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Effect of Certain BrassicaPlants on Biology of the
CabbageAphid Brevicorynebrassicaeunder Laboratory
Conditions

M. Rifat Ulusoy! andSelimeOlmez-Bayhah

The developmenttime, mortality, survivorship and reproductionof the cabbageaphid
Brevicoryne brassicae(L.) were evaluatedon detachedleaves of six Brassicaspecies
(cabbagecv. “Yalova1', cauli ower cv. "Early Snawvball', broccolicv. "Marathon',turnip
cv. "Antep’, rapeseedyv. local variety andwild mustard)ata constantemperatur®f 20 C.
Total developmenttime of B. brassicaewasthe shortest(8.9 days)on cauli ower andthe
longest(10.4days)on cabbage Mortality of immaturestagesvariedfrom 16% on cabbage
to 88% on turnip. Longevity of the cabbageaphidwasthe shortest(6.2 days)on mustard,
andthe longest(21.8 days)on cauli ower. The net reproductie rate was highest(35.98)
on cauli ower, and lowest (1.89) on turnip. The intrinsic rate of increasewas 0.23450n
cauli ower, followedby 0.20090n cabbage(.19760n broccoli,0.1662on mustard0.1357
onrapeseedand0.0465on turnip. Cabbagecauli ower andbroccoliweresusceptibléost
plantsfor the cabbagephid.Rapeseedurnip andmustardshavedresistanceo the pest.
KEY WORDS: Brevicorynebrassicae developmenttime; longevity; mortality; fecundity;
brassicalants.

INTRODUCTION

The cabbageaphid Brevicorynebrassicae(L.) is one of the mostimportantpestsof
cabbagendvariouscollards(2,5). The pestfeedson o wers, o wer stalksandtheinside
of leaves of brassicaplants. The cabbageaphid damagedeaves and o wers of plants
directly by suckingandindirectly by secretinghoneydew. The aphidis alsoa vector of
11 non-persistent, ve semipersisterdaindfour persistenplantviruses(7,8,19). Chemical
pesticidesarethe primarytactic usedto controlthe aphids;they areappliedfrequentlyto
managenfestationsof vegetablepests. The environmentand humanhealthsuffer when
chemicalpesticidesareused.

A thoroughunderstandingf pestbiology and populationdynamicsis essentialfor
developingareliablepestpopulationpredictionsystemandmoreenvironmentallyfriendly
managemenstratgies (25). Therefore,we conducteda laboratory study to evaluate
several biological parametersf the cabbagephid(developmentime, mortality rate,and
reproductve rate) on a rangeof brassicgplants. We trust that the resultswill aid future
biological,ecologicalandmanagemerntesearch.
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MATERIALS AND METHODS

Plants Thehostplantswerebredat25 1 C,65 5%r.h.,and16L:8D underlaboratory
conditions. Seedsof cabbaggBrassicaoleraceal..) cv. Yalova 1, cauli ower (Brassica
oleraceal. var. botrytis) cv. Early Snowball, broccoli(Brassicaoleraceal. var. italica)
cv. Marathon,turnip (RaphanussativusL.) cv. Antep, rapeseedBrassicanapusL.) cv.
local variety, andwild mustard(SinapisarvensisL.) weresovnin 7 36 27 cm plastic
pots. Whenthe plantshadthreeor four leaves,they weretransplantedinglyinto 12 22
cm potswith soil. Plantswerewateredoncea week.

Aphids The cabbageaphid Brevicoryne brassicae(L.) usedin the experimentswas
obtainedrom acagedcolory in thelaboratoryof thePlantProtectiorDivision, Agriculture
Faculty of Cukurova University, establishedfrom individuals collected from infested
cabbageplantsin a eld on the farm of the Agriculture Faculty of Cukurova University
in Adana,Turkey. In orderto rearaphidsof thelaboratorycagedcolorny, equalnumbersof
apterousviviparousfemalesweretransferredndividually to eachhostplant. Plantswere
keptat20 1 C,65 5%r.h.,and16L:8D. The offspring on the varioushostplantswere
maintainedundertheseconditionsuntil eachexperimentwasconcluded.

Experiments All experimentswere conductedin a growth chambermaintainedat
20 1 C,65 5%r.h.,and16L:8D for thedifferentplanthosts.Usingadouble-zeracamel
hair brush,asingleapterousemalewastransferredo a petridishprovidedwith aleafdisc
anda watermoistenedcotton padto maintainit asfreshaspossible.Whenthe neonates
appearedeachnen nymph was transferredto freshly cut leaf discs. On a daily basis
throughouteachexperiment,nymphsin eachpetri dish wereviewed undera stereoscopic
microscopeandthe numbemresentvasrecorded.Thetime to maturityandmeannumber
of nymphsperfemalewererecorded.

Data analysesand statistics The effectsof differenttemperaturesn the biology of the
cabbageaphidwereassessely constructing life tablefor age-speci csurvival rates(l )
andfecundiy(rm) for eachageinterval (X) perday We calculatedthe net reproductve
rate:(Ro) = Ix. mxpintrinsicrateof increase{rm) =In (Ry,)/To; meangeneratiortime:
(To)= (X Ix.my)/ p Ix.my,; andgrowth potentialof a populationundera givensetof
laboratoryconditions: e "* I,.my (4).

Dataon nymphaldevelopmentimes,adultlife spansfecundity anddaily reproduction
on vedifferentplanthostswereanalyzedy analysiof varianc ANOVA), andtreatment
differenceswere determinedby an LSD test. Differencesin probability level (P<0.05)
were consideredsigni cant. Meanswere comparedoy Duncans standardizedangetest
( =0.05).

x= eachageintenal perday

Ix = age-speci csurvival rate

my = nymphsperfemaleperday (female/female/day)
R, = netreproductve rate

To = meangeneratiortime

rm = intrinsicrateof increase
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RESULTS AND DISCUSSION

Developmentof immatur e stages Developmentand survivorship gures for immature
instars of B. brassicaewere determinedon cabbage,cauli ower, broccoli, mustard,
rapeseedndturnip (Tablel). Developmentimewasshortesbncauli ower(8.9days)and
longeston cabbag€10.4days). Total developmentimeson cabbagendcauli owerwere
signi cantly different,althoughthedifferencesamongthe otherhostswerenot signi cant.

We believe thatthe differencesn total developmentiime canbe attributedto differences
in the nutritional quality amonghost plants and the differencesin the physiology and
biochemicalstructureof the host plants. Similar resultsreportedby Amjad and Peters
(1) for the turnip aphidLipaphiserysimi(Kaltenbach)suggesthat the total development
time of immaturestagef thataphidwas9.75 dayson variousoil seedplants. Yue and
Liu (27) statedthat the total developmenttime of immaturestagesof L. erysimiwas7.0
dayson thedifferentcabbageultivars.

TABLE 1. Developmenttimes,adultlongerity, and mortality rate of Brevicorynebrassicaeon six
differenthostplants(n=50)

Hostplants Developmentime Longevity Mortality
(%)
Broccoli 9.8 0.27ab 12.4 1.55b 40
Cabbage 10.4 0.33b 11.1 1.28ab 16
Mustard 9.5 0.25ab 6.2 0.60a 26
Cauli ower 8.9 0.19a 21.8 1.53c 32
Turnip 9.8 0.30ab 6.2 1.40a 88
Rapeseed 10.2 0.37b 11.1 1.20ab 66

*Within columns,meansfollowed by a commonletter do not differ signi cantly ( =0.05, Duncan$ Multiple
RangeTest).

TABLE 2. Biological parametersf Brevicorynebrassicaeon six differenthostplants

Hostplants Ro (netreproductie T, (meangeneration rmy (intrinsicrateof
rate) time) increase)
Broccoli 19.26 16.65 0.1976
Cabbage 25.98 18.35 0.2009
Mustard 9.78 14.26 0.1662
Cauli ower 35.98 17.43 0.2345
Turnip 1.89 13.84 0.0465
Rapeseed 8.65 16.68 0.1357

Kennedyand Abou-Ghadir(18) reportecthatdifferentdevelopmentimeson different
plantsfrom rst instarto adultturnipaphids canbeattributedto differencesn thelevelsof
sensitvity andresistancef the hostplants.Theresistancamongthedifferentvarietiesof
cabbagevasdependentiponthe biochemicalstructureof the plant,especiallydifferences
in levelsof anthoganinsor myrosinasdoundin cabbagdeaves(6,12-14,24,26)

Total developmenttime for immaturestagesof B. brassicaeon cabbageat 20 C was
10.4 days,a bit longerthanthe 9.99 daysrecordedfor Macrosiphumrosae(L.) on rose
(20),the9.72daysfor RhapolasiphunpadiL. onthewheatvariety 'Flamura85' (21),and
the8.36daysfor AphispunicaePasserinion pomegranatg3).
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1 1., Brocceoli 6 1 geese Cabbage r6

Survival rate (1)
Nymphs/female/day (m,)

Age (days)

Fig. 1. Life tableof Brevicorynebrassicaeon six differenthostplants. Broken line, survival rate;
solid line, nymphs/female/day

Cabbageaphidlongervity was shortest(6.2 days)on mustardand longest(21.8 days)
on cauliower. The longevity values obtainedfor developmenton mustard, turnip,
cabbagendrapeseedverenot signi cantly different,but the valueson otherplantswere
signi cantly different(Tablel). YueandLiu (27) reportedhatadultiongevity of L. erysimi
varied betweenl3.0dayson greenand 16.3 dayson red cabbagecultivars. Robert(23)
statedhatthechemicalstructureguality of nutriment,andcolor of leaf affectdevelopment
time, life spansurvival rate,andfecundityof aphids.

Thetotal mortality of immaturestagesvashighest(88%) on turnip andlowest(16%)
on cabbaggTable 1). We suggesthat the high mortality rate on turnip may have been
due to the morphologicalstructureof turnip leaves. Similarly, Hussain(17) found that
the mortality of B. brassicaeon two specief brassicgplants,B. napusandB. carinata,
was44% and 13%, respectrely. A similar 40% mortality of totalimmaturestagesof B.
brassicaavasobsenedfor rapeseety DunnandKempton(11).

Life table of B. brassicaeonthe six hostplants Theeffectof differenthostplantsonthe
biology of the cabbagephidwasdeterminedy constructinga life tablefor age-specic
survival rates(ly ) andfecundity(my ) for eachageinterval (x) perday(Fig. 1). Brevicoryne
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brassicaesurvived 20, 23, 30, 37, 38 and45 dayson turnip, mustardrapeseedhroccoli,
cabbagendcauli ower, respectiely.

Fecunditywasthe highest(52.91nymphs)on cauli ower, andlowest(16.20nymphs)
on turnip. In this study low fecundity levels occurredon mustard,turnip and rapeseed,
which we presumas aresultof antibiosis.YueandLiu (27) foundthattotal fecundityof
L. erysimiwas53.1nymphsonredand76.6nymphson greencabbageAmjad andPeters
(1) indicatedthat antibiosisoccurredbetweendifferentcultivars of turnip andthe turnip
aphiddueto differentialreproductierates.

The net reproductve rate (R,) was highest(35.98)on cauli ower, andlowest(1.89)
on turnip. Meangeneratiortime (T,) waslongest(18.35days)on cabbageand shortest
(13.84 days) on turnip. The intrinsic rate of increase(r,,) was highest(0.2345)on
cauli ower, followedby 0.2009n cabbage).1976onbroccoli,0.1662onmustard0.1357
onrapeseedand0.0465on turnip (Table2). Resultssimilar to the oneswe obtainedwere
reportedby Rivera-Ruizet al. (22) for the cabbageaphid. They statedthat R, was 13,
13 and15; T, was47, 36 and 30; andr,, was0.195,0.215and0.050n B. oleraceavar.
botrytis B. oleraceavar. capitataandB. oleraceavar. italica, respectrely. In particulay
theresultsthey obtainedfor r,, onB. oleraceavar. capitatamatchedur dataclosely

Deloach(10) found that the R,, T, andr,, of L. erysimiwere 10.96, 20.95 and
0.1340,respectiely. The datawe generatedvere not similar to theirs. This difference
may be explainedby the fact that Deloachuseda differentplant cultivar and conducted
the experimentat a differentrelatve humidity. Cividanes(9) statedthat R, was21.92,
14.65,31.74and32.80,T, was14.27,14.94,19.13and22.51,andr,, was0.216,0.180,
0.181and0.155for the cabbageaphidon cabbagevarietiesPrimavera,Verao,Outonoand
Inverno, respectiely, under eld conditions. Only the dataobtainedon Primaverawere
similarto ours.Hoseinietal. (16) foundthatR, was15.92,T, was11.29andr,, was0.25
for the cabbagephidon cabbageln this casethe differencesbtainedmaybe dueto the
differenttemperatureand differentplant varietiesusedin the experiment. Gadomskiet
al. (15) statedthatwhite cabbageappearedo be the mostfavorablehostfor the cabbage
aphid.

Accordingto theresultsobtainedn this study cabbagecauli owerandbroccoliwere
susceptiblénostplantsfor thecabbageaphid,whereasapeseedurnipandmustardgshoved
variousdegreesof resistanceo the pest.
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