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ABSTRACT

Two glasshouse pot bioassays were conducted in Perth, Western
Australia, in1994which compared theseedling resi stanceof subterranean
clover (Trifolium subterraneum L.) with New Zealand white clover
(TrifoliumrepensL.) cultivars' GrasslandsHuia', ‘ Grasslands Tahora,
‘Prop’, ‘ GrasslandsPitau’ and* GrasslandsKopu’ toredlegged earthmite
(Halotydeus destructor) (Acarina: Penthaleidag). Plant wet weights,
mitedevel opment and survival and plant damage scoresweremonitored.
Subterranean clover was more resistant to redlegged earth mite than
whiteclover inbothexperiments. Thewhiteclover cultivars,‘ Grasslands
Pitau’ and ‘ Grasslands Kopu’ had lower cotyledon damage scores and
higher yieldsthan the other white clover cultivars.
K eywor ds: Redlegged earth mite,Hal otydeusdestructor, whiteclover,
subterranean clover, plant resistance

INTRODUCTION

Redlegged earth mite (Hal otydeus destructor) (Acarina: Penthaleidae) (RLEM) is
present in South Africa, Australiaand New Zealand (Jeppsonet al. 1975) inareaswith
aMediterranean-typeclimatewithrainfall occurringmainly duringwinter. Itisamajor
pest of pasturesin southern Australiafeeding mainly on pasture legumes, particularly
subterranean clover, whiteclover and medics(Medicagospp.). ThecosttotheAustralian
wool and beef industriesisestimated at approximately $56-112M and $81M respectively,
inlostwool and cattleproduction (Ridsdill-Smith 1991). InNew Zealand, RLEM occurs
in summer-dry environments in the eastern Bay of Plenty, Hawkes Bay and coasta
Manawatu. Littleisknown of thepest statusof RLEM intheseareas. Itisal soaseedling
and phytosanitary pest of vegetable crops such as asparagus (Willoughby and Watson
1996) which are exported as fresh produce to the United States.

RLEM feed ontheupper surfaceof cotyledonsand leaveswherethey penetratethe
cell membranewiththeir cheliceraeand suck out thecell contents. Establishinglegume
plantsaremost at risk, although feeding mitesmay reducequality of established pasture
and henceanimal production (Ridsdill-Smith 1991).

In Australia several pasture legume screening programmes have attempted to
identify RLEM resistant plants (Stahle 1987; Berg 1991, Gillespie 1991). In Western
Australia, approximately 4% of the subterranean clover varieties and annual medic
varieties have been identified as resistant to RLEM (Gillespie 1991). Resistance in
seedlingsiscaused by antifeeding mechanismsthrough antixenosis(Jiang and Ridsdill-
Smith1996) Increasingly whiteclover cultivarsdevel oped under New Zealand conditions
are being exported to Australiabut littleis known about their relative susceptibility to
RLEM.

This paper reports on two experiments which evaluated white clover seedling
resistance to RLEM. The research was undertaken as part of a five week technical
exchange programme between AgResearch Ruakuraand CSIRO, Perth.

METHODS
Twoglasshouseexperimentswereconductedin Perth, Western Australia, duringthe
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winter withdaily ambient temperaturesranging from8t021°C. Thesubterranean clover
cultivarssel ected wereeither susceptible(Dalkeith) or resistant (SE020) asseedlingsto
RLEM (Ridsdill-Smith 1995). The white clovers selected were from the range of
commercial cultivarsavailablein New Zealand (Table1).

Inthefirst experiment 15 mechanically scarified clover seeds of the same cultivar
weresown to adepth of 10 mminto 120 mm diameter pots contai ning apre-watered 4:
1 sand: loammix. Treatmentscomprised of 7 cultivarswith 10replicate pots(Table 1).
Each seed wascovered witharhizobiuminoculum: soil mix (5ginoculumto 100gsoil).
Vented clear plastic coverswere placed over the potsto restrict the RLEM to the pots
(Ridsdill-Smith 1995). Seedsgerminated after el ght daysinaconstant temperatureroom
at 15°C. The pots were then transferred to a glasshouse and arranged into randomised
blocks. Plantswerethinned to 12 seedlings per pot. Sixty field-collected RLEM at the
deutonymph stage were rel eased onto each pot and contai ned by the plastic cover.

On Day 17 after sowing, damageto clover seedlingswas scored using asubjective
rating (1=nodamageto 10=total destruction). Livemiteswerecounted and sortedinto
life stages and the above ground herbage was harvested and weighed.

Thesecond experiment wasthesameasthefirst except that equal seedweightswere
usedinpreferencetoequal seed numbersduetothesizedifferencebetween subterrenean
clover and white clover seed and the subsequent surface area of cotyledons of the
seedlings. Themechanically scarified whiteclover seedswerescattered evenly over the
soil surface then covered with inoculum: soil mix and misted lightly with water. The
subterranean clovers were sown as for the first experiment. RLEM at the tritonymph
stage were used.

Theuntransformed datawere subjected to statistical analysisusing ANOVA.

RESULTS

In experiment onethe wet weight of the subterranean clover seedlingswasgreater
thanthoseof whiteclover (P<0.001; Fig. 1). Germinationwasreasonably even between
treatments. The white clover cultivars‘ Grasslands Kopu' and ‘ Grasslands Pitau’ had
higher wet weightsthan the other white clover cultivars (P<0.001; Fig. 1). Therewere
no significant differencesin total mite numbers between thetreatmentsover all active
stagesafter 17 days(Tablel). Therewassignificantly moredamagetothewhiteclover
cultivars than the subterranean clovers on Day 17 (P<0.001; Fig. 2a). Of the white
clovers, ‘Grasslands Kopu' and ‘Grasslands Pitau’ had significantly lower damage
scores than ‘Grasslands Huia', ‘Grasslands Tahora and ‘Prop’ (P<0.01; Fig. 2a).
Subterraneanclover SE020had significantly lessRL EM damagethan Dalkeith (P<0.001;

Fig. 2a).

TABLE 1. Total mites(Experiment 1and 2), egg densities(Experiment 2) and
per centageger mination of clover s(Experiment 2).

Subterraneanclover WhiteClover
Dakeith DGI007 Huia Tahora Prop Pitau Kopu SED

Total mites

(Exp. 1) 17.6 14.6 152 177 163 204 215 4.31
Total mites

(Exp. 2) 16.6 18.1 16.7 20.1 154 137 188 3.88
Total eggs

(Exp. 2) 1.6 0.2 15 127 60 95 118 286
%Germination

(Exp. 2) 98.0 100.0 230 440 230 710 820 4.6

Inexperiment two, germinationvisual scorewashigher for thesubterraneanclovers
than white clovers (P<0.001; Table 1). ‘ Grasslands Pitau’ and ‘ Grasslands Kopu’ had
higher germination visual scoresthan the other white clover cultivars (P<0.001; Table
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FIGURE 1. Wet weight (g) of whiteclover and subterranean clover cultivars17
days after sowing for Experiment 1. L SD(5%) = 0.32 and 0.03 for
subterranean and whiteclover respectively.
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FIGURE 2: Redlegged earth mitedamagescor esfor both experimentson white
clover and subterranean clover cultivarson Day 17.LSD(5%) =1.8
and 1.8 for Experiments1and 2 respectively.
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1). Thewet weightsof the subterranean cloversweresignificantly higher than those of
whiteclovers(P<0.001; Fig. 3). Among thewhite clover cultivars, * Grasslands Kopu’
and ‘Grasslands Pitau’ had significantly higher wet weights than the other cultivars
(P<0.001; Fig. 3).

Compared with the subterranean clovers, RLEM egg numbers were significantly
higher on white clover cultivars with the exception of ‘ Grasslands Huia and ‘ Prop’
(P<0.001; Table1). Subterranean clover damage scoreswere higher on Dalkeith than
SE020(P<0.001; Fig. 2b). Amongthewhiteclovers® GrasslandsPitau’ and* Grasslands
Kopu' again had lower damage scores than the other white clover cultivars (P<0.001,;
Fig.2b).

DISCUSSION
Resistanceto RLEM feeding can bedefined in termsof feeding damage (Gillespie
1991, Ridsdill-Smith 1995). Subterranean cloversweremoreresi stant thanwhiteclover
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FIGURE 3: Plant wet weight (g) for all cultivars 17 days after sowing for
Experiment 2. LSD(5%) = 0.26.

intermsof lower damage scoresand greater plant wet wei ght. Averagefeeding damage
by RLEM to cotyledons of subterranean clover was 28% of that of white clover for
experiment one. Experiment two showed damageto subterranean clover cotyledonsto
be64% of that of whiteclover. Averagefeeding damageby RLEM to cotyledonsof the
whiteclovers’ GrasslandsK opu’ and* GrasslandsPitau’ inexperiment onewas 76%that
of ‘Grasslands Huid', ‘ Grasslands Tahora and ‘Prop’. In experiment 2 the average
damagescorefor‘ GrasslandsK opu’ and* GrasslandsPitau’ was60%that of * Grasslands
Huia, ‘Grasslands Tahora and ‘Prop’. Although a low level of resistance was
demonstrated among the white clovers, it was considerably less than subterranean
clover. The resistance observed in subterranean clover SE020 confirms the results of
Ridsdill-Smith (1995). The white clover cultivars have not been tested before with
RLEM.

Other studies have used mite reproduction and devel opment as measures of plant
resistance when feeding on crop plants (e.g. Ridsdill-Smith 1995; Wilde et al. 1991,
Mansour and Karchi 1990; Byrne et al. 1982). In the current experiments, the lowest
numbers of eggs were recorded on the subterranean clover cultivars and ‘ Grasslands
Huia whiteclover. Inexperimentsconducted over alonger perioditwouldbeinteresting
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todeterminewhether low miteegg density on‘ GrasslandsHuia would have continued
intolow popul ation devel opment.

The ranking of damage was similar in both experiments with equal numbers of
seedlingsand equal weight of seeds(‘ GrasslandsHuia', ‘ Grasslands Tahora , ‘ Prop’ >
‘GrasslandsKopu’, ‘ GrasslandsPitau’ >Dalkeith, SE020). Thegerminationrateswere
ranked the same as the damage scores. It is suggested that the lines which were most
susceptibleweresmaller seeded, producing smaller seedlings, and that individual small
plantswere more susceptibleto mite damage.

Itisunlikely that thelow level of resistanceto RLEM exhibited by thesewhiteclover
cultivarswould beadequateto avoid severedamageto whiteclover plantsinthefieldin
areas of high levelsof RLEM infestation. Resistanceto RLEM (and significant insect
pests) could beincluded asan objectiveof cultivar improvement programmesconducted
by plant breedersand geneticists.
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