 to 10.36
in Paruthippara, 8.33 to 12.08 and 1.49 to 12.08 1in
Palkulangara and 8.23 to 12.08 and 2.59 to 16.61 in

Vanchiyoor respectively.

In karamana, the maximum percentage of damage
was seen during December (25.04) with a decline in the
percentage damage from January (14.10) upto May (8.23).
Then the damage showed an increase to the tune of
18.26% during June and then again a declaining trend
from July (8.33%). Prior to December the percentage

of damage varied from 2.59 1n October to 8.23 in August.

The extent of damage caused to rose leaves and
the percentage of plants damaged are comprehensively

shown in Fig.4.

3.1.5. Survey on the incidence of the spider mite

T. neocaledonicus

Incidence of T. neocaledonicus was assessed in

terms of the population, percentage of plants infested

and percentage of leaves infested by the pest.



Fig, &. Extent of damage caused by Adoretus spp.
on rose plants, observed in different
months.,
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3.1.5.1. Pest population

The population of the spider mite from August
'86 to August '87 from the different rose gardens in

Trivandrum are presented in Table 10.

The mean population of the mite during the
period of the survey ranged from 12.32 to 175.49.
The population was in a higher range from November to
April and thereafter a decline till August. Mean
population was the highest in Aprail (175.49) and this
came on par with the population in December (155.20),
and March (128.85). The mean population in January
(109.36), November (109.42) and February (104.14) were
on par among themselves and with those of December and
March. Minimum population was observed in the month
of August (12.32 and 13.51) and this was on par withthe
population during September (15.53) and June (30.39).
In May, (4%9.88), July (40.00) and October (37.85) the
mean populationswere staltistically on par with that

of June (30.39).

In Vellayani the population gradually increased
from August '86 (21.82) reaching higher levels of
/
133.31 to 180.11 from November to April and thereafter

declining tall August '87 (27.76).



Locations

Kowdiar

Paruthippara

Karamana

Palkulangara

/anchiyoor

Vellayani

Mean

Table 10.
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G
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In Kowdiar, the population sharply increased
in November (201.2) reaching the maximum in December
(369.63) with a drastic decline in January (149.62).
Thereafter the population again increased in February
(202.45), March (206.34) and April (182.73); from May
(42.54) onwards the population decreased with the
manimum in August '87 (13.40). The population prior
to November ranged from 38.30 to 40.71 from August

to October.

3.1.5.2. Percentage of plants infested

The mean percentage of plants infested by the

spider mite T. neocaledonicus during the period from

August '86 to August '87 i1n Travandrum are presentled

in TIable 11.

Mean percentage of plants infested by the mite
as observed in the survey ranged from a minimum of
14,51 1in August '86 to a maxaimum of 83.25 in April.
Percentage infestation on plants during March (80.23),
December (79.89), February (78.98) and January (78.35)
were on par with that of April. No significant
difference was observed in the months of November
(64.33) and May (50.15) but in June (38.24) the
percentage of plants damaged was on par with that of

May. Minimum percentage of plants infested during



Kowdiar

Paruthippara

Karamana

Palkulangara

Vanchiyoor

Vellayani

Mean

Percentage of rose plants

infested by JI.

Taluk from August 1986 to August 1987

neocaledonicus observed at different places

Mean percentage of infested plants observed during the month of

Table 11.

Aug 86 Sep.186 Oct
33 42 41.05 30 44
G.87) ® -48) (5.61)
13 .64 11.20 13 .64
(3-83) (3.49) 3.83)
12.52 18.57 62 05
G .68) “4.42) 7.99
6 49 14.60 36 61
2.74) G 95) (6.13)
8.33 13 .92 25 .54
(3.05) (3-86) G.15
18 94 24 .28 24.28
@ 4n G .03) (5-03)
14 .51 19.61 30.52
G %) “4.5%) G.6D)
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August '86 (14.51) was on par with those of September
(19.61) and August '87 (21.12). In July the percentage
damage was 35.65 and in October it was 30.52 both

being on par with that of June.

Percentage i1nfestation in different months in
Kowdiar showed that there was an increase during the
period from November to April with a range of 72.20
(February) to 92.01 (December). In the preceeding and
succeeding months the percentage damage was less (30.44
to 41.05 and 24.74 to 52.11 respectively). The same
trend was noticed in Paruthippara where during the months
of November to April, the range was from 54.01 to
77.10%. The other months recorded a range of 9.89 to
23.07%. In Vanchayoor also the damage per cent gradually
1increased from August with only 8.33 per cent damage
reaching a higher level which was maintained from
November to Aprail in the range of 61.57 (November) to
82.79 (lebruary). [Irom May to August '87 the percentage

of plants infested was only 26.18 to 39.35.

In Karamana the percentage of plants infested
showed an increase for the period from October to June,
with a range of 56.59 to 87.15. Minimum infestation

in the area was in Auqust '86 (12.52).



In Palkulangara the mean percentage of plants
infested by mite increased from August onwards; from
December to May a higher level of 66.05 to 89.86 was
maintained and afterwards a decrease (18.73 to 38.11)
was noticed. The maximum percentage of infestation

was in April (89.86).

Vellayani area showed the highest percentage
of plant infestation in April (92.01) and the lowest
in August (18.94). Here also from November to May a
higher intensity of infestation was noticed with a

range of 60.6 to 92.01 per cent.

3.1.5.3. Percentage of leaves infested

Mean percentage of leaves infested by the mite

T. neocaledonicus for the period from August '86 to

August '87 1n Trivandrum are given in Table 12.

The mean percentage of leaves infested duraing
the months of Apral (74.15), December (72.02), March
(71.62), January (69.73) and February (64.45) did not
show any statistical significance. In November (50.31)
the infestation was on par with that an February but
significantly higher to May (31.66%) and June (21.40%)
which were on par. Minimum percentage of leaves were
infested in the months of August (7.13 and 8.50) which

was statistically on par with that in September (10.06).



Table 12

Percentage of rose leaves infested by T. neocaledonicus observed at different places in Trivandrum
Taluk from August 1986 to August 1987

Mean percentage of damaged leaves observed from 50 leaves during the month of

Locations Mean
Aug. 86 Sep.'86 Oct.'86 Nov.'86 Dec.'8 Jan.'87 Feb '87 Mar 87 Apr.'87 May '87 Jun.'87 Jul.'87 Aug. 87
Kowdiar 20 43 23 98 14.30 59 06 86 .56 67.64 56 .28 73.90 65.45 23.83 19.12 30.77 8.18 38.25
(4.63) (5.00) (3.91) (7.75) (9.36) (8.28) (7.57) (8.65) (8.15) (4.98) (4 48) (5.64) (3.03) (6.27)
Paruthippara 4 35 4,57 7.34 46.12 70.99 42.34 37.40 53.77 61.28 9 47 7 14 5.29 2.16 21.28
(2.31) (2 36) (2.89) (6.86) (8.48) (6.58) (6 20) (7 40) (7 89) (3.24) (2.85) (2.51) (1.78) (4.72)
Karamana 5.65 6 72 38.34 64.79 80.34 70.05 67.87 73.81 78 49 42,21 28.14 17 50 8 20 39 13
(2.58) (2.78) (6.27) (8.11) (9.02) (8.43) (8.30) (8.65) (8.92) (6 57) (5.40) (4.30) (3 03) (6.34)
Palkulangara 2.97 7 83 26.11 45.93 69.84 83 69 76 27 84 37 84 46 56.73 25.62 33.82 9.31 40 54
(1.99) (2 97) (5.21) (6.85) (8.42) (9.20) (8.79) (9.24) (9 24) (7.60) (5.16) (5.90) (3 21) (6.45)
Vanchiyoor 3 59 5.47 16.18 37.76 55.92 71.16 68.23 65.89 68.87 21.32 23.72 10.49 10 02 29 98
(2 14) (2.54) (4 14) (6.23) (7 54) (8.49) (8.32) (8.18) (8 36) (4.72) (4.97) (3.39) (3.32) (5.57)
Vellayani 11.25 17 52 20.83 50.50 70 36 88.55 86.67 80 15 88.34 50.49 29.57 26 .89 16.01 44.31
(3.50) (4 30) (4.67) (7.18) (8.45) (9.46) (9.36) (9 01) (9.45) (7.18) (5.53) (5.28) (4.12) (6.73)
Mean 7.13 10.06 19.39 50.31 72 02 69.73 64.45 71 62 74.15 31.66 21.40 19 28 8.50
(2.86) (3.33) (4.52) (7.16) (8 55) (8.41) (8.09) (8 52) (8.67) (5.72) (4.73) (4.50) (3 08)
Flgures in parentheses are transformed values (/x+1)
CD for comparing the mean percentages of infested leaves observed in different months (at 5 per cent level) 1.18

CD for comparing the mean percentagesof Infested leaves observed at different places in each month

(at 5 per cent level) 2 71

g
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In October 19.39 per cent of leaves were infested
which was on par with the infestation noted in July

(19.28%) .

In kowdiar and Paruthippara, the mean percentage
of leaves damaged increased sharply by November and
retained higher incidence till April with a range of
56.28 to 86.56 and 37.4 to 70.99 respectively and
thereafter declined to 8.18 and 2.16 in August '87

respectively.

In Karamana also infestation remained high in
the months from November to Aprail with a range of 64.79
to 80.34, the maximum being in December (80.34). The
decline in the percentage of leaves infested in preceed-
ing and succeeding months were 5.65 to 38.34 and 8.20

to 42.21 respectavely.

Palkulangara and Vellayani areas showed high
percentage of infestation from November to May to the
tune of 45.93 to 84.46 and 50.49 to 88.55 respectively.
In Palkulangara the minimum infestation was in August '86
(2.97) and the maximum in April (84.46) whereas 1t was
in August '86 (11.25) and January (85.55) respectively

in Vellayani.

In Vanchiyoor maximum percentage of i1infested

leaves was observed in January (71.16). Here also the



infestation was higher in the months of November to
April ain the range of 37.76 to 71.16. The decline

in percentage of plants infested ranged from 10.02

to 23.72 after the peak period of April and from 3.59

to 16.18 duraing August to October.

Population of T. neocaledonicus and the extent

of damage caused to rose during the period of survey
in relation to the weather parameters are comprehen-

sively shown in Fig.5.

3.1.6. Survey on the incidence of T. cinnabarinus

Incidence of T. cinnabarinus was assessed 1n

terms of the population, percentage of plants infested

and percentage of leaves infested by the pest.

3.1.6.1. Pest population

The population of T. cinnabarinus from August '86

to August '87 from the different gardens in Trivandrum

1s given in Table 13.

Mean population of the mite observed in different
months during the period of the survey ranged from 0.81
to 4.51. The population was at higher levels in the
months of December (4.51), Apral (4.25), March (3.02),

January (2.83), November (2.55), February (2.13) and



Fig. 5. Population of T, urticae and the extent
of damage caused by them on rose plants,
observed 1in differeni months i1n relation
to weather parameters.
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Table 13 Population of Te. cinnabarinus on rose at different places in Trivandrum Taluk
from August 1986 to August 1987
Number of mites observed on 50 leaves during the month of

Locations Mean

Aug '86 Sep 86 Oct.'B6 Nov '86 Dec ‘86 Jan.'87 Feb.'87 Mar.'87 Apr.'87 May '87 Jun 87 Jul '87 Aug '87
khowdiar 7 98 0 00 0 86 2.17 5 62 3 10 2.59 7 69 5.76 2.17 1.84 0 71 0 22 2,72

(3 00) (1 00) (1 36) (1.78) (2 57) (2 02) (1.90) (2.95) (2 60) (1.78) (1.69) (1 31) (1.10) (1.93)
Paruthippara 1.25 1.49 0 86 2.90 3 39 1.37 0 22 2.28 0.22 0 40 0.00 125 1.12 1.18

(1 50) (1.58) (1.36) (1.97) (2.10) (1.54) (1.10Q) (1.81) (1.10) (1.18) (1 00) (1.50) (1 46) (1.48)
Karamana 0.71 1.61 0.86 1.73 3.10 2.28 2.70 1.49 1.84 0.40 0.40 0 86 0.56 1.35

(1.31) (1 62) (1.36) (1.65) (2 02) (1.81) (1.92) (1.58) (1.69) (1.18) (1 18) (1.36) (1.25) (1.53)
Palkulangara 0 00 0 00 0.00 0.56 6.28 3.68 l.12 3.10 4 41 0.56 0 00 0 71 0.22 1.27

(1.00) (1.00) (1 00) (1.25) (2.70) (2.16) (1.46) (2 02) (2.33) (1.25) (1 o0) (1.31) (1 10) (1.51)
vanchiyoor 1.61 2 17 4,71 S.46 5.17 5.66 3.87 1.25 4.80 2.49 0.99 1 37 0.40 3.06

(1.62) (1 78) (2.39) (3.23) (2 48) (2.58) (2.21) (1 50) (2.41) (1.87) (1 41) (1 54) (1 18) (2.02)
Vellay ni 2.37 0 99 2.28 0.99 3.89 1 61 3.11 3.68 12.16 9,54 2,91 1.83 2.91 3.31

(1.83) (1.41) (1.81) (1.41) (2.21) (1 62) (2.03) (2.16) (3.63) (3.25) (1.98) (1 68) (1.08) (2.08)
Mean 1.92 0.595 1.40 2.55 4.51 2.83 2.13 3 02 4.25 2.07 0.89 1,11 0 81

(1.71) (1.40) (1.55) (1.88) (2.35) (1.96) (1.77) (2.00) (2.29) (1.75) (1.38) (1 45) (1.35)

Figures in parentheses are transformed values (y/x+1)

CD for comparing the mean populations observed in different months (at 5 per cent level) 0.61

CD for comparing the mean populations observed at different places 1in each month (at S5 per cent level) 1.97
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May (2.07) which were on par among themselves. Population
was minimum 1n June (0.89) and August '87 (0.81) which
were on par with all other months except December, April

and March.

In Karamana the population of the mite has shown
an i1ncreasing trend from August (0.71) reaching the peak
in December (3.10) and maintaining higher levels in
January (2.28) and February (2.7) and thereafter declaning
gradually. The population was minimum in May and

June (0.40).

Two peak populations of the mite were observed
in Palkulangara during the months of December, January
(6.28 and 3.68) and March, April (3.1 and 4.41) waith
low population in Yebruary (1.12). The population

observed in other months were also very low.

In Vanchiycor the population was high in October
(4.71), November (9.46), December (5.17), January (5.66)
and Apral (4.80). The minimum population was observed
in August 1987 (0.40). During the other months of
observation the population levels of 1.61, 2.17, 3.87,
1.25, 2.49 and 1.37 were noticed during August, September,
February, March, May and July respectively. Other months

had only negligible population of the mite.



In Kowdiar, the population of the mite varied
from 0 to 7.98. Higher levels of mite population were
recorded in August '86 (7.98), December (5.62), January
(3.10), March (7.69) and April (5.76). Zero incidence
was observed in the month of September. During the other
periods of the survey the population ranged from 0.22

(August) to 2.59 (February).

In Paruthaippara, almost a unaiform level of
population (2.28 to 3.39) was cbserved in November,
December and March. The other months showed incadence,

varying from zero (June) to 1.49 (September).

The mite population varied from 0.99 to 12.16
in Vellayani area. Maximum intensity of infestatilon
was during Apral (12.16) followed by May (9.54). 1In
the other months of the survey the population levels
were more or less similar, the range being 1.61 to
3.89 except in September and November when a population

of only 0.99 was recorded.

3.1.6.2. Percentage of plants infested

The percentage of plants seen infested by

T. cainnabarinus during the periocd from August '86 to

August '87 from the gardens ain Trivandrum 1s presented

in Table 14.



Table 14 Percentage of rose plants infested by T. cinnabarinus observed at different places in Trivandrum
Taluk from August 1986 to August 1987

Mean percentage of infested plants observed during the month of
Locations Meal
Aug '86 Sep '86 Oct. 86 Nov '86 Dec.'S86 Jan '87 Feb 87 Mar.'87 Apr 87 May 87 Jun '87 Jul 87 Aug.'87

vowdlar 6 40 0 00 1 49 2.59 9 54 2.59 2 59 9 78 9 78 2.59 2 59 1 49 1 49 3 5€
(2 72) (1.00) (1.58) (1.90) (3.25) (1.9%0) (1.90) (3 28) (3.28) (1.90) (1 90) (1 58) (1 58) (2.1¢

Paruthippara 1.49 1 49 1.49 2.59 2 59 1.49 1.49 1 49 1.49 1.49 0.00 1.49 1 49 1.51
(1.58) (1.58) (1.58) (1.90) (1.90) (1.58) (1.58) (1.58) (1.58) (1.58) (1.00) (1 58) (1 58) (1.5¢

Karamana 1.49 1.49 1.49 1,49 1.49 1.49 1.49 1.49 1.49 1.49 1.49 1.49 1.49 1.4c¢
(1 58) (1.58) (1.58) (1.58) (1.58) (1.58) (1.58) (1.58) (1.58) (1.58) (1.58) (1,58) (1 s8) (1.5¢

Palkulangara 0 00 0 00 0 00 1 49 5.12 2.59 2.59 2.59 3.66 1.49 0 00 1 49 1 49 152
(1 oo0) (1 00) (1.00) (1.58) (2 47) (1.90) (1 90) (1 90) (2 16) (1.58) (1.00) (1.58) (1 58) (1.55

vanchiyoor 1 49 1 49 2 59 5.12 5 12 5.12 5.12 2 59 2 59 2.59 1 4o 1 49 1 49 2 81
(1 58) (1.58) (1 90) (2 47) (2 47) (2 47) (2.47) (1 90) (1.90) (1.90) (1.58) (1 58) (1 58) (1.95

Vellasani 3.66 149 1.49 1.49 6 49 6.49 3.66 6.49 8.33 8.33 3 66 3 6F 3 66 4.27
(2 16) (1 s8) (1.58) (1.58) (2.74) (2.74) (2.16) (2.74) (3.05) (3.05) (2.16) (21) (2 16) (2 30

Mean 2.13 0 92 1.36 2.36 4 76 3.11 2.72 3 67 4.10 2.72 1.36 1.81 1 81
(1.77) (1 39) (1.54) (1 83) (2.40) (2 03) (1 93) (2.16) (2.26) (1.93) (1.54) (1 68) (1.68)

Figures in parentheses are transformed values (/x+1)

CD for compwarinag the mean percentages of infested plants observed in different months (at 5 per cent level) 0 56

-

CD for comparing the mean percentages of infested plants observed at different places in each month (at 5 per cent level)l
¢ 1 97

- -3
—a



The mean percentage of plants infested during
the period of survey revealed significantly higher
values for the months of December (4.76), April (4.10),
March (3.67), January (3.11), February (2.72) and May
(2.72) which were statistically on par among themselves.
The percentage of plants infested was minimum in
September (0.92). The data on the percentage of plants
infested duraing the other months of observation did not

show significant difference.

When the percentage of plants infested in Kowdiar
area was oObserved, 1t was seen to be maximum in the
months of March and April (9.78) followed by December
(9.54) and August '86 (6.4). No incidence was observed

in September.

In Paruthippara there was no incidence of the
mite 1n the month of June whereas during November and
December significantly higher percentage of infestation
(2.59) was observed. A uniform level of infestation
(1.49) was recorded during the other months. In Karamana
also the percentage of plants infested remained steady
throughout the period of the survey with a mean percentage
of 1.49. The minimum percentage of plants infested in
Palkulangara was zero from August to October and June,
attaining the peak population duraing the month of
December (5.12) followed by April (3.66). An incidence
of 2.59 per cent was observed in the months of January,

February and March.



In Vanchiyoor the percentage of plants infested
remained the same with a mean value of 5.12 duraing the
period from November to February. During the other
months the per cent infestation was 1.49 from August
'86 to September and June to August '87. A mean per
cent incidence of 2.59 was observed throughout the
peri1od of the other months. Gardens at Vellayani showed
minimum infestation on plants during September to
November (1.49) with 3.66 percentage during the month
of August, February, June and July. Percentage of
plants i1nfested was high during December (6.49),

January (6.49), March (6.49), April (8.33) and May (8.33).

3.1.6.3. Percentage of leaves infested

The percentage of leaves 1infested by the mite

T. cinnabarinus in six locations for the period of the

survey from August '86 to August '87 1s given 1in

Table 15.

The mean percentage of leaves infested ranged
from 0.50 to 2.48. The maximum percentage of leaves
infested was in the month of December which was on par
with the month of April (2.19), March (1.75) and January
(1.60)+. The least percentage of infested leaves was
seen i1n September (0.50) which was on par with November
(1.24), February (1.17), August (1.14), May (1.13),
October (0.81), July (0.67), August '87 (0.62) and

June (0.56).



Table 15

Percentage of rose leaves infested by .T. Cinnabarinus observed at different places in Trivandrum

Taluk from August 1986 to August 1987

Mean percentage of damaged leaves observed from 50 leaves during the month of

Locations Mean
Aug 86 Sep '86 Oct 86 Nov '86 Dec '8 Jan '87 Feb '87 Mar '87 Apr '87 May '87 Jun 87 Jul 87 Aug.'87
Kowdiar 4 57 0.00 0.71 1.95 4 47 1.49 1.49 4 62 3 92 1 49 0 99 0.40 0.40 1.82
(2 36) (1 00) (1 31) (1.72) (2 34) (1 58) (1 58) (2 37) (2.22) (1 58) (1 41) (1 18) (1.18) (1 68)
Paruthippara 0 71 0 71 0.99 1 49 1.49 0 71 0.40 0 99 0.40 0.40 0.00 0 71 0.71 0.72
(1 31) (1.31) (1.41) (1.58) (1.58) (1 31) (1.18) (1 41) (1.18) (1 18) (1.00) (1.31) (1.31) (1.31)
Karamana 0 71 Q.71 0 40 0.71 1 25 0.99 0 99 0 71 0 71 0 40 0.40 0.40 0.40 0 67
(1 31) (1 31) (1.18) (1 31) (1 50) (1 41) (1.41) (1.31) (1 31) (1 18) (1.18) (1.18) (1 18) (1.29)
Palkulangara 0 00 0 00 0.00 0 71 2 86 1.95 0.71 1.73 1.96 0 40 0.00 0.40 0.40 0.76
(1 00) (1.00) (1.00) (1.31) (1.96) (1.72) (1.31) (1.65) (1.72) (1 18) (1.00) (1.18) (1.18) (1.33)
Vanchi yoor 0 71 0 99 1 49 2.57 2.65 2.96 2 11 0.99 1.95 0 99 0.99 0.99 0.40 1.46
(1 31) (1.41) (1.58) (1.89) (1.91) (1 99) (1.76) (1.41) (1.72) (1 41) (1 41) (1.41) (1.18) (1.57)
Vellayani 1 23 0.71 1 49 0 40 2.62 1 81 1.54 2 24 5 60 3 93 1.23 1.23 1.54 1.84
(1 49) (1 31) (1 58) (1.18) (1 90) (1 68) (1 59) (1.80) (2.57) (2 22) (1 49) (1.49) (1.59) (1.69)
Mean 1 14 0.50 0.81 1.24 2 48 1.60 1.17 1.75 2 19 113 0.56 0.67 0.62
(1 46) (1.22) (1.34) (1.50) (1 87) (1 61) (1.47) (1 66) (1.79) (1.46) (1.25) (1.29) (1.27)

Figures in parentheses are transformed values (yYx+1)

CD for comparing the mean percentages of infested leaves observed in different months (at S per cent level) 0 36

CD for comparing the mean percentages of infested leaves observed at different places in each month

(at 5 per cent level) 1.17

7L



In Fowdlar area Lhe menn percentage of lcaves
infested were high during August '86 (4.57), December
(4.47), March (4.62) and April (3.92). No leaf damage
was observed i1in September. In Paruthippara the
percentage of leaves infested were more during November
and December (1.49), in the other months 1t was more
or less uniform ranging from 0.40 to 0.99, except in
June when no leaf was infested. A similar unaiform trend
was noticed in Karamana also with a range in percentage
of 0.40 to 1.25. Slightly higher percentage of incidence
were noticed during December (2.86), January (1.95),
March (1.73) and April (1.96) in Palkulangara area.

The range of lnfestation in other months was from 0.4
to 0.71 with a zero incidence during August to October

and in June.

In Vanchiyoor the percentage of leaves infested
was higher during the months of November (2.57),
December (2.65), January (2.96), February (2.11), Apral
(1.95) and October (1.49). The minimum damage occurred
in August '87 (0.40). The damage in Vellayani ranged
from 0.40 to 5.60. Damage was higher during the months
of December (2.62), March (2.24), April (5.6) and May
(3.93). The percentage of leaves infested ranged from
1.23 to 1.81 during the other months of observation

excepting September (0.71) and November (0.40).



Population of T. cinnajarinus and the extent of

damage caused to rose during he period of survey in
relation to the weather parameters are comprehensively

shown 1n Fig.6.

3.1.7. Survey on the incidence of minor pests of rose

The population/damage of the mainor pests recorded
from August 1986 to August 1997 from the different gardens

in Irivandrum 1s given in Table 16.

S. rubrocinctus and R. cruentatus were also
observed besides the other thjysanopterans during the course

of the survey but they were only of minor importance.

Among the beetle pests observed P. complanata
was seen to cause damage to rose flowers in the months of
October-November and A. mollis feeding on tender leaf buds

during October-November and June-July.

The mealy bug Pseudococcus sp. was noticed mostly

in the months of Aprail and May. Rose aphid M. rosaeformis

was observed in the survey in the hot months of March-April.

The digger wasp was seen damaging the stem of
roses from October tc May and the intensity of damage was

higher during November, !ebruary, March and April.

v



Fig. 6.

Population of I, neocalidonicus and tie
extent of damage caused by them on rose
plants observed in different monchs, in
relation to weather parameters,
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Table 16 .

Population of miner pests observed on rose in Travandrum

Taluk from August 1986 to August 1987

Mean number of insects observed during the month of

Aug. ©Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June Jul. Aug.
'86 '86 '86 '86 '86 '87 '87 ‘87 '87 '87 '87 '87 '87
. rubrocinctus - - 6 17 8 13 27 11 4 - - -
« cruentatus - 1 - 12 5 - 16 9 3 - - -
. complanata 3 - 3 1€ 15 8 1 5 - 8 - 2 4
. mollas 5 2 7 12 4 3 - 2 4 7 7
. versicolor - - 2 - 1 3 - 1 - - - -
. maculosus - - - 6 - 1 - 6 6 8 2 3
seudococcus sp. - - 8 - - 6 - - 13 22 - - -
. rosaeformis - - - - - - - 19 31 2 - - -
» anthracina¥* - - 4 14 - - - 2 12 7 - - -
Lgger wasp** - - 5 28 3 9 14 11 2 - - -
nocephalus sp. - - - - 2 - - - 1 - - -
obfuscata - 2 - - - 1 - - - 1 4 4 -
litura - 5 - - 12 - 3 2 - 11 - - -
janata - - - - 3 - - - 1 5 - - -
fraterna - - - - - - - - - 47 20 - 15
acuta - - - - 7 4 - - - - - - -
zelota - 9 1 - - - - - - S 2 - -
* The figure denotes total number of leaves damaged

* %

The fagure

denotes total number of stems damaged

L



The other pests recorded were the grass hopper
Conocephalus sp. and the lepidopterans L. obfuscata,

S. litura, A. japata, L. fraterna, C. acuta and E. zelota.

The occurance of these pests were of minor importance only.

3.1.8. The correlation between the weather parameters

and the varying levels of pest population/damage

in rose observed in different gardens in

Travandrum during 1986-'87

Correlation between the varyaing levels of pest
population/damage and each of the different weather
parameters of the locality (maximum temperature, minimum
temperature, relative humidity, rainfall and number
of rainy days) were worked out and the results are

presented in Table 17.

The population of R. syriacus was significantly
correlated with maximum temperature (r = 0.899), relatave
humidity (r = -0.898), rain fall (r = -0.683) and number
of rainy days (r = -0.814); raximum temperature alone
had positive correlation with population build up of
the thrips while the other three factors had negative
relationship. Significant positive correlation was
observed between maximum temperature and the percentage
of plants infested (r = 0.790) as well as the percentage
of leaves infested by the thr ps (r = 0.904). Relatave

humidity, rainfall and number of rainy days also showed



Table 17. Correlation bketween the varying levels of pest

populations/damages observed in the gardens during
the different months (1986-87) 1in Travandrum Taluk

and tne weather factors duraing the period

Weather faccor

Pest population/

Max. Mini. Rain No. o1
o
damage observed temp. temp. ?g) fall rainy
(°c) (°c) ° {mm) days
* * ” L
Population of 0.892 0.186 -0.898 -0.683 -0.81:
R. syriacus
® » * 3
Percentage of plants 0.790 0.239 -0.768 ~0.589 -0.70¢
infested by R. syriacus
* % * b
Percentage of leaves 0.904 0.272 -0.834 -0.599 =0.75
infested by R. syriacus
* *
Damage caused by 0.485 -0.235 -0.653 ~0.585 -0.64¢
S. dorsalis to leaves
* * L3
Damage caused oy 0.724 -0.039 -~0.808 -0.644 -0.73
S. dorsalis to flower buds
Population of ~0.260 -0.456 0.017 0.169 0.09¢
A. aurantail
Percentage of plants -0.099 -0.662 -0.288 0.004: ~0.12
infested by A. aurantii
Extent of damage 0.019 ~0.464 =0.276 =-0.260 =0.22
by Adoretus sp
Percentage of plants 0.003 -0.507 -0.314 =0.288 =0,20t¢
damaged by Adoretus sp.
* A
Population of 0.752 0.136 =0.706 =0.492 -0.66!
T. neocaledonicus
+ *
Percentage of plants infes- 0.830 0,074 =0.845 -0.525 =0.70
ted by T. neocaledonicus
A 3 *
Percentage of leaves infes- 0.814 0.047 ~0.849 -0.589 0.,74!
ied by T. neocaledonicus
& *
Population of 0.652 0.128 -0.587 =0.409 0.64
T. cilpnaparinus
> *
Percentage of wlanis infes- 0.723 0.171 -0.637 -0.386 -0.68!
ted by T« cinnabarinus
* *
Percentage of leaves infes~ 0.647 0.115 =0.595 -0.415 ~0.65¢

ced by T. cinnaparinus

CD at 5% level 0.553



significant negative correlation with percentage of
plants infested(r = -0.768, -0.589 and -0.708
respectively) and percentage of leaves infested

(r = -0.834, -0.599 and ~0.757) by the thrips.

Relative humadaty, rainfall and number of rainy
days were negatively correlated with the varying levels
of damage caused by S. dorsalils to the leaves of rose
(r = -0.653 and -0.585 and -0.646 respectively) and
were found to be significant. These three factors
showed highly significant negative association with
the different levels of damage done by the thraips to
flower buds also (r = -0.808, ~0.644 and -0.733
respectively) while maximum temperature showed a signi-
ficant positive correlation (r = 0.724) with flower

bud damage.

None of the weather factors showed any significant
correlation with the varying levels of population/damage
of the scale A. aurantii or that of chaffer beetle
Adoretus sp except in the case of a significant negative
correlation observed between the minimum temperature
and the percentage of plants infested by A. aurantii

(r = -0.662).

In the case of T. neocaledonicus, the correlation

between maximum temperature and the levels of mite

population was highly significant and positive (r = 0.752).



Similar relalionships exlsted between maximum Lemperalurce
and the percentage of plants infested as well as the
percentage of leaves infested by the mite (r = 0.830

and 0.814 respectavely). But relative humidity and
number of rainy days showed highly significant negative
correlation with the population of the mite (r = ~0.706
and -0.668 respectively), percentage of plants infested
(r = -0.845 and -0.704) as well as the percentage of
leaves infested (r = -0.849 and 0.745). Rainfall showed
a significant negative relationship with the percentage

of leaves infested by T. neocaledonicus {(r = -0.589)

while 1ts negataive relationship with the mite population
and the percentage of plants infested were statistically

insaignificant.

In the case of rose mite, T. cinnabarinus maximum

temperature showed significant positive correlation with
the varyang levels of population (r = 0.652). Relative
humidity and number of rainy days showed significant
negative correlation (r = ~0.587 and 0.647 respectively)
with the population build up of the mite. Rainfall also
showed a negative relationship with the population though
the correlation coefficient was statistically insignificant.
Similarly percentage of plants infested and percentage

of leaves infested by the mite also were positively
significantly correlated with maximum temperature

(r = 0.723 and 0.647 respectively) and negatively



correlated with relative humidity (r = -0.637 and
-0.595 respectively) and number of rainy days

(r = -0.688 and -0.658 respectively).

3.2. Observations on the nature of damage by different

pests on rose

The most important pests observed in the rose
gardens of Trivandrum were the thrips, mites and scales.
The other pests observed included the chaffer beetles
mealy bug, aphid, leaf cutting bee, digger wasp, grass
hoppers and caterpillars. The nature of damage by

these different pests are given below.

3.2.1. Thrips

3.2.1.1. R. syriacus

The reddish nymphs gregarious in habit were seen
on the under surface of the leaves. The nymphs lacerate
the tissues and fed from the cell contents as a result
of which bleached areas were seen on the leaf surface.
The nymphal excretory material was seen as dried up
small blackish patches on the under surface. When the
population of the nymphs were more, they migrated to
the upper surface also for feeding. As a result of
heavy infestation by these thrips, the leaves showed
bleached areas covered with excreta presentaing a sickly
appearance. The leaves finally dried up due to severe

ainfestation. (Plate I (a).



PLATE I (a) Rose thrips R. syriacus on the
under surface of a leaf

(b) Damage of S. dorsalis on flower

buds and tender leaves



PLATE I (a)

PLATE I (b)




3.2.1.2. S. dorsalas (Plate II (a)

The orange yellow coloured thrips were found
actively moving about on the plants. They used to feed
on the sap from the tender leaves, flower buds and
growing tips. As a result of their sucking the sap,
the feeding areas first became dull coloured due to
the depletion of the cell contents. Gradually the
affected areas develop elongated brownish lesions and
later became dark brownish patches on the under surface
of the leaves nearer to the leaf margins. Marginal
curling up and heavy crinckling of the leaves were seen,
when the infestation was very serious. The vounger
leaves due tc the damage, beceme under sized with the
brownish lesions and patches. Often the infestation
by these thrips resulted in brittleness of the leaves.
When the thrips were seen feeding on the buds, they
failed to open in heavy and early infestation, but they
showed dark coloured lesions on the buds and even on
the calyx. In the case of mature buds brownish patches
were seen on the outer petals and the flowers which
bloomed after the feeding of the thrips showed distorted

petals.

In serious infestations the buds, the just openeqd
flowers and the distorted flowers completely dried up

showing sickly appearance of the plants. (Plate I (b).



PLATE II (a) Adult of S. dorsalas

(b) Different life stages of R. cruentatus



PLATE XI (@)

PLATE Il (b)



3.2.1.3. Rhaipiphorothrips cruentatus

The blackish brown adults and the reddish
nymphs (Plate IIb) were seen feeding on the under
surface of the leaves. The attacked leaves showed
brownish patches. The leaves due to heavy infesta-
tion finally withered and dropped down. The flower
production of the plants were seen affected due to

the attack.

3.2.1.4. S. rubrocinctus (Thripidae)

The adult was dark brown in colour and its second
instar larva had characteristic red cross bands across
the first two and last abdominal segments. The damaged
leaves became bleached and filled with excreta, present-
ing a sickly appearance and finally drying up. The

nature of damage was saimilar to R. syriacus-

3.2.2. Mites

3.2.2.1. T. neocaledonicus (Tetranychidae) (pPlate III (a)

The pale yellow mites with two dorsal spots with
body oval and sparsely covered with spines, lived
gregariously on the under surface of the leaves protected
with i1n silken webbings. Mostely seen on the under

surface on the interveinal areas clusteraing in large



PLATE III (a) Adult and egg of T. neocaledonicus

(b) Adults of T. cinnabarinus




PLATE III (a)




numbers, closer to the midrib. The feeding sites were
clearly seen as yellowish patches in between the lateral
veins on the leaves. When the population increased,
they disbursed to whole of the leaf lamina on the under
surface causing severe damage. Drying started from
leaf tip and leaf margins extending inwards resulting

in severe vellowing and drying up of the whole leaf.

3.2.2.2. T. cinnabaranus (Tetranychidae) (Plate III b)

These reddish mites were seen on the under surface
of the leaves protected by silken webbings. The feedaing
of the mites resulted in speckled appearance on the
upper surface due to the extraction of the chlorophyll
and other plant pigments from the tissues. Later on
these speckled areas became larger and larger in size
as the intensity of feeding increased resulting in
complete bleaching of the leaves presentaing a sickly
appearance. Finally browning and drying of the leaves

were seen leadaing to leaf fall.

3.2.3. Scales

A. aurantii (Diaspididae) (Plate IV a, b)

The reddish brown waxy scale were found infesting
the stem 1n colonies. The insect after roaming about for
some time in 1ts younger stage settled permanently on a

portion of the stem. It was seen piercing 1ts mouth



PLATLC IV (a) Red scale, A. auranti: on the

stem of rose

(b) Dried up stems of plant severely

infested by A. aurantii



PLATE 1V (d)

PLATE 1V (0)



parts into the plant tissue and sucking out the plant

sap for its nourishment and growth. Female scales were
comparatively large and more or less round; males were
comparatively smaller and capable of flying. The female
produced a number of young crawlers which moved on to
portions of fresh growth. Due to the continuous desapping
by these scales, the stem portions completely dry up.

In case of severe infestations, the plants often succun?e&

to these tiny insects.

3.2.4. Chaffer beetles

3.2.4.1. A. versutus (Melolonthidae) (Plate v a, b)

This reddish chestnut coloured beetle measuring
9 to 12 mm long and 5 to 6 mm broad, were found feeding
on the leaves. The damage was seen as irregular cuts
on the leaf lamina; the outer margins were left intact
while feeding. In case of severe damage by these
beetles, these feeding holes coalesced resulting in
heavy defoliation, as a result of which the plant
became unhealthy leadwgto considerable reduction in
the flower bud formation. The beetle was nocturnal in
habit; occasionally i1t destroyed the flowers also by

feeding on the petals.

3.2.4.2. Adoretus lasiophygus Burm. (Melolonthidae) (Plate VIa

The beetle was 10 to 12 mm 1n length and 5 to 6 mm

in breadth and was slightly darker in colour than the



PLATE V (a) Adults of A. versutus

(b) A plant severely attacked by A. versutus



PLATE V (a)

PLATE V (b)




PLATE VI (a) Adults of A. lasiophygus

(b) Adult of A. mollis



PLATE VI (a)

PLATE VI (b)




other species. The damage caused by this beetle was

also similar to that of A. versutus.

3.2.4.3. Popillia complanata Newn. (Melolonthidae)

The beetles were light brown in colour with
metallic green thorasic shield and brownish elytra.
They were found feeding on the flowers remaining inside
the basal portion and the damage was seen only when the

petals dropped down.

3.2.4.4. Ascerica mollis Wlk. (Cetonidae) (Plate VI b)

The brown coloured beetle measured 7 to 8 mm ain
length and 5 to 6 mm in breadth. It was seen nocturnal

in habit feeding on the tender leaves and flower buds.

3.2.4.5. Oxycetonia versicolor F. (Cetonidae)

Colour variations were seen 1n this species.
Mostely they were metallic blue with white markings or
blackish with red and white markings. The beetles fed

on the flowers and flower buds.

3.2.4.6. Myllocerus maculosus Desb. (Curculionidae)

The greenish white to ashy grey coloured weevils
were found feeding on the leaves of rose plants mostly

confining to older leaves.



3.2.5. Mealy bug

Pseudococcus sp. (Coccidae) (Plate VII a, b)

The mealy bugs were plump, oval purplish and
seen 1n colonies on tender stalks of buds and flowers.
As a result of their feeding, the buds did not open

and flowers withered away.

3.2.6. Aphad

M. rosaeformis Das. (Aphididae)

The Iinsect was more or less globular and blackish,
occurring in clusters on tender shoots, buds and flowers.
Due to attack by aphads the beauty and lasting capacity
of the flowers and the vitality of the tender shoots

were lost.

3.2.7. Leaf cutting bee

Megachile anthracina Smith (Megachilidae) (plate VIII a)

It was a hairy medaum sized dark insect with the
base of the abdomen tinged with reddish brown. It was
seen cutting neat circular or oval patches from leaf

margins.



PLATT VII (@ Mealy bug colony on stem of rose

(b) Mealy bug of rose



PLATE VII (a)

PLATE VII (b)




PLATE VIII (a) Leaf damage by M. anthracina

(b) Stem of rose opened showing the
life stages of digger wasp



PLATE VIII (a)

PLATE VIII (b)




3.2.8. Digger wasp f(unidentified) (Plate VIII b)

The wasp burrowed into the pith of the stem
through the cut end for building its nest. This was
usually seen soon after pruning. The burrow was found
waith a length of 12 to 17 cm remaining open at the cut
end. The different stages of the wasp were seen in well
separated compartments within this hollowed out stem.

As a result of the digging, fungus cauCGHSdie back

disease also might make 1ts entry.

3.2.9. Grasshogggg

Conocephalus sp. {(Tettigonidae) (Plate IX a)

The grasshopper was found feeding on the leaves
and buds of rose. The females were seen mostly feeding
on the buds, whereas the males preferred to feed on

the tender leaves.

3.2.10. Lepidopteran pests

3.2.10.1. Lymantria obfuscata Wlk. (Lymantriidae)

The hairy caterpillar (PlateIxb) was found feeding

on the lecaves and caused defoliation.



PLATE IX (a) Nibbling of Conccephalus sp. on

an unopened flower bud

(b) Larvae of L. obfuscata feeding on

tender leaves



PLATE IX (a)

PLATE IX (b)




3.2.10.2. Spodoptera litura I'b. (Noctuidae)

lhe caterpillar (LlalLe Xa) was seen fLeeding on

the leaves and some times on the flower buds also.

The other caterpillar pests aincluded the castor

semilooper Achaea janata L. and the hairy caterpallar,

Euproctis fraterna feeding on rose leaves and Chiloloba

acuta Wiedmann on the flowers. The larva of Eucosa
zelota was found webbing together a number of leaves

and feeding from within.

3.3. Bilology of R. syriacus on rose (Plate XI Db)

3.3.1. Mataing

The adults were found to mate during morning and
evening hours starting from the first day after emergence
The copulation lasted for 10 to 12 minutes. Both males
and females were observed to mate several times before

oviposition.

3.3.2, Qviposition

Oviposition commenced one or two days following
mating. The female raised the body with the tip pointing
downwards and then inserted the ovipositor into the plant
tissues for laying the eggs. Two to three eggs were laid
by a female i1in a day and the egg laying continued for

about 10 to 12 days.



PLATE X (a) Skeletonisation of a leaflec
by S. litura

(b) Larvae of E. fraterma on the leaves



PLATE X (a)

PLATE X (b)




PLATE XI (a) Nymph of R. syriacus with droplet

of excreta

(p) Life stages of R. syriacus



PLATE XI (a)

PLATE XI (b)
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3.3.3. The egg

The eggs observed were bean shaped, slightly

narrow at one end and pale white in colour.

3.3.4. Hatching of the eggs

The 1incubation period of the eqgg varied from
6 to 7 days with a mean of 6.4 days. The nymphs hatched
out by pushing open the egg shell and were seen coming
out by gentle backward and forward twisting movements.
On full emergence the nymph was seen falling on 1ts
back, then attaining the upright position and started
moving slowly. Newly hatched nymphs were pale yellowish
wn colour, gradually turning to red. The first instar
nymph measured 0.86 mm long and 0.31 mm broad across
the thorax; the head width was 0.22 mm with the antennal
length 0.62 mm. The nymphs were seen feeding gregariously.
The posterior region of the body was seen held up and the
brownish excretory material oozing out of the anus as
small droplets was getting larger in size as feeding
advanced (Plate XIa). The nymph was seen moving about
with the excretory material for some time and latter
droppaing 1t on to the leaf surface; which appeared as
irregular spots on drying. The duration of the first
instar was seen to vary from 3 to 4 days, with an average
of 3.5 days. Soon after moulting, colour of the nymph

was lighter in shade, which gradually changed to the



characteristic reddish colour. The second instar nymph
measured 1.8l mm long and 0.70 mm broad across the thorax.
The head width was 0.30 mm with antennal length 0.64 mm.
The average duration of the second instar also varied
from 3 to 4 days, with a mean duration of 3.4 days.

Unlike in the case of the first instar nymphs, the second
instar nymphs were seen scattered on the leaves feeding

on the under surface (Table 18).

3.3.5. Pre-pupa

The second ainstar nymphs just before moulting to
pre pupal stage, searched for a suitable place for
pupation, usually preferraing the webbings seen on the
under surface of the leaves made by spiders or mites.

The pre-pupa also was reddish in colour, measuring

1.79 mm long and 0.93 mm across the thorax, It could be
easily recognised by the antennae being directed forwards
and by the wing pads reaching almost to the third abdominal
segment in the latter part of this stage. The pre-pupal

period extended only for a day.

3.3.6. Pupa

The pupa was also reddish in colour measuring
1.8 mm long and 0.95 mm broad. The antennae were directed

backward over the head reaching to three gquarters of the



Table 18.

3iomecrlc observations/duration of Lhe different stages

or
R. syriacuas recred on different host plants
Total
Dt R e e Muie  duwrstion
in davs
Rose Head wadih (mm) 0,22 0.30 0.46
Thoracic width (mm) 0.31 0.70 0.93 0.95 0.96
Tocal length (mm) 0.86 1.81 1.79 1.80 1.87
Antennal length (mm) 0.62 0.64 0.49
Duiralion in deys 3-4 (3.5) 3-4 (3.4) 1 ?~3 (2.6) 10-12 (10.2)
Castior Ilead width (mm) 0.22 0.29 0.57
Thoracic width (mm) 0.49 0.62 0.98 0.97 0.99
Total length (r 1) 0.97 1.88 2.07 2.05 2.34
Antennal length (mm) 0.65 0.68 0.46
Duration 1n days 34 (3.6) 3-5 (3.6) 1 3-4 (3.4) 10-14 (11.2)
Subabul Ilead vadth (rm) 0.21 0.31 0.41
Thoracic wadth (rmm) 0.32 0.59 0.83 0.85 0.87
Total length {(mm) 0.91 1.93 1.99 1.96 2.23
Antennal length (mm) 0.51 0.50 0.47
Duration in days 3-4 (3.5) 3-5 (3.72) 1 3-4 (3.5) 10-15 (11.4)
Cassava Head waidth (mm) 0.27 0.35 0.46 0.47 0 62
Thoracic width (mm) 0.53 0.64 1.24 1.20 1.22
Total length (mm) 0.98 2.13 2.18 2.20 2.55
antennal length (mm) 0.59 0.65 0.48
Duration i1n days 3-5 (3.4) 3-5 (3.8) 1 2-3 (2.1) 5-12 (2.6}




prothorax, while the wing buds were much longer, recaching
to the eighth abdominal segment. The pupal period varied

from 2 to 3 days with an average of 2.6 days.

3.3.7. The adult (Plate XII)

The adult was blackish brown in colour with a
mean body length of 1.87 mm and 0.96 mm across the thorax;
the head width and antennal length were 0.46 and 0.49 mm

respectively.

The adults were seen moving on the under surface
and were sluggish during the day. They were found to be

more active in the morning and evenling bours.

The life cycle from egg to adult was complated in

about 16.9 days.

3.3.8. The biology of R. syriacus on other alternate

hosts

The observations on the biology of R. syraacus
on other alternate hosts like castor, cassava and
subabul showed minor variations in the biometric obser-
vations and durations of the different stages which are

given 1n Table 18.

R. syriacus reared on cassava showed maximum head

width of 0.27 mm and 0.35 mm, thoracic width of 0.53



PLATE XTI Adult of R. syriacus



PLATE XII




and 0.64 mm, total body length of 0.98 and 2.13 mm and
antennal length of 0.59 and 0.65 mm for the first and
second instar nymphs respectaively, when compared to
those reared on the other hosts. Biometric observations
on the thrips reared on castor and subabul were similar

to those reared on rose.

The measurements taken on the pre-pupae and pupae
of i1nsects reared on different hosts showed variations
in thoracic waidth (0.83 to 1.24 mm) and body length

(1.79 to 2.20 mm).

In the case of adults, the maxaimum length of
2.55 mm was recorded in the insects reared on cassava
followed by those reared on castor (2.34 mm) and those

on subabul (2.23 mm) .

The druation of nymphs were found to be 3.6,
3.8 and 3.9 days for the first instar nymphs and 3.6,
3.2 and 3.8 days for the second instar, when reared on
castor, subabul and cassava respectively, whereas the
pre~pupal period was one day in all the crops. The pupal
period was 3.4 days in castor, 2.4 1n cassava and 3.5 in
subabul. The total life cycle was found to be the maximum
in subabul (11.4 days) followed by castor (11.2 days) and

cassava (9.6 days).



3.4. Chemical control of pests of rose

A serles of pot culture expecriments were conducted
to evaluate insecticides for the control of major insect

and mite pests of rose.

3.4.1, Lffect of insecticide application on the populatior

build wpof R. syriacus on rose

The data on the effect of applying insecticides
at different doses on the nymphal and adult population
of R. syriacug and the results of the statistaical

analysis are presented in Table 19.

The pretreatment population of nymphs and adults
of R. syriacus in the different treatments ranged from
26.33 to 32.67 and 4 to 10.67 respectaively and they did

not show heterogeneity.

Seven days after spraying with the lowest dose of
insecticirdes, the nymphal population of the rose thrips
was brought down to zero level on plants sprayed with
monocrotophos, 0.0125% and fenthion, 0.0125% emulsions.
These were closely followed by dimethoate, 0.0125%

(0.33) and guinalphos, 0.0125% (6.33) and the populations
in these treatments were significantly lower than in the
control plants which recorded a mean nymphal population

of 53.3. Among the 1nsecticide treated plants, highest



Table 19

Effect of insecticides applie. at different doses on the population of R svriacus on rose

Mean vopulation of R. syriacus observed on ten leaves/plant

7 14
Treatments
Nymph Adult Nymph Adult
L1 L2 L3 Mean L1 L2 L3 Mean L1 L2 L3 Mean Ll Lz L3 Mean
Endosulfan 41 00 14.33 15 67 23 67 0 33 0 00 0 00 0 11 31 o7 21 67 33 33 28 89 9 67 3 o0 1 33 4 06
(e 13) (3 50) (3 98) (4 54) (1 14) (1 00) (1 00) (1 05) (5 03) (4 715) (5 17) (4 98) (4 30) (1 40) (1 52) (2.57)
Peanithion 0 00 0 00 0 00 0 00 0 00 0 00 0 00 0 00 067 0 00 0 00 0.22 1 33 0 00 0 00 0 44
(1 00) (1 00) (1.00) (1.00) (l.00) ( o00) (1.00) (1 00) (1 24) (1 00) (1 o00) (1 08) (1 52) (1 00) (1 00) (1 17)
Methyl 14 67 5 67 11.33 10 s8 0 33 1 @Q Q 33 g 55 30 70 32 aQ 1s 3¢ 26 00 0 00 0 67 1 00 G 56
parathion (3 83) (2 35) (2 89) (3.02) (1 14 (1 38) (1.14) (1 22) (5 13) (5 68) (3 30) (4 87) (1 00) (1 28) (1 38) ( 22)
Cuinalphos 6 33 4 67 2 67 4 S6 0 00 0 0Q 0 00 0.00 11 30 14 30 11 00 12 20 1 00 0 33 0 Q0 0 44
(2 37) (2 158) (1 82) (2 12) (L ao) (L oQ) (1 o0) (1 00) (3 37) (3 70} (3 +4) (3 >50) (1 38) (1 .4) (1 00) (1 17)
Dimethoate 0 33 1 00 0 00 0 44 0 83 Q0 00 g 00 011 10 Q0 2 33 0 00 4 11 0 67 1 00 0 00 0 50
(L 14) (1 33) (1.00) (1 16) (1.14) (1 00) (1 00) (1 05) (3 30) (1 73) (1o00) (2 01) (1 28) (1 38) (1 00) (1 22)
Monocrotophos 0 00 0 00 0 00 0 00 0 00 0 00 0 00 0 00 0 00 0 00 0 00 Qo 00 0 0o 0 00 0 00 00
(1 00) (1 o00) (1.00) (1 00) (1 00) (1 00) (1 o00) (1 00) (1 00) (1 00) (1 00) (1 00) (1 00) {1 00) (1 o00) { o00)
Phoanhamidon 11 67 ECA - i 0/ 12 0Q 0 o7 Q 0Q Qg 33 o 33 R ° 33 2 67 15 22 Q 67 6 00 Q &7 2 45
{3 81) (3 72) (1 48) (3 o0) (L 24) (1 00) (1 14) (1 13) (4 58) (4 421) (1 91) (3 64) (1 24) (2 '7) (1 28) (1 63)
Phorate 49 00 39 00 11 33 33 11 2 00 3 67 3 67 3 11 17 00 49 33 17 33 27 89 2 00 6 a0 7 33 S 11
(6 32) (5 158) (3 50) (5 59) (L 55) (2 o08) (2 o8) (1 92) (4 05) (6 76) (3 85) (4 89) (1 73) (2 54) (2 87) (2 38)
Carboturan 45 70 10 00 7 00 20 90 2 00 4 00 5 &7 3 89 43 30 10 oo 5 33 19 54 2 33 2 33 2 33 2 33
(5 79} (3 200 (2 73) (3 91) (1.69) (2 05) (2 34) (2 03) (6 33) (3 12) (2 49) (3 98) ( 73) (1 82) (1 79) (1 78)
Control 53.30 7 867 62 00 6 00
(6 71) (2 67) (6 97) (2 36
CD for comparison of mean 2 ag 0 81 2 94 0 99
undar L or L3
CD for comparison or mean
of three doses 1 72 0 47 1 69 - 0 57
Ll L2 L3 *
Phorate and carbofuran 0 25 kg ai/ha 0 5 kg ai/ha 0 75 kg a./ha
Other treatments 0 0125% 0 0 25% 0 05% -
T gures in parentheses are transformed va.u (Vx+I)
o

[T |



nymphal count was recorded in plants treated with
phorate at 0.25 kg ai/ha (49.0) and this was followed
by endosulfan, carbofuran, methyl parathion and
phophamidon (mean population of 13.67 to 45.7 nymphs)

all of which came on par with control.

At the medium dose of insecticides also, the
lowest nymphal count was recorded in monocrotophos and
fenthion sprayed plants (zero level in both treatments)
which were followed by dimethoate (1.0), guinalphos
(4.67), methyl parathion (5.67), carbofuran (10.0),
endosulfan (14.33) and phosphamidon (20.67) and the
differences among these treatments were statistically
insignificant. But all these treatments were signifi-
cantly superior to control (53.3). Phorate (0.5 kg ai/ha
was the only treatment which came on par with control

and the mean population in the treatment was 39.0.

At the recommended level (L of the insecticides

3)
applied, 100% nymphal mortality was recorded on plants
sprayed with monocrotophos, fenthion and dimethoate when
observed at the seventh day and the extent of control
obtained 1n all other treatments (phosphamidon, quinalpho
carbofuran, methyl parathion, phorate and endosulfan) als
came on par with the above treatments with a mean nymphal

population of 1.67 to 15.67 while the count was 53.3 on

untreated plants.



There was no significant difference among the
three different concentrations of the insecticides except
in the case of carbofuran. The population observed at
the recommended dose of carbofuran at 0.75 kg ai/ha (7.0)
was significantly lower than that of the lowest dose of
0.25 kg ar/ha (45.7). When the means of the three doses
each of the other insecticides were compared, monocrotophos
fenthion, damethoate and quinalphos were found to be the
most effective, which were followed by phosphamidon and
methyl parathion. Mean effects of carbofuran, endosulfan
and phorate were significantly lesser than the above
treatments among which phorate (33.11) came on par with

control (53.3).

The adult population also showed significant
reduction over control. At the lowest dosage (Ll), all
the treatments were equally effective in reducing the
population of R. syriacus to significantly lower levels
when compared with control (7.67): but there was no
significant difference among the different insecticides,

the mean population ranging from 0 to 2.0 only.

At higher two levels (0.0125 and 0.025% concen-
trations), monocrophos, fenthion, gquinalphos, dimethoate,
phosphamidon, endosulfan and methyl parathion signifi-

cantly reduced the population over that of untreated



control with no significant difference among the
treatments. But phorate and carbofuran treatments
at these dosages had population on par with that of

control.

With reference to the mean effect of different
doses of the insecticides also, the same trend was
observed and monocrotophos, fenthion, gquinalphos,
daimethoate, phosphamidon, endosulfan and methyl
parathion were found to be the best insecticides
irrespective of the doses tested, while phorate and
carbofuran failed to control the pest. When the
population i1n each treatment was compared with that
in other concentrations tested, none of them were found

to differ significantly.

Fourteen days after application of insecticides
at lowest dose, 100% k11l of the nymphal population was
obtained on plants sprayed with monocrotophos 0.0125%
and 1t was followed by fenthion, dimethoate and
quinalphos (0.67, 10.0 and 11.3 nymphs respectively)
with no significant difference among the four treatments.
Phorate, phosphamidon, endosulfan, methyl parathion and
carbofuran showed significantly lesser extent of control
when compared with monocrotophos and the mean population

in the treatments ranged from 17.0 to 43.3 nymphs/plant.



with that of control which recorded a mean nymphal

count of 62/plant.

At the medium dose of the insecticides tested,
nymphal population was brought down to zero level on
monocrotophos and fenthion treated plants; dimethoate,
carbofuran and gquinalphos (2.33, 10.0 and 14.3) also
came on par with the former treatments. The population
in phosphamidon (21.33), endosulfan (21.67), methyl
parathion (32.0) and phorate (49.33) were also on par

with control (62.0).

At the highest dose, significant reduction in
the nymphal population of thrips was obtained in
monocrotophos, fenthion, dimethoate, phosphamidon,
carbofuran, quinalphos, methyl parathion and phorate
and the population in these treatments ranged from
0 to 17.33 with no significant difference among themn,
as against 62.0 nymphs in control. Cndosulfan was the
only treatment which recorded a population level (33.33)

on par with that of control.

When the different doses of each insecticide were
compared, no significant difference could be observed
among the doses, except for carbofuran which recorded

saignificantly higher population at 0.25 kg ai/ha than



when applied at 0.5 or 0.75 kg ai/ha. In the case of
mean level of control obtained over the three concen-
trations, monocrotophos, fenthion and dimethoate were
found to be the best treatments in reducting the

population.

Adult population observed at 14th DAT showed that
application of monocrotophos, methyl parathion, phospha-
midon and dimethoate at the lowest dose brought about
significant reduction in the population of thrips
(0 to 0.67 insects/plant) when compared with that of
control (2.36) and the difference among themselves
was statistaically ainsignificant. Quinalphos, fenthion,
phorate and carbofuran came on par with control with a
mean population ranging from 1.0 to 2.33. Highest
population (9.67) was recorded in endosulfan sprayed

plants.

In the case of treatments done at the medium
dosage levels, 100% control of the adult population was
recorded on plants sprayed with monocrotophos and
fenthion and these came on par with guinalphos (0.33),
methyl parathion (0.67), dimethoate (1.0), carbofuran
(2.33) and endosulfan (3.0). But the latter two
treatments showed parity with control. Phosphamidon

and phorate recorded the same population level (6.0) as

that of untreated control (6.0).



When the insecticides were applied at the
recommended dose (L3), significant reduction in the
adult population of thrips was obtained with 100% kill
in fenthion, guinalphos, dimethoate and monocrotophos
sprayed plants. Phosphamidon, methyl parathion,
endosulfan and carbofuran also significantly reduced
the population of the adults, the values ranging from
0.67 to 2.33. Phorate showed lesser population than

the untreated control but was on par statistically.

Considering the mean population of different
concentrations of the insecticides, monocrotophos,
fenthion, quinalphos, dimethoate and methyl parathion
were found to give maximum reduction of the pest.
Phorate (5.1l1l) and endosulfan (4.66) were the least
effective insecticides 1n contrelling the adult stage
of thrips even when applied at the recommended concen-
trations. Carbofuran and phosphamidon were having
intermediary effects on the population, the values being

2.33 and 2.45 respectively.

When the three doses of the insecticides were
compared, there was no significant difference among the
different doses except 1in ihe case of phorate and
endosulfan. In endosulfan the lowest dose (9.67) and in
phorate the highest dose (7.33) were supporting higher

population levels.



3.4.2. Effect of insecticide application on the extent

of damage caused by S. dorsalis on rose

The data relating to this experlment were assessed
in terms of percentage of damage on tender leaves as well
as on flower buds, the results of statistical analysis of

which are presented in Table 20 and 21 respectively.

Seven days after application, the data on the
extent of damage on leaves showed significant variations.
The lowest intensity of damage was observed in plants
sprayed with methyl parathion 0.05% (40%) and 1t was
followed by methyl parathion 0.1%, phosphamidon 0.05%,
0.1%, monocrotophos 0.1% and guinalphos 0.05%, the
difference amonu the six treatments being statistically
insignificant. Endosulfan at 0.05 and 0.1% ranked next
with a mean per cent damage of 20 and 32% respectively.
The mean percentage of damaged leaves in the remaining
treatments (range 24 to 42%) came on par with control

(74%) «

On the fourteenth day after application also there
was significant variation among the different treatments.
Minimum level of damage (10%) was observed in plants
treated with daimethoate at 0.1% concentration and this
was on par with the treatments done with monocrotophos
at both the levels of 0.05 (30%) and 0.1% (26%),

endosulfan 0.1% (28%) and quinalphos 0.1% (34%).



Table 20. Extent of damage caused by S. dorsalis on the
leaves of rose plants treated with different

wnsectacides at two doses

Mean percentage of damage
or five tender leaves/plant

Pre~treatment observed at different
Treatments -
populacion intervals after spraying
(days)
7 14

Endosulfan

0.05% 42 20 (6.68) 44 (6.02)

0.1% 24 32 (6.83) 28 (5.04)
Fentrion

0.05% 70 472 (7.16) 40 (6.05)

0.1% 52 24 (7.17) 42 (6.21)
lethyl parathion

0.05% z8 40 (4.36) 64 (7.54)

0.1% 52 52 (5.13) 42 (5.25)
Quiraloros

0 05% 34 1o (6.13) 60 (6.85)

0.1% 51 26 (7.24) 34 (4.82)
Dirmethoate

0.05% 84 42 (8.02) 60 (6.91)

0.1% 76 34 (8.33) 10 (2.49)
Monocrotophos

0.05% 54 16 (7.96) 30 (4.52)

0.1% 46 34 (5.73) 26 (4.16)
Phospham_don

0.05% 46 36 (5.18) 50 (6.59)

0.1% ag 38 (5.72) 46 (6.38)
Control 52 74 (9.13) 84 (9.42)

cp {(at 5% level) (2.15) (2.70)

Figures .n parentheses are alues adjustea for pre-count after

/x - Trans ormation.



Table 21. Extent of damage caused by S. dorsalis on the

flower buds of rose plants treated with different

insecticaides at two dosages

Treatments

Pre-~treatment

population

Mean percentage of damage
on flover buds observed
at daifferent lntervals
after spraying (days)

7 14

Fenthion
0.05%
Oola

Ilethvl parathion
C.05%
0.1%

Quainalphos
0.05%
0.L1%

Dimethoate

Monocrotophos
0.05%
0.1%

Phosonamiden
0 05%
0.1%

Cortrol

40.0
54.5

61.6
68.2

22,5
45.0

55.0
81.0

35.0
4740

40.0
30.0

33.3

50.0 (4.59) 75.0 (8.29)
34,8 (6.49) 42.5 (5.18)

4.7 (6.32) 69.9 (8.22)
55.0 (7.15) 74.0 (8.55)

21.6 (3.85) 63.5 (6.76)
43.3 (5.36) 84.6 (8.83)

38.3 (6.01) 70.9 (8.07)
44,6 (9.15) 65.0 (7.73)

40,0 (5.36) 20.7 {(3.41)
7.5 (5.73) 15.0 ( 2.0)

30.0 (3.07) 33.5 (4.55)
10.0 (6.58) 16.0 (2.10)

20.0 (5.04) 65.0 (6.78)
19.1 (4.15) 39.2 (4.71)

87.3 (5.87) 87.5 (9.83)

CD (at 5% level)

(2.37) (2.15)

Figures 1in parentheses aie values adjusted for the pre-count,

arter yx+1 i1rarsformatior.



Phosphamidon and fenthion at both the doses of 0.05

and 0.1%, mgthyl parathion 0.1% and endosulfan 0.05%
were also effective 1n reducing the damage significantly
over control. But no significant reduction in the
damage was noticed 1n plants treated with the lower

dose of dimethoate (60%) and lower doses of guinalphos

(60%) and methyl parathion (64%).

In the case of damage caused by S. dorsalis to
the flower buds (vide Table 21), 1t was seen that 7 days
after application the variation among the treatments
were statistically insignificant and the mean per cent

damage ranged from 7.5 to 54.7 per cent.

At 14th day after treatment, the data on flower
bud damage showed significant variation. Application
of dimethoate 0.1% caused highest reduction of damage
to a mean level of 15%, which was on par with the
damage observed in monocrotophos 0.1% (16%) and dimethoate
0.05% (20.7%), while 1t was 87.5 per cent in control.
Monocrotophos 0.05%, phosphamidon 0.1% and endosulfan
0.1% ranked next with no significant difference among
them (33.5 to 42.5%). The remaining treatments were
also on par among themselves, the range of the damage

level extending from 63.5 to 75%.



3.4.3. Effect of insecticidal sprays on the control

of A. aurantii on rose

The data relating to this experiment and the

results of statistical analysis are presented in Table 22.

The population of A. aurantii was significantly
reduced at seven days after spraying in all treatments
when compared with control. The least population of
the scale was observed on plants sprayed with monocrotophos
0.05% (0) and it was on par with those 1n fenthion 0.05
and 0.1%, monocrotophos 0.1%, dimethoate 0.05 and 0.1%
and endosulfan 0.05%; the population range being 0 to 0.8.
2Among the different insecticide treatments, quinalphos
0.1% recorded the highest population and 1t was on par
with quinalphos 0.05%, methyl parathion 0.05%,
phosphamidon 0.05 and 0.1% and endosulfan 0.1% (range

0 to 0.8).

At 14th day after spraying, the population in control
(5.8) was saignificantly reduced from 7 DAT and methyl
parathion at 0.05 and 0.1% came on par with control.
In dimethoate and monocrotophos (0. 1%) treated plants
the populations were zero. Population in the remaining
treatments were also significantly lower than that of
control and the mean number of scales observed in the

treatments ranged from 0.1 to 1.3.



Taple 22. Population of A. aurantii or rose plants treated

with difrerent insecticides at two doses

Mean number of scale insects
observed on 3 cm length of

Treatuents Pre-treatment stem at different intervals
population
after spraying (days)
7 14

ondosulfan

0.05% 12.7 0.4 (3.15) 0.2 (1.16)

0.1% 17.9 0.2 (3.73) 0.8 (1.11)
Tenthion

0.05% 6.3 0.2 (2.32) 0.2 (1.04)

0.1% 11.1 0.0 (2.98) 0.1 (0.91)
Merh /1 paraihion

0.05% 24.6 0.0 (4.14) 4.1 (1.63)

0.1% 18.7 1.0 (3.01) 9.6 (2.46)
Zuinalphos

0.05% 8.9 0.0 (4.14) (1.11)

0.1% 25.3 0.0 (4.,64) 1.3 (1.03)
Direthoa+e

0.05% 8.4 0.8 (2.51) 0.4 (1.19)

0.1% 13.2 0.0 (3.06) 0.0 (0.87)
Monocroiophos

0.05% 5.4 0.0 (2.30) 1.0 (1.15)

0.1% 24.1 0.0 (2.84) 0.0 (0.79)
Phosphamaidoen

0.05% 18.9 0.8 (3.73) 0.7 (1.20)

0.1% 21.2 0.4 (3.93) 0.3 (1.01)
Control 4.1 4.6 (7.29) 5.8 (2.69)
CL (at 5% level) (1.40) (1.12)

Pigures in parcnthesis are values adjusted for pre-count after

YA+l (ransformation.



3.4.4. Bffect of insecticldal sprays on the control

of I. neocaledonicus on rose

The data relating to this experaiment and the

results of statistical analysis are presented in Table 23.

Seven days after spraying with the different
insecticldes, maximum reduction in the mite population
was observed in plants treated with dimethoate 0.1%
emulsion and the mean number of mites observed was 2.1l.
This was closely followed by monocrotophos 0.05%,
fenthion 0.1%, monocrotophos 0.1%, fenthion 005% and
dimethoate 0.05% and there were no significant difference
among the six treatments which were superior to control
and the mean mite population in the treatments ranged
from 14.2 to 7.9. Phosphamidon 0.1%, methyl parathion
0.05%, endosulfan 0.05%, methyl parathion 0.1%,
phosphamidon 0.05% and guinalphos 0.1% were next in the
rank significantly suppressing the mite population
(2.9 to 11.3) when compared wirth the population on control
plants (11.6). Quinalphos 0.05% and endosulfan 0.1%
were the least effective treatments which recorded mean
populations of 5.7 and 5.3 respectively, both treatments

being statistically on par with control.

When the population was observed at 14 days after
application, none of the treatments showed significant
variation from control and the mean number of miltes

ranged from 5.2 to 38.3.



Table 23. Population of T. neocaledonicus on rose plants «

! !

3

]

treated with different insecticides at two doses

Pre-~treatment

Mean number of mites
observed on five leaves

Treatments . at different intervals
population after spraying (days)
7 14

Endosulfan

0.05% 7.8 (2.92) 5.2 (3.08)

0.1% 15.5 5.3 (3.60) 7.7 (2.90)
Fenthion

0.05% 5.6 8.4 (2.24) 22.2 (4.40)

0.1% 14.5 7.9 (2.10) 27.5 (4.36)
Methyl parathion

0.05% 9.8 8.2 (2.90) 34.4 (4.92)

0.1% 12.2 11.0 (3.21) 21.6 (3.96)
Quinalphos

0.05% 11.8 5.7 (3.40) 26.3 (4.96)

0.1% 16.7 11.3 (3.37) 21.3 (3.60)
Daimethoate

0.05% 8.7 (2.26) 38.3 (5.38)

0.1% 7.5 2.1 (1.71) 23.3 (3.45)
Monocrotophos

0.05% . 14.2 (2.03) 37.4 (5.10)

0.1% 6. 9.9 (2.20) 20.2 (4.37)
Phosphamidon

0.05% 9.3 4.7 (3.22) 19.1 (4.29)

0.1% . 10.0 (2.83) 28.0 (4.61)
Control . 11.6 (4.45) 20.3 (4.03)

CD (at 5% level)

(1.02) NS

Figures i1n parentheses are values adjusted for pre-count after

v+1 t+ranaformation.



3.4.5. Lffecl of carbofuran applied at different doses

on the control of insect and mite pests of rose

The data on the effect of carbofuran applied for

the control of R. syriacus, S. dorsalis, A. aurantii and

T. neocaledonicus are presented in Table 24.

At seventh day after application, the population
of R. syriacus on the plants treated with carbofuran at
the higher two levels of 0.15 and 0.18 g ai/plant
(17.2 and 13.1 respectively) were significantly lower
than the untreated control whereas the population in
all the other doses were on par with that of control
which recorded a mean population of 44.32. A more or
less same trend was observed on fourteen day after

applicataion also.

Data on the effect of different doses of carbofuran
in the population of A. aurantii at seven days after
treatment showed that carbofuran could control the pest
effectively only at the highest dose (0.18 g ai/plant)
whereas the population in all the other doses (9.33 to
11.33) came on par with that of control. By fourteenth
day after treatment even the highest dose failed to

reduce the population significantly over control.

As 1n the case of A. aurantii, the population of

T. neocaledonicus was also reduced significantly over



Table 24,

of 1nsect and mite pests of rose

Effect of carbofuran applied at differeni doses on the control

Mean population observed at different
intervals after spraying

(days

Mean per cent damage obscrved
at different intervals after

spraying (days)
LCose 1
g ai/pot R. syriacus A. guiantiz neocaledonicus S. dorsalas S. docsalis
Leaf I'lower bud
7 14 7 14 7 14

7 14 7 la
0.03 37.00 46,10 9.33 14.67 23.67 39.33 72.33 80.00 69.33 8l.67
(5.81) (6.68) (3.11) (3.81) (4.72) (6.19) (8.56) (8.82) (8.30) (8.92)
0.06 42.80 39.20 11.33 11.67 26 .67 32.67 68.67 57.33 72.00 89.33
(6.37) (6.14) (3.19) (3.26) (5.21) (5.76) (8.21) (7.46) (8.38) (9.39)
0.09 31.30 29.60 9.67 12.33 18.67 36,10 70.33 48.00 61l.67 67.00
(5.46) (5.28) (3.08) (3.40) (4.20) (5.91) (8.31) (6.86) (7.78) (8.08)
0.12 36.10 23.10 10.33 13.67 21.33 27.33 49.33 61.67 52.67 75 .33
(6 .01) (4.96) (3.24) (3.59) (4.60) (5.14) (6.95) (7.84) (7.14) (8.56)
0.15 17.20 10.25 9.33 10.67 13.33 20.67 26.32 42 .67 81.33 87.00
(4.10) (3.32) (3.17) (3.06) (3.59) (4.48) (5.07) (6.44) (9.06) (5.28)
0.18 13.10 2.30 6.33 7.33 9.67 15.33 28.67 37.33 68.33 43.33
(3.57) (1.44) (2.40) (2.66) (3.06) (3.91) (5.33) (6.10) (8.19) (6.51)
Control 44 .32 39.21 12.67 13.33 22.33 28.67 80.00 86.67 ©92.00 100.00
(6.67) (6.18) (3.48) (3.61) (4.81) (5.28) (8.88) (9.28) (9.46) (9.68)
Cp (at 5% 4 g5 1.92  0.61 NS 1.72 1.8l 1.73 NS 1.32

level)
Figures 1in parentheses are transformed values /x+1)



control when treated at the highest dose of 0.18 g
air/plant, the mean population being 9.67. The same
trend was noticed on fourteenth day after treatment

also.

In the case of the leaf damage by S. dorsalis,
the treatments with carbofuran at the higher three
doses of 0.12, 0.15 and 0.18 g ai/plant could reduce
the damage on tender leaves significantly over control
at the seventh day after application but the lower
levels of 0.03, 0.06 and 0.09 g ai/plant failed to
exert any significant effect on the damage. At
fourteenth day after treatment the leaf damage in the
plants treated with carbofuran at the higher four doses
were significantly lower than the lower two doses and

untreated control.

In the case of the flower damage by S. dorsalis,
no significant reduction in the damage could be seen
even 1n the highest doses of 0.18 g ai/plant at seven
days after treatment. But from the data at the fourteenth
day after treatment 1t is seen that the percentage of
damage was significantly lower in plants treated at the
dose of 0.09 and 0.18 g ai/plant, the damage being 67.0
and 43.33% respectively while 100% damage was observed

in control.



DiscUssion




DISCUSSION

Survey on the pests of roses in Trivandrum

A detailed survey was conducted in six locations
of Traivandrum Taluk to study the distribution pattern of
the pests affecting rose. The survey was carried out for
a period of 13 months starting from August 1986. The
study was confined to the households in urban areas of
Trivandrum Taluk since the management practices followed
by the growers were more or less uniform and number of
plants of same variety required for the observations were
not available i1in villages. The studies were hence

restrictied to six locations within the taluk.

The distribution of the various pests of rose in
the different locations surveyed 1s given in Fig.7. The
percentage of plants damaged by the pests R. syriacus,

Adoretus spp, A. aurantii, T. neocaledonicus and

T. cinnabarinus and percentage of flower buds damaged

by S. dorsalis are presented. Pooled means obtained for
the period of 13 months i1n each location were utilised

for this comparison. It was observed that T. neocaledonicus

was the most predominant pest of rose in all the locations

surveyed (33.89 to 56.00 per cent damage). T. cinnabarinus

was found to be the least important one (1.49 to 4.27) in

all the locations surveyed.



Fig, 7. Distribution ofmajor pests of rose in
different locations of Travendrum Taluk,
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The damage done by tLhe beetle Adoretus spp was of
next importance in Vellayani, Vanchiyoor, Palkulangara
and Kowdiar (20.52 to 11.89) where as in Paruthippara
and Karamana the scale insect A. aurantai ranked next

1n the order of importance.

In Vellayani, Vanchiyoor, Palkulangara and Kowdiar,
there was a more or less uniform pattern of infestation
(10.0 to 11.3%) by R. syriacus compared to the low
magnitude in Paruthippara and Karamana. The damage
caused by flower thrips of rose was comparable in Vellayani,
Kowdiar, Palkulangara and Vanchiyoor while 1t was lesser

in Karamana and Paruthippara.

The i1ncidence of A. aurantil was fairly high and
more or less same 1n Vellayani and Kowdiar, 1n comparison
to other locations surveyed. Similarly, the distributaion
of Adoretus spp was 1in general lower in Karamana and

Paruthippara when compared to other locations.

Seasonal variations of these commonly occurring
pests of rose were also studied in the different locations
surveyed. The thrips R. syriacus, was seen more serious
from December to May and the population was low from
August to November and from June to August. The percentage
of leaves i1nfested and the plants infested also showed a

similar trend.



The flower thrips S. dorsalis was found to inflict
heavy damage to flower buds during the months of August
to November reaching a peak level of infestation in
December. A declining trend was noticed 1n the extent
of damage from April onwards. This variation in the
damage may be due to the higher production of flower buds

from November onwards.

The seasonal distribution of the rose scale
A. aurantii in the different gardens, revealed that the
pest 1s more or less uniformly present throughout the
year, thereby showing the persistent nature of the pest

in the faield.

The damage caused by the leaf beetle Adoretus spp
was higher during the months of November to January
followed by a declining trend from February onwards.
Subsequently a second peak level of damage was also seen
during the period from July to August. These two peaks
in the damage caused, synchronised with post monsoon

periods (North East and South West).

In the case of the mite, T. neocaledonicus

population and the extent of damage observed in the rose
gardens showed an increasing trend from November onwards
reaching the peak ain April, the other months recorded

only lower levels of the population. Relatively higher



temperature prevailed during these months may be the
factor contraibuting for the population build up of the

mites i1n the field.

T. cinnabarinus appeared to be of minor pest

status in all the locations surveyed. An overall picture
of the results revealed that the thrips and the mites
were of serious proportions during the months of December
to May. The beetles were seen to cause heavy damage

from November to January, whereas scale insect was seen
throughout the year. The variations in the dastribution
of these pests over the period of the survey revealed
that weather parameters are the important factors contri-

buting for these fluctuations.

The association between the pest population/extent
of damage and the weather parameters showed that maximum
temperature was significantly and positively correlated
with the population build up of R. syriacus,

TI. neocaledonicus and T. cinnabarinus infesting rose and

also with the varying levels of damage caused by them.
Such an association was also noticed with the level of
damage done by $. dorsalis on flower buds. Direct
influence of dry season (Cotterell, 1930) and high
temperature during summer season (Reyne, 1929) were found
to favour the development of thraips in the field.

Ananthakrashnan (1956) also reported that the abundance



of R. syriacus was seen from March to July depending

upon the weather conditions.

Relataive humadity, rainfall and number of rainy
days showed highly significant negative correlation with
the population build up of thrips R. syriacus and
S. dorsalais as well as with the extent of damage caused
by them on the leaves/flower buds. Such a negative
relation with humidaty and rainfall and a positive
relation with temperature was reported earlier in the

case of R. gyriacus (Ananthakrishnan, 1956).

In the case of the two species of mites

(T. neocaledonicus and T. cinnabarinus) also relative

humidity and number of rainy days showed a similar
negative association with the population build up as
well as the intensity of damage caused by them; while
total rainfall Jdi1d not exert any significant influence.
Contrary to this, Butani (1974) observed that the mite
population appeared with the onset of monsoon and there-
after the actaivity declined tall April with the increase
in temperature. Pillai and Jolly (1986) found that the
population of T. equatorius was highest between March
and July, when a higher range of temperature (28-33°%c)
coupled with a low humadity (40-50%) favoured the
breeding of the mites. The presenl observation was 1n

agreement with this.



In general, the peak population of thiips and
mites observed duraing the months of December-January
to April-May in the different rose gardens of Trivandrum
Taluk may be attributed to the higher maximum temperature,
low relative humidity and number of rainy days during
the period while the very low populations observed during
the other months duraing the period of survey may be
attributed to the haigher relative humidity, rainfall and
numnber of rainy days. Hence a close monitoring 1is
necessary for the different species of pests, infesting
roses during the summer season (December to May) so

that early control measures may be 1inatiated.

Nature of damage done by different pests attacking rose

Rose flowers and the different plant parts are
prone to attack by many pests; about 50 species of 1nsects
and a few species of mites and nematodes have been recorded
causing damage to rose,of which eight species were of
major importance (Butani, 1974). 1In the present study,
the most important pests obseryed in the rose gardens of
Trivandrum were the thrips, mites, scale insects and the
leaf feeding beetles. The thrips R. syriacus was observed
causing serious damage to the rose leaves where as
S. dorsalis attacked both the leaves and flower buds
reducaing the flower setting and even the commercial value

of the flowers. Other species of thrips R.cruentatus



S. rubrocinctus were also found to cause serious damage

to the leaves occassionally.

The two species of mites T. cannabarinus and

T. neocaledonicus were seen on the under surface of the

leaves inflicting heavy damage and presenting a sickly
appearance to the plants leading to reduction in the
formation of the flower buds (Butani, 1974). The mites

recorded during the survey were T. neocaledonicus and

T. cinnabarinus both of which were polyphagous feeders

and the former was more predominant than the latter.

The scale insect A. aurantii was observed as a
persistent pest of rose throughout the season in the
rose gardens surveyed causing heavy damage often leading
to total dryirg of the whole plant. This was considered

as a serious menace of rose cultivation (Butani, 1974).

The leaf beetles A. versutus, A. lasiophygus and
A. mollis vere also seen 1in the gardens feeding on the
leaves causing defoliation and P. complanata damaging

the flowers during certain seasons.

Besides these, jassids, mealy bugs and aphids
sucking the plant juice, grass hoppers, caterpillars and
leaf cutting bees damaging the leaves by defolaation,
digger wasp causing damage to the pruned stems and the
flower beetles feeding on the petals were also recorded

in the survey.



From the available data, the latter group of
pests can be considered as of minor importance since
the damage caused was not as extensive as the former
ones. But the changes in the ecological niche of these
insects may shift thear status to major ones. So, a
surveillance on the damages done by these pests should
also form an integral part of plant protection in

rose gardens.

Biology of R. syriacus on different host plants

The biology of R. syriacus was studied in detail
on rose and also on 1ts alternate hosts castor, cassava
and subabul, for the first time. The biometric obser-
vations of the different instars reared on different
hosts showed that they were more or less of a uniform
size on rose, castor and subabul while they were relatively

blgger ln size oOn cassava.

The duration of the life stages of R. syriacus
on different hosts showed that the life cycle was shortest
on cassava (9.6 days) when compared to other hosts. A
better nutritional status offered by cassava might have
helped the insect to develop faster and produce bigger
nymphs. Similar studies conducted by Ananthakrishnan
(1980) showed that the life cycle of R. syriacus was

completed in 9-13 days on castor while 1t took only



9-11 days on rose. Hence the availability of a more
preferred host plant like cassava 1in the niche may
influence the population build up of the thraips and

carry over of generations.

Chemacal control of insect and mite pests of rose

1. R. syraacus

A field experaiment was conducted to study the
biocefficacy of using low dosages of insecticides commonly
available 1in the markets ain controlling R. syriacus.
Seven insecticides were evaluated at the recommended,

half and one fourth of recommended doses each.

The results of the experiment (vide para 3.4.1.)
showed that monocrotophos, dimethoate and fenthion were
the most effective insecticides for the control of thrips
resulting in 100% reduction of the nymphal and adult
population even at the lowest concentration (0.0125%)
tried. 1In general, phosphamidon and guinalphos ranked
next in their order of bioefficacy. Carbofuran and
phorate failed to control the pest even at the recommended
dose (0.75 kg air/ha) tested. Better efficacy of dimethoate,
methyl demeton and methyl parathion for control of the
pest at lower doses of 0.025, 0.025 and 0.03% respectively

was reported by Ananthakrishnan (1973).



There were no significant differences among the
different doses of the insecticides tested. This indicated
the possibility of reducing the dose of the insecticades
even to one fourth level of the recommended dosage for
the control of leaf thraips which will reduce the cost

of plant protection considerably.

2. 8. dorsalis

The results of the experiment presented on para,
3.4.2. revealed that the incidence of S. dorsalis assessed
an terms of damage on tender leaves could effectavely be
controlled by spraying monocrotophos, quinalphos or
phosphamidon at the recommended dose (0.05%). Dimethoate
also controlled the pest up to two weeks after spraying

even though initial control (7 DAT) was relatively low.

For the effective suppression of flower bud damage
caused by S. dorsalis, spraying with systemic insectiacides
like daimethoate, monocrotophos or phosphamidon at higher
dose (0.1%) was necessary. This might be due to the
concealed nature of the insects which remained inside
the unopened flower buds, for the control of which a

translocated insecticide will be more effective.

3. A, auvrantii

The results presented in para 3.4.3. showed that

monocrotophos, quinalphos, fenthion, endosulfan, dimethoate



and phosphamidon at the recommended concentration
(0.05%) gave effective control of the scale insect.
Methyl parathion also showed a good 1initial control of
the pest (7 DAT) but, the population increased signifi-
cantly at 14 days. Aapplication of monocrotophos 0.05%
(Govindarajan et al., 1977), dimethoate and phosphamidon
0.05% (Nandakumar et al., 1988) were found to be most
effective insecticides in controlling A. aurantii on
rose. The results of the present studies were in

agreement with these results.

4. T. neocaledonicus

Results presented (vide para 3.4.4.) showed that
dimethoate, monocrotopnos and fenthion were the most
promising insecticides whaich showed good acaricadal
properties also. However, these insecticides could
protect the plants from mite infestation only up to
seventh day after treatment. At 14 days after sprayang
none of the insecticides were effective in controlling

the pest.

Considering the effect of varying doses of
carbofuran in controlling different pests of rose
(vide para 3.4.5.) 1t may be concluded that application
of carbofuran was effective only at doses higher than
0.15 g ai/plant. Significant suppression of the major

pests of rose including mites could be achieved by



application of carboifuran at 0.18 g ai/plant, but
carpbofuran was not effective in controlling R. syriacus
in the previcus experiment (vide para 3.4.1) even at
the recommended dose of 0.75 kg ai/ha, because the
dosage calculated on per hectare basis was guite

insufficient.

Carbofuran at 1.5 kg ai/ha gave the best control

of scale insect Lindingaspls rossi (Sreenivasan et al.,

1974).

Carbofuran at 0.3 g ai/plant was reported to be
the most effective insecticide for the control of

A. aurantii on rose (Nandakumar et al., 1988).

In homestead gardens with 25 to 50 potted plants,
a systemic, broad spectrum insecticide like carbofuran
will be the most 1deal insecticide because of the
convenlience and safety of application. However, fixing
of optimum dose of carbofuran in relation to the pot
si1ze and the frequency of application are also important
aspects to be investigated, which could not be covered

1n the present investigation.

The results of the experiments on chemical control

(except the experiment 3.4.5.) are presented in Fig.8.

An overall analysis of the results of different

control experaiments, showed that spraying with monocrotophos,



Fige 8

Effect of different insecticides on the
population of A, aurasntii, I. urticae
and R, syraacus and on the extent of
damage caused by 2. dorsalig on rose
plants,
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dimethoate or fenthion at 0.05% or application of
carbofuran at 0.18 g ai/ha effectively controlled the
different species of insects, even though certain extent
of species variations in the response to different
insecticides were observed. In the case of S. dorsalais,
higher doses may be necessary for effective control.
However, in gardens suffering from regular incidence

of S. dorsalis, close monitoring of the leaf and flower
bud damage will lead to better management of these

insects in the rose gardens.



Summary




SURIARY

A getarled sur ey was condacted on pests
affectaing rose in six locatinns (rovdirar, Paruthippara,
Kararans, Palkulapngara, Vanchiyoor and Vellayani) of
Travanirun Taluk duiing Jagust 1286 to august 1987.

The vest populacicn ara ibe extear cf damage caused
bv the pesis were assessed in four gardens an each of
the six locatrors covered 1n the survey. The salienti

f11d1ngs are the following:

1. Tre major pests observed in the survey wuere the

thr ps, [, svriacus, S. dorsalis, the scale

A. aucantii, the leaf feeding peetle Adcretus spp

and tbhe mites T. ¢inn3barinus and T. peocaleaonicus.

2. The population ol R. syriacus ana the extent of
damage caused oy tre pest were significantly high
from Decemper to hay, in all ine locations. The
infeslations rjere of the same airtensity and higner

t Vellayeni, xowdirar, Palkulangara and Vanchiyoor

L

-t

(

0 =0 11.3%) t~an a. Paruthippara and Karamana.

(93]
e

Jhe damage caused by S. gorsalis on tender leaves

and che fiower puds vere more intense {rom December
to wril un tne d.fferent locations. The damage was
more severe at Vellavan. (12.02%) and 1t was followed

by kosdazar, Palvulangara ana Vanchiyoor which were



comparable among themselves. In otber locations

tre incidence cof the vest was low,

The anc.dence of rose scale A. aurantii and the
ente it of damage caused by the pesut vere found
serious Lnroughcut the period of the survey ain che
arfferent locations and che data did not show

significant variations.

Tne damage ceused by the leaf beetles Adoretus spp

1 as more intense from llovember to January and from

uly to August. The incide ce of the pest was more
¢ vellayani, Varconiyocor, Palkilangara and Kovdiar

chan al haramana and Pacutlippara.

T. r=zocoledeonicus was predoninert from November to

RPpril. H.gher level of damage was seen in Karamara,
vellayari, Kowdiar ana Palkulangara compared to

Janchiyoor aprd Parutnippara.

Tne poptletaicn of T. cianndparinus ona extent of

damage dore oy the vest were very low in all the
locations surveved thougn inciaence wes relatively

nigher from NovembeL to May.

Maxamum lLemperature was significantly and positively
corresated (1un tne populatvaion and the damage causeaq

»y ooth tre species of thrips and mites while the



relalive lumidi-ty as nega~ively and significantl}
coriolate®d. Rainfall also shoved negative cor_eldi.ion

dui the ?s®cciation vas significant with uhe population

or rhs thrips onl r.

0, slone of uhe \/eatnsr factors shoi ed any significant

coritlacor \lIn the population >evds/damage of

—-* c or vith adoi~el.us spp.

10, Dopailea obsf3dlvat ons on tie nat re of damages caused

oy different oests of rose revealed the foho™ing:

(@ Th- unrips R® synacus, _S. rabrocmctus and
P« cruentatus TfTed on the unde., surface of the leaves

ana caused - mdrying and falling of tne lea res®

"b) S,, doi-oai s damagedtender lea/es and buds and

causea hea”y clamaae in the latter case®

(c) hie chaffer oeetles and the caterpillar pests

occasionally ca ised serious defoliation of che

plants»

(d) fhe aiggar damaged the pr med stems of ter

causing las drvjpg*

() The miL.es T. Cxtnabannus and T, neocaleoomcus

fee o1 pic mcer surface or ol”er leaves as a



11.

12.

13,

1s.

result of wnicn the leaves completely dried and

wvilhered ajsaye.

“nvestigations in the bioiogy o0l R. syriacus on rose
showed that the egg, nymphal, pre-pupal and pupal

periods were 6.4, 6.9 1.0 aprd 2.6 days respectively.

The biology of R. syriacus on 1ts alternate hosts
viz. castor, cassava and subabul showead that

castor and subabul were as good as rose for the
development of tie pest wnile the insects reared on
cassava tere pigger and the life cycle was shorter

on the host.

Piela exper_meni to stuav the bio-efficacy of seven
insecticides for the control of R. syriacus revealed
tnat monociorophos, dimechoace and fencthion were
mora «ffective giving 100 per cent reduction of tne
rympiis ana adulis even at the lovest concentration

of 0.0125 per cents.

tionocrotophos, guinalvhes or phespnamidon at the
recommended aose of 0.05 per cert was found effectaive
in controlling the aamage caused oy S. doirsalis, where
as daretnoate, monocroteophos or pnosphamiaon 0.1 per
cent was effective againsi the flowertr bud damage

caJdsea by the pest,



15.

16.

17.

The scale i1nsect A. aurantil could be controlled
effectively with monocrotophos, fenthion, endosulfan

or dimethoate at 0.05 per cent emulsion.

Dimethoate, monocrotophos and fenthion (0.1 per cent)

were promising against T. neocaledonicus.

Carbofuran at 0.18 g ai/plant was found effective

against the major pests of rose.
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The weather data of Traivandrum from August

'8 to Aaugust
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Weather factors

Months Max. Min. RH Rain No. of

tgmp. tgmp. (%) fall rainy
(Pc) (°C) (ram) days
August '86 29.6 22,6 82.0 210.0 10
September '86 30.5 23.6 81.0 77.5 13
October '86 30.9 23.9 82.0 90.4 12
November '86 30.9 22.7 77.0 220.4 11
December !'86 32.3 23.5 74.0 16 .6 4
January '87 32,6 22.7 65.0 2.1 3
February '87 32.7 22.8 68.0 0.0 0
March '87 33.4 24.2 68.5 7.9 2
April '87 33.4 25.2 75 .5 116.2 7
May '87 33.3 25.2 77.0 196.5 ]
June '87 30.9 24.0 83.0 176.1 22
July '87 31.4 24.1 77.5 48.5 8
August '87 30.1 23.5 85.0 353.8 17

Source : Meteorological observatory, Trivandrum
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ABSTRACT

The distribution of the major insect and mite
pests of rose in Trivandrum taluk and the damages caused
by them were studied in a survey. The survey was conducted
an six locations in the taluk (Kowdiar, Paruthippara,
Karamana, Palkulangara, Vanchiyoor and Vellayani) at
monthly intervals for a period of 13 months starting
from August 1986, adopting standard sampling technaiques.
The results of the survey revealed that the major pests
of rose in the area were the thraips, R. syriacus,
S. dorsalis, the scale A. aurantii, the leaf feeding

beetles Adoretus spp and the maites, T. neocaledonicus

and T. cinnabarinus.

The mean levels of population/damage found during
the period of the survey showed that T. neocaledonicus
was the most important pest in all the locations and
1t caused more than 50 per cent of the plants damaged
in some locations. It was followed by Adoretus spp.

A. aurantii, R. syriacus, S. dorsalis and T. cinnabarinus

1n a descending order of importance with apparent

variations in pest status at different locations.

An overall assessment of the seasonal incidence
of the pests revealed that the thrips and mites were

seen i1n serious proportions during the months of December



to May and the beetles caused heavier damage from
November to January whereas the scale insect was seen

damaging the plants throughout the year.

Between the population of thrips and mites and
maximum temperature there was significant posative
association. While the relative humidity and number
of rainy days showed significant negative correlation.
Rainfall also had significant negative correlataon with
the thrips and maites, but 1t was statastically insigni-

ficant in the case of T. cinnabarinus only.

The nature of damage caused by various pests of
rose was studied in detail. It was seen that the thraps,
mites and the scales were causing serious damage to
leaves causaing 1ts drying and withering. The other
sucking pests and the defoliators noted were of minor
importance excepl the leaf beetles Adoretus spp which

was found to cause serious defoliation of the plants.

The investigation on the biology of R. syriacus
on rose showed that the life cycle was completed in
16.9 days. When they were reared on castor and subabul
the duration and size of various stages were same as
those of rose while those reared on cassava were bigger

in size and the life cycle was shorter.

The experiments on chemical control of pests

of rose showed that monocrotophos, dimethoate or fenthion



at 0.05 per cent spray'was effective in cohtrollihg;
the different species of pests. BuﬁAin'the case of
flower bud damage caused'by S. dorsalis, a higher
concentration of 0.1 per cent of the insecticides was

necessary for getting proper control.



