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Populations’ synchronization of aphids (HomopteraAphididae) and ladybird beetles (Coleoptera:
Coccinellidae) and exploitation of food attractantsfor predator
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Abstract

Field Surveillance was conducted on synchronizatiopopulations build up of aphids and its preddéatybird
beetles (Coccinellidae) in canola [rapédrdssica napuslL.) field. Studies reflected that there was no rapgate
synchronization between populations of the preyitmpredator that appeared later. The nominal [adjon of the predator
was recorded when the population of the aphid wats geak and the pest started to migrate fromctirela fields. This
gap may only be filled up by the use of environraéintnon-toxic chemicals to attract predator focemable and eco-
friendly suppressive measures of insect pest. Sisbavioral approaches are key elements in integjaést management,
insect's food attractants technique to attract éphiedator coccinellids ladybird beetles was teatsihg the foliar
application of protein hydrolysate, casein, sugad torula yeast. Results demonstrated that incdepspulation of lady
beetle and reduced aphid damage occurred in trgddeds in comparison with those in control. Treats consisting of
protein hydrolysate and sugar were more efficacishsre the uppermost predator numbers were obsénaeedin casein-
applied treatment where the slight population watected. Studies further revealed that the predatiserved in torula
yeast treated crop were moderate in numbers buifis@ntly higher than in non-treated. The aphidsfestation was
significantly low in protein hydrolysate bait sprégatment followed by sugar and torula yeast meats. An identical
trend of grain yield was recorded in the chemicatlated crop in comparison with control where gexp yield was
recorded. These results suggest that predatociitigestrategy may be used for aphid management.
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1. Introduction

Aphids constitute one of the key pests and maiytgebanitary problems in rapeseed and mustard crbps
experiment conducted to determine the spatialidigion of Lipaphis erysimi{Kaltenbach) infesting Cruciferae under field
conditions analyzed that its population followedaayregated distribution pattern throughout the gmowth period (Rao
and Lal, 2004). The typical life cycle of aphidglides several generations, and apfizus persicag¢Sulzer), collected
from oilseed rape has developed several insectig@distance mechanisms as a consequence of intesesgicide uses
(Zzamoumet al, 2005). Ideally, integrated pest management of apsiduld rely on an array of tactics. In realibg tain
technologies in use are synthetic pesticides. Berad well-documented problems with reliance ontlsgtic pesticides,
viable alternatives are sorely needed, so, biodgiontrol must be improved and further studiesukhde done. The
aphidophagous ladybird beetl€pccinella septempunctata is one of the important potential predatorstieé mustard
aphidL. erysimi The beetle occupies quite a remarkable place grttom naturally occurring biological control agenfs
aphids (Mathur, 1983). The researchers have stuitiedbehavior and efficiency of its predation, aatulotic factors
influencing its population in field as well as labtory conditions (Singh and Singh, 1986). Thisdater has high potential
of predation both in the immature as well as astayes. Adults as well as larvae fed variously gimnds and consumed on
an average 1203.55 aphids in the entire life, wiiaompleted in 17.91 days (Akraghal, 1996).

Biological control constitutes the attempts to nsg¢ural enemies against pests either by introdue@w species into
the environment or by increasing the effectivenekshose already present. Monitoring for the preseand relative
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abundance of natural insects enemies is an imgortanponent of an area-wide pest control. Foodettints can be used
to attract predator’s populations as direct congftidrts of pest control, and to measure the effeness and influence of
natural enemies whether or not valuable for craptgmtion. Earlier researchers like Sivinski andk@el (1986) reported
various pest fruit flies attracted to pheromondserpmone precursors and Para pheromones. Foodath@ittants are
generally considered to be relatively efficientcasnpared to other forms of attractants availabte.f8od bait attractants
are generally considered to be relatively efficiantcompared to other forms of attractants availdidbwever, the standard
technique for the attraction of ladybird beetlesags in particular is lacking. But the other fastaffecting the hatching of
ladybirds, such as climatic conditions might alsamportant. Arshad and Rizvi (2007) investigatacdgerall development
and predatory performance Gf septempunctatan different aphid species to be significant urtierconditions of 25£C,
70+5% RH and 12 h L: 12 h D. A linear correlatiame showed the dependency of predation on thelaf@wental period
of C. septempunctataAnsari et al, (2007) observed the peak aphid population atagimum, minimum and average
temperature of 23.%C, 6.8°C and 15.7C, respectively and mean relative humidity of 54 @&Brassicagermplasm at 90
days after sowing. Then, decline in aphid poputaimd simultaneously increase @bccinellawas at 100 and 110 days
after sowing, respectively. Maximum and averagepenature showed a positively non-significant effedtile minimum
temperature caused negatively non-significant efiecthe population of aphid. However, relative ditg had a negative
effect. Late appearance Gbccinellatoo could not have any regulatory effect on ttedeance of this pest.

Our previous year preliminary study revealed thaté was no appropriate harmonization between ptipak of the
aphid prey and its coccinellids predator in carfdid. Therefore, the present investigation waseuntaken to find out lag
time between populations of the aphid and its ¢umlids predatarPark and Obrycki (2004) observed the temporal ghan
in aphid abundance posing a considerable challenggipositing aphidophagous ladybirds, and in otdemaximize their
fithess they need to synchronize their reproductidth the early development of aphid population.eThehavioral
approaches are key elements in integrated pestgeamt (Foster and Harris, 1997), and researcher<looket al,
(2007) proposed the push-pull strategy as a behalvimanipulation method that uses repellent/detér(push) and
attractive/stimulant (pull) stimuli to direct theonement of pest or beneficial insects for pest ganeent. As a result,
development of improved food-based strategy cangistf different food components was designed anestigated to
attract the beetles. Then the aim of this work teastudy the role of coccinellids in reducing thapplations of aphids on
canola crop. The dynamics numbers of aphids, celiitie and degree of grain output were examinedrddeer, the
species composition of the studied group of inseets also determined. Therefore, we evaluateatthactiveness of some
selected food attractants for coccinellids, thiatsgy if integrated with other population-reducingthods would be
environmentally nontoxic and the use of insectisidan be reduced.

2. Materials and methods

To assess the field efficacy of different food attants, an experiment was conducted at the expetainfarm of
Nuclear Institute of Agriculture, Tando Jam-7006Wdh, Pakistan during winter season between laskvof November
2004 and first week of April 2005. This constitugnis characterized by moderately cold winter wh#re average
maximum temperature raised upto 30.82°C, whil&litto minimum 13.75°C with 60.33% R.H. during dyuperiod. The
experimentations were embarked on the canal aretwalll irrigated clay loam type soil. The test clan@rassica napus
L.) variety “Hyola-42” was moderately aphid and ¢ixly tolerant showing normal volume of expansidrwas particularly
selected for its better grain yield and yield dtgbin that location. The experiment was laid @uia randomized complete
block design and replicated 3 times. The experiaigibts were 2.5 frsizes in which seeds were sown at 9 cm and 30 cm
plant and rows spacing, respectively. A uniformelas fertilizers were applied in all treatmentstla time of sowing.
Manual weeds removal method was advocated in diingdhe commonly occurring wild plants in cropll #he agronomic
packages of practices were followed to raise the except no application of pesticides.

Field Surveillance on synchronization in populasidouild up of aphids and its predator ladybird leset
(Coccinellidae) in canola field was carried outnfracrop sowing to maturity at 10 days intervals ield. The
experimental treatments involved were Protein Hiydiate, Sugar, Torula Yeast, Casein and untreatedr@. These
attractants were selected after a preliminary rooftheir evaluation as spots treatments. The @ttrd admixtures
were applied in each plot arranged with spots itneat below plant canopy above the ground level thedattracted
coccinellids were counted. Palm oil was added ® Iaits to prevent them from rapid drying becaukdhe
atmospheric temperature. After 10 days interva,fdrmulations were sprayed on the host plantsgusmatomizer @
5% concentrated solution used twice during cropvgrg season. Control host plants were also maietafar spraying
with simple water. The effectiveness of the treattm@vas compared on the basis of aphid severigdgior population
and crop yield after application of chemical sprads the time aphid started its appearance in gwoisd week of
February, the observations were taken on aphidedisas predator population counts from 5 randomelected plants
in each replicate, at 10 days interval, till thetleveek of March when data recording were camenteral. After the
crop reaped, seed yield per plot was recorded.stdtéstical interpretation were undertaken to datesthe aphid, its
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predator populations and seed yield observatiohs. Statistical design used in these experimentsoatsilation of
analysis of variance and treatment means were catipesing the LSD test at the 0.05% level of sigaiice.

3. Results

The results of studies reflected that there wapnoper synchronization between populations of trey @nd its
predator that appeared late. Our studies furthezaled that food attractants used for biologicalt were effective for
ladybird beetles and did not create any problentsaomful effects for canola plant. The study obedr{Table 1) that aphid
started its appearance iff veeks of February (26.6 per plant), its populati@nt on increasing steadily (157.0 and 332.7)
during the S‘Pand & weeks of the same month till March initiation, tretarted declining (206.3-34.6) frorf{'2o0 last weeks
of March, and upto the beginning of April it dis@aped during the year of investigation. Ladybirethes come into sight
late in 3° week of February (1.3/ plant) during the respecsitudy year. The influx of predator 3.0 per plaas recorded in
1* week of March, attaining its fall (2.6-1.3) till &ich ending. The nominal population of the predatas recorded when
the winged population of the aphid was at its paadt these started to drift from the canola fietwsther crops during the
year of investigations. The beetles were unableeproduce due to low population of the aphid onotamuring March
ending and onward. Surveillance conductad harmonization in populations build-up of aphiddaladybird beetles,
concluded that there was no suitable synchronizatietween populations of the prey and its predatbe predator
population appeared 2 weeks later than aphid;teretis a lag time between the pest populationthat of its natural
enemy. This gap was managed by the use of ecoeerm@ntally nontoxic substances like food attractant attract
predators. The most prevailing species with resgectheir densities were the 11-spotted lady be&tecinella
undecimpunctatd_. (50%), zigzag beetl€heilomenes sexmaculateabr. (30%) and 7-spotted lady beett&occinella
septempunctath. (20%). So, the populations’ dynamics of theivittlial species were different, the first two bethg most
numerous.

Table 1. Synchronization in populations’ build-upaphid and ladybird beetles.

S. No. | Date of observation Predator Aphids Predator’s species
(Ladybeetle) population/ | composition
population/ plant | plant

1. 1* observation (10. 2. 05) 0.00 c 26.67 c Coccinella undecimpunctata

2. 2" observation (21. 2. 05) 1.33 b 157.0b | (50%)

3. 3% observation (3. 3. 05) 3.00 a 332.7a Cheilomenes

4, 4" observation (14. 3. 05) 2.66 a 206.3 b sexmaculat¢30%)

5. 5" observation (25. 3. 05) 1.33b 34.67c Coccinella

LSD value 1.16 118.2 septempunctat(20%)

Different capital letters denote statistical sigrdfice in column and row values at alpha 0.05.

Current comparisons of food-based attractants eyapldad different array of chemicals/baits whenoseg to
predatory species. There was significantly mordedhce between the numbers of aphids organizedtauerying
populations of lady beetles recorded in the 5 carepbtreatments. However, yeast hydrolysate andrdwajted plants had
an average 100.8 and 102.6 aphids population pet,pespectively, than any of the other 3 treatsjesuch as torula yeast
(114.9), casein (141.0) and in untreated controhpanent (178.0). Hence, the aphid was observed! imeatments at
varying severity levels and all formulations werermeffective in reducing its severity throughptedator than the control.
In studies conducted, it has been found that plataced with protein hydrolysate and sugar treatmésok into custody
the most predators’ species of economic importaiscé.8 and 4.4 lady beetles/ plant, respectivednv€rsely, torula yeast,
casein and untreated control baited plots attraotadyinal predators populations (3.4, 2.5 and planht, respectively)
(Table 2).

Data in Table 2 also showed the variations in yiidracteristics of the canola hybrid in differleatments found
during cropping season. A grain yield as high a8.@and 250.0 gm/ 2.5’ mplot (1080.0 and 1000.0 kg/he) was obtained
in protein hydrolysate and sugar treatments, résmdg. For grain yield potential and quality, tésuyeast, casein and
untreated control treatments gave 230.0, 200.0188d0 gm/ 2.5 fplot (920.0, 800.0 and 720.0 kg/he), accordingly.
Hence, for grain superiority parameter, proteinrbjytsate and sugar treatments met the higher stdre#geds production,
and as a result achieved the best seed yield. iFhastributed due to positive attraction by foodraattants to ladybird
beetles, their predation upon aphids and ultimatehola yield increased because of low pest’s gitigim treated plots.

M. Sarwar, Populations’ synchronization of aphittonoptera: Aphididae) and ladybird beetles (Coleopt Coccinellidae) and exploitation of
food attractants for predator



88 Biological Diversity and Conservation +2 (2009)

Table 2. Efficacy of different Food Attractantsexert a pull on ladybird beetles.

S. No. | Treatments Predator Aphids Yield/plot Yield Kg/
(Lady beetle)| population/ (2.5 n? (gm) Hec
population/ plant plant

1. Protein Hydrolysate 4.8 a 100.8 b 270.0 a 1080.0

2. Casein 2.5 bc 141.0 ab 200.0 bc 800.0

3. Sugar 4.4 a 102.6 b 250.0 ab 1000.0

4, Torula Yeast 3.4 ab 1149b 230.0 abc 920.0

5. Untreated Control 12¢c 178.0a 180.0 c 720.0

LSD value 1.724 42.50 57.48

Different capital letters denote statistical sigrdfice in column and row values at alpha 0.05.
4. Conclusions

Current studies reflected that there was no apmtgpsynchronization between populations of they faed its
predator that appeared later. Parallel to our tesMadava and Singh (1994) reported the populatibthe predator
composed of 4-5 different species, which were &ficby environmental factors. It was observed that predator
population could not synchronized with the econothieshold level and peak of the population of dpahd hence were
found unable to control the pest. However, thetilag may be bridged up by the application of envinentally chemicals,
once or twice sprays. Analogous to current refldfhkanin and Ceryngier (1995) revealed considewdiffierences in the
abundance of the species of aphids and also symizhtmn between the development of aphids and fBeccinellidae
natural enemies. Park and Obrycki (2004) showetltHeadistribution of ladyeetlesdid not always coincide with that of
aphids. Converse to these findings, Weiral, (2006) confirmed synchronization between theetlgyment of aphids and
coccinellids.

Insect’s food attractants technique tested to cttaphid predator ladybird beetle using the folaplication of
protein hydrolysate, casein, sugar and torula yel@shonstrated that increased population of lagyl®end reduced aphid
damage occurred in treated plots in comparison thitlse in control. Treatments consisting of proteidrolysate and sugar
were more efficacious where the uppermost predatonbers were observed than in casein-applied tesdtmvhere the
slight population was observed. These results sigbat predator-attracting strategy may be useapbid management.
Brewer and Elliott(2004) concluded the mediating effects of host fpmd habitat manipulations on aphitlogical
control, which provided significant and under expbb avenue to optimize aphid management. Wack&@3)2accepted
that most parasitoids and many predators requgarssources to cover their energetic needs. Itasgised that the field of
food ecology could help in selecting food suppletadar use in their rearing as well as applicatiorbiological control.
Though, the literature focusing on standard apgresidor the attraction of ladybird beetle specieparticular is lacking
elsewhere, current studies could be compared wlithr selated work. Holleet al, (2006) demonstrated that a synthetic lure
consisting of putrescine and ammonium acetate wase efficacious in the capture of fruit flies thiaydrolyzed yeast. The
effects of food attractants were used to attfapotis segetunfllichev, 1992), mites (Satet al, 1993), beetles (Arredondo-
Bernalet al, 1995) and Hymenoptera (honey bee) (Chaudhafg)2@hese species gave positive responses intéstd, as
the present study investigated. Food attractactsntgue for predators can play an important rokeaftceptable and eco-
friendly suppressive measures against insect p8sisie recent field studies conducted by Hasginal, (2007) and
Shivayyaet al, (2008) using different food attractants in radgcthe incidence of Tephritidae were found to leeyv
promising.

Due to variance in results, it is suggested thah&m comparisons of attractants be performed udidfarent food
attractants and environmental conditions in hode®wealing patterns that will further trap deveilmnt and deployment
tactics. Inferences from the empirical data are enadd new avenues for future research are suggestésl finding
presented is an example of habitat manipulatiotisinvfields that would positively affect predatafsaphids. These studies
led to conclude that coccinellid beetles are compugbredator but these could not control the apbigulation as expected
due to their lower population and a delay timerofval between the pest population peak and thaatdiral enemy, and the
lag time gap may be minimize by orchestrating thgliaation of food attractants. Such behavioral ipalations of natural
enemies through the integration of stimuli that &xtlure them toward an attractive source, coulchaee the pests
subsequently. Therefore, such strategies shouldshelly integrated with other methods for pest'gylation reduction,
preferably in biological control. This strategy generally non-toxic and useful tool for integratpdst management
programs for reducing pesticide uses in order tabéish a method of biological control suited tdfisiently protecting the
canola plantations.
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