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IBEROBUCPI0N

She sevencatl of the ceenamically impertant spotted slfalfa ephig,
Shezisanhis aseilals (Emakten), iate Soutd Beketa in August of 1986
previded \he Vdasie for am eoolegloal et®dy of WAis imesst daring the
groviag ssasol of 1987.

Beasues of 2o eneerialatly of the ephid'e respyearanes in such
nordhera areas oo Seuth Bekota, it vee dseided to outlise & theele
otudy progrea to 1selude a study of the petate leafhapper, RuioAssl
1o0as (Rarris). Neay of the babite of e petate leafhepper
eorrespead with the hadite of the spotted alfalfa aphid, There are
alss eomeidoredle differences ia 30 astivities of Whese Swe fnrsesis.
The potate leafhepper 10 aleo oe ispertans: peet of alfelfa. The
sppearance of the leafhopper in the study aresa has deen showa to de
fa ssausl ocssurrasse.

Beslegieal etudies pertalaiag to the epotted alfalfa gphid asd
e Joteto leafdoppar wore oonidngled ia four spesifie eress of feur
wutheastern ovuntice of Seuth Dakota. BSisulianssus ctedies vere
ssaducted sa the Bast Bairy Pars and the Agreaeay Tars of Bouth
Daknte State Golloege.

The odjestives of this esslogical study were Vo disssver, if
poseidle, dev taxparetiure, wingd, hmmidity ead btareasirie Preseuree
affest the cdumbence of $he spetted slfalfa aphid aad the petate
leafhepper. To aid ia theeo stulice, sn Alestrie light tre) wms
sveoted 1a the area of the irrigated legume grasing plete oa the
BRast Baivy Farm %0 esllect @erteia aight flyiag lauseste. Amphasie



vas pleced on the spotted alfalfa aphid and the potate leafhopper populatione.
%o fecilitate 1ia the orieatatioa of thie projeet, the iamtroduction

fie further sud-divided iate tvo catagoriee.
EPOTTED ALPALFA APHID,—.. Ons of the outetanding biological

pheasneaa of the past 30 yeare heae bdeen the eudden and aearly complete

drying out of alfelfa ia the south-eeatral and south-weestera parte of the
United States. Thie msar catasiroplyp of alfelfa hee dDeen attridtuted to
She iatredustion of the epotted alfalfa aphid into the United States.

The sudden appearence of this imseet oa alfalfa has onoe agaia
empbasised the valas of alfalfa as a agricultural orop.

Interest 1ia the spotted alfalfa aphid oa this contineat datee froa
19564 wvhea the sphid vas firet found in New Noxiee. 3By the ead of 1584,
She spotted alfalfa aphid had spread inte—Oukifornia, Nesveda, Oolerado,
and Oklahome where it destroyed vaet seres of alfelfa. As of Jansary
1, 1987, tshe aphid had Vesa found ia 30 states inoludiag Scuth Dakota.
Bee figure 1. Naxy solentiets, such as Dickson of Geliforsia and Dieder-
doxf of Oklashoma, have describdved the epotted alfalfa aphid ae haviag shown
the fasteet rate of spreecd of any imeest ever iatrodused iato the Uaited
States.

The appearange of the spotted alfalfa aphid has forcefully amd
adruptly called %0 the atteation of eatomologiete and otbhers
eocagersed vith alfelfa predmetion the necii f¥T daeic research regarding
She charagteristiocs of this sconenio pest Of alfaifa. That this need
ean 20V be eaphacsised tco mueh ig evidenoced Dy the aphid's adility te

epread oo rapidly and the poeteatial damagf that the aphid can do teo



alfalfa.

Barly epotied alfalfs aphid iavestigations coadunoted ia the
sontheeatral aad southveetesn United Statee were ained at determining
the charestoristioa ead habite of the aphid, the resalte of whigh
vere used 20 3 dseie for eetadlishiag control methods. Chemical
coatyol pregraas wore givea priority deeause of ths immediate reed for
ea sffective coatrel measure.

¥hile researchere ia the hesvily infested arcas vere censestratiag
their effozte ea chemieal ecatyol, resesrahers ia the aress ¢f leseer
swe Gssseatratione initiated studiecs relating to the VNasie
ec0legy of she aphid. WiOh additioual iaforsstion of Shis Sype
evellable, emtomolegiete will be Detter adle %0 relase hevw far asorth
the epbid ocen everviater. hev varyiag olimatio eonditicas will eSfeot
the seasonal adamdanes of She aphid, rad at vhat particuler time
dariag the groviag ssacon the ephid ¢ea VYo expected to nake 1%e
eppesrense.

The parpese of the pertion of $hie paper pertaiaing $o the
apetted alfalfa aphid 13 $0 preseant the resulis of an ecdleglieal otudy
dealiag with the distridutien asd seasenal sduniance of the imsest.
This etady wss stadasted ia four spesifie areas of four soltheastem
esunlice of Seuth Deketa. Odacrvstions iaciuded the varyiag weather

coaditions oad their effect om the aphiad,



Figure 1l.—— A map of the United States sbowiag the areas iahadited
YW the spotied alfalfa aphid, as well as the spresd of thies imsest for
the years 1064, 1965, end 1986.



FOTATO LEAFHOFPER,--—— Entomologically epeaking, the potato leaf-
bopper, Japosscs {abiés (Harris), has been iz the news for mamy decades.
The leafhopper's first important appsasrance as & economic pest was im
the summer of 191E. It was in this particular year that K. D. Ball of
the University of Wisconsin associated the leafbopper with the potate
injury cslled tipbara. Bell also suspected the potato leafhopper of
ceusing sinllar damags to alfalfa. The firet muthemtic report of
the potato leafhopper ceusing damage to alfalfa came from E. A,
Blanshard in 193% ia California. Kr. Blanchard reported that the X,
Ishag was respomeidle for a yellowing and s dwarfing of alfalfs ia his
ladoratory plat. This yellowing was later terzed alfalfa yellow.

Thie invasiocm of the potats leafhopper imts the potato fielads
of sorthsrn United S%ates in 1918 gaused mugh concern among the potato
grovers and escientists alike, Praliminary studies of this insmect wvere
begun at cmoe.

The results of thess early investigations were made and veried.
This was especially trus for life history studies. Ths majority ef
the wcrkers agsumed the potato leafhopper hibernated as s ajult or
an egg in She northern regions of the United States. MHany of these
ganclusishe, wvhich were later found to be false, were derived froa
the fact that the adult patato lsafhopper: wede pretent in fields
prior to killing frosts in the fall and during the early growing
seasgn in She epriag. Greea house hidernation studies aleo
supported the fact that the potato lor-thppl-r outwintered as anm adult.

These erromecus conclusions were based on a hRasty identification

of thg involved species at the time the stuiies were conlucted,



Confusion of thie type emphasises how essential it is to know the
correot icdentity of any epecies ia order to asoertala its oorrect
economic status.

Other preliminary studies oconducted by Delong and Yoos, %o
eeation oaly a few, did not support the adbove observations. Thees
vorkers coafirmed the fact that leafhoppers vere preseat ia the
fields in April or early May. HNovever, they fouad that the species
of leafhopper isvelved was not the poctato leafhopper. It wae
identified ae JEDOsscs BAlAgAs (¥Walsh), a oclose relative of Jmpoasca
fabse, Delong and Poos also found R, f£abae ia the fleld, but thie
Lneect wae aever pru#} Yefore late May or early Jume.

Poos (1932) also made careful studies oa hibderaatiag leaf-
hoppers but failed ia hie attempte to secur¢ hidernating potato leaf-
hoppers ia his field ocages. Ia view of the faot that Ro evideace
eoald de obtained regardiag a viater sgg etage, Foos, Delong, and
others sirongly favored the poseidbil ity that the inseot passed the
viater ia & ajlder olimate ead aigrated north.

Aaotual proof of the potato leafhopper migratory theory wae aot
ferthconing uatil 1951 vhea eatosologists of ths Horth Jentral States,
with the ald of entomologists im certain Southern States, volunterily
oolleoted the needed data ia a ocooperative survey. Oae of the steps
outlined by the North Ceatral Statee was the need for guantitative

collections of the potato leafhopper along with notes on temperature,



wind, sad other weather conditions present at the time of sollections.
¥ith these thoughte ia mind, a stady of this type was begua by
this suthor on Hay 1, 1967, in those areas already discussed.



KEVIEY OPF LITLRAZURS

SPOTTED ALFALFA APHLD, ~~— Insect ecological studies have been
conducted for wmany years, however, prior to 1947, there had been very
1ittle iaformation svailadle regardiag the attrsotioa of aphide
1ight. It vee gemerally bVelioved that aphide vore day-flyiag inceete
ead thst they did mot Pegpoad 8o lighs. DBroaddent (1747) wvae the
firet So reveal st opbide fly throughout the aight aad that they are
freely attracted to lighte. Ee also neted that wviad dering the day
or evening affeeted aphid collootions more thaa viad dwriag the aight.
Corresponding colleotions vere larger oa vindy aighte thaa they vere
duriag viady dsye or eveniangs. Theeo iaveetigations, hovever, vere
ocondssted seven years defere ths epotied alfalfa aphid, fhericenbls
sasulala (Buskten), was first motieed ca this ecoatimeas. Vory 1idtle
is kaovn about tho spetted alfalfa sphid and i1te attraction to lighte.

Omith (1953) imdiested that visd eurrents ia the atmosphere
bave a direct bearing en flyiag inseets sad Sheir aizratione.

The epotisd alfalfa aphid was firet aoticed ia the Umited
8%a%ee ia Nev Nexiee ocariy ia 1984, Ia %he shert spaco of three
Years, 13 hae spread 1a%0 30 etates of the United SSates (Duvise,
ot al., 1087). -

Buriag thie same peried of time ead ia partieular, 1983 to
1986, Froet eand Fepper (1967) eelieceted o toital of 4390 apbids
at light srape. It sheunld be asatiened thag these aphids vere
eallested ia areas ia vhied the spotted nlfalfa aphid hsd net yed

appeared. Best collooting resmlte were odtgined dy using low



intensity 16 watt bdlack fluorescent lights (Frost and Pepper, 1957).

In Oklahoma, Bieberdorf (1956) recovered spotted alfalfa aphids
from the crown or debris area of alfalfa vhen temperatures were as
lov as 10 degrees Fahrenheit. 4phid activities at this temperature
were very auch restricted. Consequently mild wvinters and prevailing
southernly winds eeemed to favor the overvintering and spread of the
insect the following spring. At temperature belov 45 degrees Fabren-
heit, growth end reproduction of the spotted alfalfa aphid ceased
(Davis, ot al., 1967). Frost and Fepper (1957) also indicated thet
spotted alfalfa aphid's activities became greatly reduced below 47
degrees iFabhrenheit.

During the past few years spotted alfalfa aphid population tremde
have followed differeat seasonal patterns ip the saveral clissztic and
geographical areas in wvhich they are found. There seasonal variatione
are apparently a result of the interaction of climete, aphid repro-
duction, nnd predator populations. The climate, or more epecifically
the mioroclinate of the alfalfa field, directly affects the reproduction
of the aphid (Davie, et.al., 1957).

Cooperative RBconoaic Insect Reports indicate that epotted alfalfa
aphid activities for the year 1957 commenced in the southeastern tip
of 8outh Dakota snd then progessively worked morthvest along the
Niesouri river and north along the South Dakota-Iowa border. %The
Burvey Xntomologist reported the aphid in Yeakton county on key 27
(Anonymous, 1957).

Bielson and Barmes (1957) conducted life history etudiee of the

spotted alfelfa.aphid under Arirona climetie conditions. These



10

individusle found the reprodactive potential of this aphid to be greatest
12 the firet 16 days of adalt 18fe. 7The aunder and rate at whiekh the
nymphs were produeced vere ia close assoeistion vith tesperature
varistions.

POTAT0 LEAVEOFPER.ewew The succeseful understanding of an inseet
fs buseé on the diology ef the insect or insects involved and of the
various envirozxeptal factore thet either favoradly or uafavorabdly
affect the species ia gquestion (Nichelbacher, 1945).

¥ell (1919) found that leafhopper cutbresks had oecurred vith
1ittle regard to Semperature or molsture conditione ssd shat the
sppeorance of leafrell oa potatods hsd been epdirely with referemce $o
time of planting of the potatees and the occcurrence of tde flighte of
the leaflopper, rather tham to varietiee or ‘oharnoteristie soil or
solsture ecnditions.

Daring the 1530 groviag sessoa, Hartsell (1931) moted thet the
fore part of Shs season with its umueually lev Vemperstures was
enfavorable fer the develepment of She lsafheppers. Uther axperiseats
sandusied Ly Hartsell iadicated that some of the femalee uf the cummer
gamerasica Overvinter ia the Ases, lovwa aven., Thie comclusion vas
shova %c be falee bty Ball (1934) as he yroelained that there has deea
&Feat esafueion easd sicuaderstending with respect te the soicntifie
aad ocason names agplied t¢ three gpecisr of leafhoppors infesting
spple and patato. Dell saplained that Rartzell (1924) ia his "fhe
Genas Bapsagce ia Borth Aneriea* folleved Glllette 1a the use 4 coler

earactere for the separation of speoies and nleo failed to resogmize
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eay of the earlier desorided injurious species. 3all found that the
aee of oolor charscteristics vae very unreliable when used exclusively.

Jurther ecologioal studies vere alsoc bdeing conducted Ydy
Carter (1920) ia the vestern part of the United States. Oarter's
studiee, howevVer, were primarily concernsad with the teet leafhopper,
but be did odbeerve lesfhoppere of other speciect. One phase of Carter'e
studies iavolved light trap collections of leafhoppere. It was learned
fros these studies that leafhoppers shov a definite reletionehip
betveen light intentity end phototropiem.

Delong (1931) indicated that at least 12 species of leafhoppere
23y become important pests of apple in one or more areae of the United
States. They can bDe distingulghed Dy color markings and male genital
¢haracters. The biology and overwvintering -ja;o vill vary with the
species. 3ome pass the vinter as adulte in hidernation sad some as
eggs 1a the plant tissue. The life cyele of Eapousca f{abme (Nerris)
strongly indicates that this insect migrates north in the epring from
its Gulf $tates dreeding grouads.

In 1931 Pooe (1932) failed to find or rear the potato leafhopper
during the wvinter end suggested that this leafhopper migrates morth fa
t2e spriag. Ne 4id observe the leafhopper to be present late ia the
fall even after killiag frosts and thea again as fertile femsles onm
alfalfa im the spriag arcamd May 10 and 16 each gear. The leafhopper
vas obesrved as stayiag oa the alfalfa until it wvas resoved or uatil
the alfalfa becase too mature to be succuleid.

Searls (1934) contends that the cutting of the alfalfa may be

eyachronised with the life eycle of the potato leafhopper so as to



suppress leafhopper lafestions, Searls goes on 30 say that properly
timed cuttings will destroy a large part of the eggs mnd/er nymphe
preseat in the fileld., Recommendations gliven by Searles indicate that
tae first cuttlag of alfalfa should be rather late in June (26%h);
Ghiis would rid the 21falfa of nymphal snd egg stages vhich were laid
sonetime after Jume 13,

Delong ssd Celdwell (1938) conducted investigations tc support
or digprove the fuct that J, fohas pesees the vinter as an adult ia
northern regicns. These workers scarchied for the potate leafhopper
for eight consecutive years prier tc relescing thelr conelusions.
Their feilure %o find the potato lsafboprer overwimbering in the north
led them to suppert the migration theory.

Frost (19563) im bis resesrch ot Pemnyslvanis Siate Gollege
learnsd thoi when lights of equal wattages vire senpeared 8 A8
light tra; cslches of lnsscts were slightly grenter st white 1ights of
100 watts. The Semipters and Oleadellidse (leafboppors) responded
aare freely to bleck lights. The ters black light is used to refer te
lights that are almost imvisible to men.

Frost went on %0 sey that many species of mn&xuu. were
takea, but Z, Iahge predominated throughout July. Frost concluded
that black 1ight is not superior to vhite lamps im collecting most
insects (execluding Lepidoptera); however, black lights might be used
sdvaniegecusly in aress where bright lightd sre objectionsble.

The taxonomy of the leafhopper wes Aot eleerly kmown uantil
Deliong (12%1) studied the male genitalie. 4 proper kaowledge of the

species enabled Delong to polat out thet o sutheatis records of
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A. fabas overvintering in morthern states were available (Medler, 1957).
Although Bell, Delong and others had reported that j, fabee 4id
80t overwinter in the northern United States, the proof of & definite
seasonal migration of this insect was not forthcoming until entomologiste
in the North Central gtates with the sid of entomologists im cartainm
Southern States voluntarily collected the needed data in & coopsrative

Sarvey over the yeare of 1951 to 1954 (Medler, 1957).
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MAYEBIALS AND NETRODS

This study of eome of the ecologioal aspects of the spotted
alfalfa aphid and the potato leafhopper izvolved several factors. These
were the uee of a light trap, the analysis of field populations of the
two ineects, and the odservetion of caged specimens of the aphid. ¢These
will be diecueseld in that order, 1

LIGH? TRAP INVESTIGATIONS. —— The insect light trap used in this
study ie kuowa as a Turatadle or Multiple Type Light Trap (Gremcvsky,
1947). %his light trap le distimguished by having a rotating turnteble
whieh exposee nine colleoting Jjars under the receivimg funnel for a
period of one hcur each. The attractiag device of this trap consists
of a etendard 15 inch, 15 watt dlack light (Bl.,) fluoresceat buld
radiating energy arouad 3500 Angetroms. Thia type of light 4is nesrly
invieidle to aan. V¥With a light 8rap of this type operating between
the hours of 8 P.X. and 4 A.N. Juae 1, 1957 through October 31, 1957,
spotted alfalfs aphid and potato leafhopper attraction to this 1ight
vas tadulated. A diagreamsstic deetiorn through the light trap ie shown
ia figure 2.

Certaia deviations from Oranovsky's trap facilitsted these studies,
Briefly, they vere the sddition of eight galvaniszed metal chasnel dare
fastened to the upper eurferoe of the receiving funnel amd to the nadereide
of the funnel hood at right anglee to the flusreacent duldb. Thie
assured the dafflee of remaining is their proper positions during high
wvinds. The shaft upoa vhich the turatable ;as nounted was screv

threaded half itas entire length s0 thet the distance detween the 1lip
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of the collecting jer and the opeming of the receiving fumnel could be
nore preoisely regulated. Hardware olotk with one-eigth imch mesh was
erected around the attractiag light and the baffles. A soreen of this
type wae used to preveat the larger ineecte froa enteriag the reoceiviag
fuanel. These were excluded to elimizate possidle damage to the
spotted alfalfa aphid and potato leefhopper collections.

The 1ight trap wae erected on the legume grasing plots of the Bast
Dairy Fara at South Dakota State College. The exjreme hoight of the
attraotiag light of the light trap vas 87 imchee above the surface of
the greund. LRsch grasiag plot consisted of approxzimately ome acre.

The exmot measuremsate of the plote were 400 feet long ¥ 101.2 feet

vide. Sprimkler irrigation of these plets assured the alfalfa of
receiviag sufficient moieture to offset the sffects of rotated grasiag

of the Bast Dairy Vara dairy herd. ®The coll;inod effeots of the irrigatien
and graziag seemed %0 stimlate plant growth. By rotatiag the dairy herd
fros grasimg plot to grasiag plot every seven or eight days, the height

of the alfalfa vae naimtained at approzimately 6 to 12 inches. Tbis
ratbher unifors height was desiradle to sweep with the collecting net.

For these collections, a stamdsrd 15 iach imseot collecting net
vas wused. The bag of tho met was oonstructed of muelin oloth. The
melin ueed for these etudiee was dyed black %o facilitate findiang the
crean colored spotted alfalfa aphid sad the yellow potato leafhopper.

1a making a colleotion, the collector walked in an arditrary
straight line, swinging the collecting net.before him through the
alfalfa. One sveep refers to the movement of the net through one

180 degree arc. 7The height of the Collegling net wvas msintained at



17

epproximstely 2 to 3 inches above the ground. The awiangiag of the net
was coordinated wvith the colle¢ctor'e mormal pace through the alfalfa,
Iasect collectione from the grasing plote were taken beginniag
Key 1, 1957, and vere continued Monday through Friday ustil Octoder 31,
1957, These ccllections vere made in the five gresizg plots surrounding
the light trap. Sampling of the population ia each of the five plote
consisted of taking 20 random sweeps. Xaoh daily collection comsisted
of the insects froa 100 swveeps. The contents of the collecting n®t
for erch plot were emptied into a ssparate cyenide killiag jar. Iasects
from esch daily collection vere then emptied into one reseptacle and
ladelled for time, date and location. Weather data pertaining to each
day's ocollection wvere obtaimed from the graphs of veather recording
inetrumente housed ia a louvered chamber 19.0 feet from the light trap.
FIELD POFULATIOB INVESTIGATIONS --— Similar sweepiag procedures
and field obeervations wvere alse Yegua Nay 1, 1967, oa four alfalfa
fields located in Yanktoa, Bon Homse, Charles Mixz and Gregory
countiee in southeastern South Dakota. The exact location of these
fieléds 18 as followvet

Pield 1 - Seven miles veet of Yanktoa, Soush Degkota, on
highvay 60. (Yamktoa county)

Pield 3 - Three miles west of Tyndall, South Dekote on
bhighvay 50. (Bon Homme county)

Field 2 -« Pive ziles eaet of Wagner, South Dakota, on
highway 80. (Charles Nix couaty)

Fleld 4 - 31ix and one~-half ailes west of Picketown, South
Dakota on highway 50. (Gregory,county)
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Iasest eollectione during Rag ia there regions varied somevhat
froa the standard proocedure semntioned adove. BRarly colleotiag efforte
vere oongeatrated acar fesce rows, weely amd drush ereas, sspecially
willow, liaing the ¢dge of the alfalfa, ae vell es the alfalfa fleld.
By svesping these ocutlyiug seotione and the alfalfs, 1% was pOsaible %o
deteraine vhich arese vere visited firet by the investigsted ineects.

Sveeping operations in the eocuthern stuldy area were completed
Oetoder 38, 19567. 3I% should de noted, Rovever, Vhrt the results of these
eslleotions were tadilated caly %o Octoder 14, oven Shough the ephid
aad the lesfdopper contimusd to be present in the fields until Ootober
28. Golleot icas follovinmg Octoder 14 vere heavily cosntazinsted with
wveed eeede which made the acoursay of the couste for doth Laseots
questionable., Therefore, theae resulis were omitted from the graphs
Yt are iaeladed ia the eppendix. See tedle 19,

Aoother fleld edservation eompleted in the mouthern study srea
iscluded the teking of ¢0il samples. These sazplee were taken
Jovenbder 4 aad were ssalysed By the South Dakvta 3%ate College Soile
Laberstory the folleviag memth.

RRARING CAGER INVESTIGA®IOES.—— Theee oeologicsl studies included
She oage rearing of the spotted slfslfa sphitd, PThis stuly was eonfiaed
%0 a field of raadonly plamted plote of alfalfa varieties cn the
Agronowy Fara at Scuth Dakota 2%ate Callege. HNere sa attexpt vas msde
$0 plet the 1life eycle and She yeproductive adility of Shis inseet usder
elinatic conditioas found 1a eastcentral South Daxota detweea July 8 aad
Qetober 26.

To do this, two end seven-eighths by ome and three-sixzteenth by
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ol iach elear Polystyress plastic doxwe vere coaverted to ineeot
yearing cagee by cutting one-half fach holee ia the Sop and dettom ef
eagh Yox. Theee helee vere covered vith Lusite wovea earan fadbrie

8o. 1033=000 $o0 prevezs the ssespe of the aphid mad at the esmo 3ime
adnit ventilation. Defore the sphide vere placed ia the rssring eagds,
they vere exzamiaed ualer e bYimscular aicroscope to determinme Sheir
maturitly. These detersiamntione vere based on the degree of development
of the spate found oa the dorsal surface of the aphid ae is showa in
figure; 3. This data, along with the date, was recorded for eeah
inseet upon ite admittance to it: respective cage, Each of these cages
aontained ocae fourth {metar aphié and wme attached %0 varioue areas of
the alfalfa plants b4y passing a stem through a saall notek oa one or
both emds of the cage. Jor ezxmmle, one onge sight have beea attached
%0 a lever trifoliate leaf while amother cage might hgve a sten pessiag
through it. The cpenings through whieh tiie zlfalfa paseed vere sealed
Yy vresPping cotton arouad the stem and thea cleosing the resring cege
around the sten. Thie aleo preveated the cectpe of any sphids.

Oaly ene oage was attached to a plant. Daily exmminations of these
eages were aeceesary %0 plet thes progress of each individual.

The iaitial pepulatica housed ia the reariag cages was odtained
¥y svo®piag alfalfa fielde ia Vhe Vermillica, Socuth Pakota aree. These
aphids wvere Lrangported to Brookings on & sareen enclosed potted
alfalfa plant. ZJurther aphid Wrood stock Was reared from ome
individual traasforred from the field confcuon to a pettel alfalfa

plant ia the laboratory.
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¥igure 3. The first, nmtﬁ, third en
instar stages of the spotted alfalfa sphid,
pagulets (Buekton) on the alfalfa lesf.

4 fourth
Znerioephis

20



01l snd air temperstures were oblained from a thermograph
operating in the alfalfa fisld. The amcumt of precipitation mmd the
wind dirsction were recorded in a louwered chamber locatsd $wo

blocks from the rearing cages.

a1



RESULTS AED DISCUSSION

SPOTED ALFALFA APRID.—— The seonoaically important apotted
alfelfa aphid made umother appearance intd South Dakota ia 1987. Ite
arrival 1at® the state this year vas much earlier tham eatioipated amd
suggoeste the poseibility thet this insect oould eomeday duild up %o
eo0onoAig importaat cuaders in this stete vheredy cCoatrol asasures must
Shex de applied. Bummer ixvestigutions of this inseot were successful
1ia that population curves were estadlished ian four speoific southera
areas.

light Trap Investigations.— During the 1957 growviag sesson, the
apotted slfalfa aphid wae not attracted to the light trap used in this
study. Amé only omse, Angust 16, vas it foumd ia the grasing plote
surrounding the light trap.

Field fopulation Investigations.— *lpottol alfalfa ephid
aetivity in the southera study area was first moticed June 18, 1a Field
3. Aphid sctividy ia Fields 1, 3, and 4 vas first noticed on June 38
and 25 and July 12 respectively. After the initial population was
pressat iu all four study arese, it continued to be preseat throughout
the resaiader of the essson uati} Octoder 27. Aphid populations never
restked eoconomio proportions in whioh control measures bad $o de
applied. Oa & whole, the activities of this inseot varied froa field
to field; therefore, the reeults of each etudy fisld will de discussed
separately except for a fev dstatls.

Checks for ths spotted alfalfs epBid in Field 1 were negative

uatil June 28, one month after its initial appesrance ia Tankten
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county aad ten days after iis agpearance in Vield 2. The early
appearance of the sphiid in Yaskton county and the fields close to the
study ares, while remaining absent in Field 1, suggested that possidly
the condition of Field 1 wight have been ragponsidle for the aphid's
late appearance. laquiries revealed that the field had e low supply of
subsoil zoisture going iato the fall of 1956. Very little moisture fell
during the winter and spring, and mach of thst vhich did fall was lost
thrcugh excessive runoff. Coneeguently, the quality of the alfalfa in
Pield 1 in early June wes excessively woody and spindly. The minimuve
&verzge tempersture for this field vas 55.4 degrees Fahreaheit. This
figure wvas compiled from a Weather Report furnished by the Uaited
Statee Corps of Englneere located three miles south of this field on
the Missouri river. Low tempegatures of this degree masy have also had
some effect ou aphid reproduction potentials fn thie peartioulsar fleld.
According to F'roet and Pepper (1957) spotted slfalfa activities become
greatly reduced belov 47 degrees Panrenheit,

The initial recovery of the aphid here averaged 0.06 insects per
aet svesp based vm 100 net evesps. Aphid populations during the aext
30 dsys declined to 0.00 per ewsep excest for one collection whean 0.02
aphids were taken and then began to inorease on July 23. This figure
wae alec based on 100 net eweepe. A population duildeup to 4.10 aphids
per sveep cuntinued umtil 3eptember when this field was mowed. B8ee
figure 4. This mowing combined with lower temperasures resultsd ia a
continuous drop in the aphid population during the remainder of the
eesgon. Alfalfa growth througbout September ;nd October vas slight

and afforded very little protection for the aphid.
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Ususual elimatie eenditions prevailed ia the immediate ares of
Pield 3 during the 1967 growving scasean. Thie field reeceived comsideradly
ears molieture than did any of the other three etuly areae. The tepogrs’Ny
of this field wae rather flat and afforded ao spriag thaw rum-off. Thie
field was ia ex0elleat conditioa end produced sucsulent grovih ocage
teaperatures were suitadle. The ecomdition of this field wae asver
siraggly or woedy duriag the eatire groving eeason.

Aphids were firat oheerved ia this field oa Juse 18. Populatioa
fluetuaticne remaiasd shbout $he ssse until July 13 whea there wvae a
slight increase te 0.08 aphids per sveep. Far the mext 30 days, spbid
adundanss was twioe that of June, and then on Auguet 30, a very sharp
iseresse ococurrad raisiag the populatior to 1.01 per eveep. The apbid
pepulation coatinned %0 imorease %0 & high of 4.10 per avesp ea Septeader
6. Thie increace parslleled a actiosadle temperature iacresss. later,
as the tempersture degaa %o fell, the aphid population declimed. Thie
Soesnet ia ophide vas noted oa the 11th of Septembder, the same day
the alfelfa wae cul for she fourth time. Fopulatiome oomtinwed %o
drop until Septesder 14 when the tread reversed itscif. By September
88, the aphid pepulatioa vae mear the peskx it had remehed oa Septesder 6.
The remainder of the ecasom found the pepulation dviadling. See figare 8.

The oxeeptieonal eonditien of thie field produced a heavy stand of
alfalfa Guring Whe entire groving erasea. T?his prime groewth shows up
ia the tadaleted anslywis of the pepulation curve of the epotted &lfalfa
aphid ia figure 5. The population trend ia this field had a defiaite
pettera. Frior 1o the third cutting, \se pepalation fell off sod then

bogra %0 build up shortly after haying operatioss vere completed.
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Ridway betwveen osel of the cutiings, a peak vae reeched and irregularly
ldluilod: 1t eeomed peseille, that this sppereat popalation deeline
on Angust € might dave resul ted from the 1a2dility of the eolleetor
te maimtein hie net at the dase of the plants vhem eveeping. Whea
alfalfa ie tall eand 4o a heawy stand, seldom is a oollector sugseeeseful
ia pemetrating more than the upper 8 to 10 imchee of a 30 to 28 imed
plaat with the sveep ast. Celleoting 1aascte under these eoaditions
desreases the possidility of eollecting insects from ths dottoa two-
t2irds of the plaat. Deeance & large proportica of the spotted
elfalfa aphid populatioa is found cm the lowver porticae ef alfalfa, the
Al ler ammber of aphids oellected Juet Lsfore mcwiag ie umterstandedle.

The topography of Field 3 was similar to that of Pleld 1. They
were doth located ca leand that hae a gravelly subserface. 8oil of thie
Sype requires frequsat preeipitation to resain produetive. Like Field
1, Jield 3 weat iato the doresat stage ia 1956- vith lov subsoil
moisture. This field did receive two early spring and summer shovers
emounting to a total of about Shres laches which stimulated rapid
grovih in the first satting alfalfas.

The spotted alfalfa aphid was deteoted ia this field oa Jume
28, feur days after the seeond outting ef slfalfs. Sweepinge at
this time vere sversgiag 0.03 aphide per eweep. This average aphid
coubt prevailed ustil July 23, ead thea oa Angust 2, the aversge
suabder of aphids per svweep rose to 23.04, thea dropped off only %o
7ise agnia after Auguet 30. These flwotwstiions did aot parallel

any erident olimatie edange. See figure 6.
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As the susmer contimwed the plaats im this fleld began Blooming
whan they were only 6 to 8 imches bigh. These stumted plaasts were quite
woody and apparently undesirable to the saphid as evidsaced by this insects
decresse in population,

Eecologlesl observations in Pisld 4 vere almost at & minimum
becmuse uf the late appearance, July 12, of the spotted alfalfa aphid.
The only climatic factor that sesms to have a hemriang on the aphid
populaticn im this field was raias.

The alfalfs im thiwe fisld was cut for the first tlas oa June
14, During the next tvo days, one aad cme-half inches of raim fell
on the mowad hay, This hay remaised en the groumd, drying for tha
aext six days, mnd at the amme time it prevenied any appraciasbls
grovibh of khe undsrlying elfelfa., Approximately ten days after the
bay was cul, it was bucked wiih u tractor into saall stacks. This
operaticn regulred thres daya. The activity ofﬂ the fara eguipment
ia the hayfield and the fact that the mowed hay remained om the ground
80 long mAy have besn responsible for the delmyesd collecticm on the
aphid is this field,

Even though the mphid was firet found on July 12, the mexk
three coilecting dates revsaled negative resulis. The nsxt appearance
of the sphid wasn't until Auguet 2. The following 32 days found the
sphid pepulation increasing until it reached a peak of 1C.10 aphids
par eween omn Saptember &i. #ith the onsait of cooler weather, this
peak fell to 1.01 sphids par sweep and then rose agelm to 3,05 aphids
per sweep on Septembsr 23, The aphid populatien decremsec contimually

duriog the remainder of the seasom, SHee figure 7.
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Figure 7.e== Spotted alfalfe aphid populations, based
on 100 met gyeops, in Field 4 in southeastern South lakote
vith temperatures recorded at collecting time. 18067,
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Bearing Coge Investigations.—— Hearing cage studies of the gpodted
alfalfa ephbid indicats. that the sphid Le capadle of successful repro-
dection usder summer climatic conditions found im the Brookinge area.
However, the rate at vhich the apbid reproduces seems to bde affected
by the variations in field teaperstures. Other climatic factors may have
aleo affected the aphid's reproduction, dut odesrvations at the site
of the experimeatal cages failed to produce any other sigaificaat informa-
tion.

The aphid reproduces %y partheaogenesis amd givee bYirth to
living youag. The number of young produced by these caged femalee
varied from 15 to 76 individuals. These variations eeesed to parallel
tesperatere fluotuations.

Ia verm veathsr, vith maxisum temperatures detveea 85 and 96
degrese Pahrenheit, females prodesed a nmymph o'_ory ? %0 8 houre. See
tadles 1 and 2. Alsost 8O per cent of the nymphs produced in this Semper-
etwre range failed $o survive in the plastic cagee.

The rate of reproduction gradually decreased vith decliming
te=peratures. Detveen maximum temperatures of 76 to 85 degrees Fabren-
heit, youag aphids appesred at approximetely 11 hcour intervals, aad
betvesn saximumm temperetures of 66 and 76 degreee Pahrenheit, nymphe
appesred adout every 31 hours. Reference is made to tadlee 3, 4, 5, and
8. Jphid reproduotionm belov 65 degrees Pahrenheit vae very lov. See
tadles 7 and 8.



Table 1.~ Bpotted alfalfe aphid cage tests for
population potential, South Dakota State College Agron-
omy FParm, Brookings, South Dakota, July 8«21, 1957,

VARIETY TOTAL AVERAGE MORTALI?TY FER CRa?
e EOEULATION  PER DAY MORTALIZY
Ranger
Cage 1. 60.0 2.6 36 - 43.3
Osge 2. 67.0 2.9 31 48.2
Cage 3. 61.0 2.6 30 49.1
Cage 4. 68.0 3.0 30 4.1
Cage &. 63.0 a.7 28 h.e
Average 63.8 3.8 29 46.4
Buffalo
Cage 1. 69.0 3.5 34 57.6
Cage 2. 66.0 2.8 34 62.3
Cage 8. 7.0 3.1 36 50.7
Qage 4. 79.0 3.4 37 63.1
Cage 5. 69.0 3.0 B 45,3
Average 68.8 3.0 28 61.8




Table 2. Weather dates for spotted
alfalfa aphid cage tent area, South Dakota
State Oollege Agronomy ¥Parm, Brookings,
Bouth Dakota, July 1957.

-~

DATE EPERATURE FYRECIPITATION
— - MAKINON ~ RLHINUR
8. 83 3 0
9. 87 5 0

10. 90 60 0
11. -] 66 0]
12. 85 (.7 0
13. -] 63 C
1¢. B €0 o]
16. a8 64 ¢
16. 20 67 0
17. 99 7% 0
18. 100 69 0
19. 28 64 0
=0, 90 64 o
2l. 64 64 0
a2, 86 58 .38
3. &8 &7 0
A, 84 63 o
26. 83 63 0
26. ‘3B 54 0
an. 93 64 0
Ba. 89 70 0
29, 4§ 65 (¢}
30. - é2 0
a. 88 62 0

Aversge 89.7 62.1 —

E
F



Tadle 3.— Spotted alfalfa aphid cmjge tests for
population potsmtial, South Dakota State College Agrom-
omy Yarm, Brookings, Soutsh Dakota, Augast, 1967.

T T T T AL e . T SR e 0 ST PR AT A s 1 S TR R A NSRS A G T e

VARIETY $OTAL AVEEAGE MORTALITY FER CENT
POPULAZION  FER DAY DRPALIT)
Ranger
Cage 1. 7.0 8.5 34 4.5
Cage 2. 83.0 2.7 40 45.7
Cage 2. 86.0 3.8 43 48.8
Coge 4. 83.0 3.7 38 43.4
Cage 5. 7.0 3.6 A 4.1
Average 81.3 3.6 37 45.3
Buffalo
Cage 1. n.o 2.3 40 86.3
Cage 3. .0 3.4 38 61.3
Cage 2. 89.0 3.9 48 50.6
Cage 4. 96.0 3.1 47 48.9
Cage S. 77.0 2.5 38 48.3
Avereage 8l.4 2.3 41 51.3




Pable 4.— VWeather data for spotted
alfalfa aphid cage test area, SBouth Dakota
Etate Oollege igronomy Fars, Frookings,
SGouth Dekota, August, 1957.

Py ey g T e
DAY OF TENPERATURE PEBCIFITATION
NESK  WAKINUM MIKINUR
- W 98 L] ¢]
3. 96 68 o
3. B3 89 .03
4. 76 49 0
5. 80 40 0
é. 88 57 0
7. ) 66 0
‘l “ “’ .“
9. a2 63 .03
10. B8 Bl 0
11. 90 BE 0
13. 93 60 0
13. %0 67 i .28
14, 90 b 0
18. 88 83 (s}
16. 81 (] 0
17. 80 66 .13
18. 76 48 .08
18. 82 43 (o}
20. 78 67 .16
21, 82 56 .17
232. 80 68 0
23. 4 =] .58
24. 76 48 0
5. B4 B3 (4]
a6, 80 49 0
a7. 6o 80 (o]
a8. 61 () .04
29. 7 54 0
30. @8 .74 +11
3. ) 63 (o}
Average 82.4 66.4 - —
Sotal 1,90




Table 5.~ Bpotted alfalfa aphid cage tests for
population potential, Bouth Dakota State College Agron-
ony Farm, Brookings, South Dskota, Septembasr, 19867

A S X M TSR S R
YAR1ET T0TAL ____ AVERAGE NORTALITY PER ORNT
e POFULOSION. PIR DAX MOBRALITT .
Renger
Cage 1. 36.0 1.2 16 44.4
Cage 2. 30.0 1.0 13 43.3
Cage 3. 39.0 1.3 18 40.1
Cage 4. 33.0 1.1 14 42.4
Gage 5. 432.0 1.4 18 43.8
Average 26.0 1.2 15 43.8
Buffalo
Gage 1. 39.0 1.8 19 48.7
Cage 2, 28.0 1.8 18 560.0
Cage &. 39.0 1.3 17 43.6
Cage 4. 36.0 1.8 16 4.4
Gage 8. 43.0 1.4 19 45.2
Aversge 30.0 1.3 18 46.3




Table 6.~ Weather data for spotted
alfalfs ephid cage test erea, South Dakota
State College Agronomy Farm, Brookings,
Scuth Dakote, September, 1957.

whu
DAY OF TERFERATURE PRECIPITATION
MESK MAKIMUN MININUM
1 86 64 .18
3, 73 66 0
3. 71 58 0
. 72 48 0
5. 7 44 0
g. 78 39 0
7. 76 40 0
B. 78 46 0
9. 1 48 .38
10. 71 46 0
11. 76 40 0
12. 74 46 0
13, 66 32 0
14. 67 22 < o
16. 66 40 0
16. 66 40 c
17. 64 1 0
14. ()1 48 0
19. /] B3 .59
20. &8 28 0
#1. [} I8 A1
23, 1 40 .09
23. 64 o4 .07
24. ) 40 0
25. 74 35 0
26, 68 38 0
27. 65 9 0
28, 73 45 o
29. 80 47 0
30. 78 43 0
Average 7.5 i2.4 e
Zotel .38




Tadle 7.~ Hpotted alfalfas achid cige tetts for
population potential, South Dmkota State Collage Agron-
omy Ferm, Brookings, Eouth Dakota, Octoder 1-38, 19857.

T R L I . oy et T T S T e e R R T

VARIBTY TOTAL AVERAGE MORTALITY PER CENT
— POFULASIQN __PER DAY NORDALIT
Ranger
Cege 1. 88.0 1.0 12 43.8
Cege 3. 26.0 0.9 11 44.0
Cage &. 14.0 0.6 é P 42.98
Oage 4. 19.0 0.7 B - 43.1
Cage 5. 16.0 0.6 4 43.7
Average 20.0 0.7 8 43.0
Buffale
Cags 1. 30.0 1.1 14 46.6
Cage 2. 28.0 1.0 13 48.4
Gage 3, 11.0 0.4 8 45.4
Cage 4. 14.0 0.8 ] 42.8.
Cage 5. 18.0 0.7 ] 43.1
Average 0.0 0.7 9 4.6




Table 8,~—— VWeather data for spotted
alfalfa aphid cage test area, South Dakota
State College Agronory Fara, Brookiags,
South Daxota, Cctobdber 1=-26, 1987.

- — et i
DAY TIPERATURE 7EBOLPITATION
BATINGN WIEINUM

1 78 28 0
2. ” 43 0
3. ” a4 0
4. 73 a8 o
s, 76 47 0
6. 6? 50 .29
?. 63 3] .10
8. 59 Q 0
9. “ 38 0
10. “ a3 0
1. 81 58 0
u. “ “ - o
13. 69 47 K o
14. 58 4 0
18. 66 5 18
16. 67 a2 a1
19. 57 59 0
18. 68 P 0
19. 57 26 0
30. 68 30 0
81. 50 4 17
28, 63 “ 0
23, 81 5 .36
24. 40 8 0
28. 29 16 0
26. 28 28 0
37. 80 18 0
28. 3 26 . 0
Average 51.5 27.8 -
A3




POTATO LEAFHOPPER. — Potato leafhopper investigatione in the
wvidely separated areas of Brookings and the southera study areas
revealed popnlnq‘on patterns that were eurprisingly usifora. J¥vea
though this leafhopper appeared first im the southera couaties, its
activitiee in the Brookinge area ressmbled those of the other four
fields. The major difference betveen the Brookimgs populations aaéd
the othere vae the cccurrence of the various populetion peake. 2he
population peaks in the Brookinge area followed those of the other
areas by 2 to 6 days. Phie characteristic wvas no doudt due to the
insect's northern migratory hsbdvit.

Light Trap Investigationa. -~ Light trap studies of the potato
leafhopper on the Rast Dairy Farx proved sugceesful im determiniag the
relative abumdance of thie ineect detwveen the hours. of 7 Y.R. and
4 A.K. Thie study poiats out that this imseet had {. rather waifora
pattern of night-time egtivity, which usually degan sometime detween
8 and 9 ¥Y.M. The activitiea of this inaeot did a0t eeea to be
hindered by precipitation aand/or wvind velooitiee except for a fev
isolated instancea whea velooities reached 16 to 20 niles per hour
doring the collecting hours. For the most pars, the high winds
subsided prior to the colleotimg houre.

The populatioa eduldance patterns estadlished as a reslt of
these collestions were similar throughout the collecting periods.
The first imdication of the leafhopper'e attraction -to the 15 watt
Bl. 1light on the 1ight trap yae o2 June 19, eas day sfter the
leafRopper first appearance in the adjaceat grasing plots. BSee

table 9. This firet trapped lesfhopper vas taken hpiveen 9 and 10 P.X,
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0 nly one adult was found durimg this period. During the remaindar of
the night, seven mors adults were trapped, thres between 10 and 11 P.K.,
and four between 11 aad 12 P.N.

Leafhopper activity at the light trap began to increase on July
21. The result of the collscting on this svening was typical for ths
entire four months colleoting period. Major leafhopper activity was
congcentrated betwveen § and 12 I'.M. when a total of eight adults was
collected. Thers wers a few inmstancesz in which leafhoppers were
szllected prior to @ P.M., and after 12 # .M., but for the most part,
activities csased after 12 P.H. Reference is made to tadbles 10, 11,
13, and 13. Tadble 13 reveals that tha leafhopper activity was
fairly hesvy between the hours of 7 and 8 P.M. ZThis particular phase
of activity paralleled the cnset of shorter days atid She longer pericds
of dearkmisss that is common in South Dmkota during the fall and winter
ssasons.

Light trap cellections between July 32 and 29 wers interrupted
vhen the El. bult Burned out. The El. buld was tezmporasrily replaced
vith & common 16 watt Daylight Desk buld. This light appeared
to be less mttraotiva to the potato leafhopper ms is indicated by the

collecting results for this period on tadls 10.



Twdle 10.— Potato leafhopper hourly 1light trap ocollections on the grasiag plots of the

Soath Dakota State College Reed Dairy Fara, Brookiags, South Dekots, July, 1987.
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Table 11, Potato lmafhopper hourly light trap collectiomns on the

gresing plote of the South Dmkota State College Rast Dairy Ferm, Brookings,

Gouth Dekota, August, 1957.
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Pable 12.— Yotato leafhopper hourly light trap collections oa the grasing plots
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Table 13.—— Fotato leafhopper hourly

light trep collectiorns on the grasing plote
of the South Dakota State College Bast Dalry

Farm, Brookings, South Dakota, October 1l-11,

1967.
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Field Fopulatioa Iavestigations.— The appearsace and activity
of the potate leafhopper ia the southera study area showed remarkable sis-
1larities 1a Fields 1, 3, sad 4. The diecussion of these flelde will
Yo eoasidered together, vhile highlights of the individual fields will
%o pointed cut separately. Leafhopper activities in Field 2 followed a
@ifferent trend that nesessitates separate oameideratioa. ¥~otato
leafdopper coansds ia Plelds 1, 2, 3, and 4 wvere negative uatil Juae
14. The Jume 14 eollectioas prodaced the adult leafdopper froa all
study areas. The imitial recovery froa Fielde 1, 3, 3, and ¢ averaged
0.10 imsecte per eweap. Boe figures 8, 9, 10, and 11. Duriag the mext
14 days, the adult leafbepper population trends ia all four fields
©nidaally increased sad eaas 10 simultansous peaks eam Juas 20,
Leafhogper eclleotions from these fields oa this dafe averaged 0.33
adnlt leafhoppers per sweep. The mext colleotiag date, Jaly 3, revealed
parallel population decreases from 0.19 to 0.10 ia Field 1, 0.39 to 0.15
s 71eld 3, end 0.36 80 0.1¢ ia Fisld 4. The desrease in lealoppers
ia Fleld 3 was slighs, 0.17 %o 0.16.

he July 3 sellections were aleo Ghe firet $ime {n whioh She
potate leafhopper gymphe were oellected ia the stuldy aresa. Theae
eollegticone resovered aymphe from all four fislde and averrged 0.07
aympha per ewesp.

fhe adult populetione ia Field 1 coatinmed te desrease folloving
the Jaly 3 ocollestien end reashed a mev lew of 0.01 insests on July 9,
Ianediately felleviag She July 9 celleetiag date, uo’-«h popalatien
Yegan 1its build wp o the sessea's Dighest peaks. Thees peake flustuated

L~ I”

from the July 16 level of 1.19 te ke all $Sme bigh of 2.31 aduls inseste
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oR Auguet 3. The remaimder of the collecting seazon fousd ths adulte
dvindling to the 0,02 level on Octoder 14, LReference is made to figure
8.

8izultanecus sdult peaks also occurred in Fields 3 and 4. Adult
populations in Pleld 3 reose from the July 3 lewvel of 0.15 to 1.41 leef-
hoppers on July 33 at vbich time the slfalfa was cut for the third tise.
The next colleotiag date, August 3, showved a decided drop ia adult leaf-
hoppers. Thie reduction was attriduted to the hayisg operatioma. During
the resainder of the season, the leafhoppers gredually imsreassed to the
0.16 level on Septeader & and thsn fell to the 0.03 level on September
23. Thie level vas maintained for the remainder of the seaeon. ZThie
pertieunlar deorease paralleled colder weather as is shova in figure 9.

The adult population trends in Pleld 4 reached their pesk om
July 19, with 1.01 inseets per sweep deing the high. The alfslfa ia
this field was out for the second time on July 33, vhich aleo resulted
ia a population decrease to 0.10 on Angust 3. The next collecting
dste, Augus) 6, found an increase to 0.20 inmsects psr sveesp. This
figure gradually decrsased to the 0.05 level on Octoder 14. See
figere 10.

Activities in Field 2 varied only slightly from the other three
fields. The outstending Aifference batveea Field 2 and ths others wes
the leagth of time in which the adult pepulation rensined at e relatively
high lavel, See¢ figurs 11. The initial 2igh peak of 0.78 oscsarred oa
July 9, She same dsy the field was moved for the second time. PFolloving
Sthis mowing, the population fell to 0.21 _Laseots on July 13 asd thea

increaced to 1.04 on July 15. This peak was irregularly aaintained
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Figare 8.—-- Potato leafhopper populations, based oa
100 net sweeps im Field 1 im southesstern South Dekota with

Seumperetures recorded at collecting time.

1967,
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Figare 9.= Potato leafhopper populatiocns, based on
100 met sweeps, in Field 3 in southeastern South Dekota with
Seaperatures regorded at colleeting time. 1967,
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until Auguet 2 at which time there appeared a slight reduction in imsects.
This decline was gredual and might have resulted from the collector's
inability to obtain an accurate sample due to the unusually heavy stand
of alfalfa.

Another increase wae noted on August 13 and 20, with a peak being
reached on Septemder € when the count was 6.79 adult leafhoppers per
sveep. PFive daye later, the alfalfa was cut for the fourth time and
immediately following this cutting, cold weather eet ia. 4s the veather
became progreseively colder, the populatios fell from 0.14 imescte per
sveep on Septembder 23 to 0.04 adulte on Octoder 14.

Seasonal population trende for the potato leafhopper aymphs in
all four fielde increased amd decreased with the adult populations,
only at a more conservative level. Both the adultes aad nymphe vere
present in all fielde at a non-egonomio level throughout the season.
There was no indication of alfalfa yellowing due to le~fhopper
popalations. Frost occurring on October 25 terminated these studiee.

It is interesting to note the seguence of the sdult pcbato leafhop-
per population increases as they are represented im the June collections
of thie inseot in figures 8, 9, 10, and 11. The porulation variations,
as they are represented in these graphs, might well correspoad wvith
a phase of the migratory hadbits of this inseot. Zach year, the
potato leafbopper aigratee from its southern breeding grousds oa
the Gulf ooast into our section of the country. Imsect collectione
in the southern estudy area give indiocatione that the dulk of the
nigration into these areas reguired a z;v deys after the initial

appearance of the insect. <This particular tremd was apparently



indiocated by the gradual d®uild Up of the leafhopper in the June 14
through 28 collecting dates. Reference is sade to figuree 8, 9, 10 aad
11. %he initial appearance of the leafhopper iato the etudy area eould
very well be the early migrents. These collections were low. As the
migration inteasified, eo did the numbers of leafhoppers collected. ZThe
peak of the ajgration eould very well de represented by the June 28
pPeak in the ecllesctions.

Iamediately followiaZ the population peak on Jume 28, there vas
a distinct reduction in adulte and 2 simultenecus &ppearance of the
leafhopper ayaph for the firet time. It 1e bDelieved that the eudden
reduetion in the adult population vas due to the dyiag of the migratory
leafhoppers after they completed their regproduction phase of their life
cycle upon their arrival in the astudy areas. 7The egg laying hadits of
the aigratory leafhopper would acconnt for the appearance of the mpbs
at thie time, The second duild up phase of the adults aight de édue
to the shfuriag of the early nymphe. These peaks vere maintnined with
the coatiaued @development of the nymphe and began to fall off after
that generation had completed its 1life cycle. See figures 8, 9, 10,
and 11.

There is a possidility that the spotted alfalfa aphid and
potato leafhopper popualatione found in theee study areas were sosewhat
affected by a physicel conditiom present in all four fields, The eoil
snalysis of these fields revealed that there vas a deficiengy of
phosphorous in all four fields. See tadle 18. Fielde 1, 3, aad 4, were
claseified as bdeing very low in phoophoni. vhile Field 2 wae considered

ae being low. Aand ascording to Lyon (1950), sueh a defiolengy will



produce poor, spindly growth as well as make the plants more susoept-
ible to iaeeot attacks.

It should be noted that the high inseot populatione occurred efter
the first cutting and during & growing scasom having less than 2 normal
amownt of rainfall. It seeme possidble then, that alfalfa inm such a
condition might be more susceptidle to inseots such as the spotted alfalfa
aphid and the potato leafhopper.

Yotato leafhopper colleotions in the Brookings area followed a
pattern similar to those in the Yarkton area. There vas, hovever, a
such more gradual duild-up populations in the Brookings collesctions
as is imdicated in figure 12. These colleetions failed to produce
extrese highe or lowva ia the population tsends. The high in the adult
population which did cocur apparently resulted f» a the sormal naturing
of the nymphs. Such uaiformity ia the population curvee aay have
resulted froa the uniform height of the alfalfa. The height of this
particular field vas maintained between 6 and 12 inches by rotating the
dairy herd from plot to plot every few days. This éonohtut growth
enabled the collector to maintain his sveep net 2 to 3 iaches abdove
the ground for all collections. Thie condition elimimmted an important
variable in the sweeping sethods.

The leafhopper ves first noticed in. the grasing plots on July
18, four days after it was recovered in the esouthern study area. There
is a possidbility shat the leafhopper's migration to the grasisg plots
say have been hindered by the vest-northwest winds dlowing in the
Yankton area between June 14 and 16. v.:tiur observatioas in the

Yanxton area recorded 13 mile per hour winds bloving out of theaorth-
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west on Juas 14. These ground winda continaed 0 Ye umfavoradle for
the northward sigraticn of the leefhopper the follovisg day. Jume 16
viade ceme cut of the wvest 2t six mwiles per kcur. Glimatic eonditions
in the Youkton area chenged somewhat on June 16 emd 17 as wers southerly
vinds prevailed end blow ot 6 snd 12 miles par hour reareotively. If
the leafhoppers had desn crrried by the ground winds at eix milas per
homr, they would have bYeen tramsportied the 132 imtervening air miles
ia adout 19 bours. This would bring the first collection records
within one day <f coimeic¢iamg with the emloulatud firet arrival of the
leafhopper at the Brookings plote. It was alsu imSerssting te note
that there were 0.11 leafboppers per eveep teken iz tha firet
eollections in the Brookings eres as eompsired to the imitial recoveries
of 0.08 in Pield 1, 0.16 1a Pield 2, 0.06 im Yield 3 and 0.13 leef=
hoppert in Tield 4,

The 1aitial recovery of 0.11 imsests from the grasiag plote
showed n"oxtrmly uniform duild-up so 0.28 leafhoppers on July 3.
™is peak ecourred five days after simllsr pesks in the pcuthera
apeas. Aad, in accordnncs with figures B8, 9, 10, anéd 1}, the next
collecting dete in the gresing plets revealed a deeisive drop to
0.17 odulte. During the eamainder of the s<2asdn, the leafhopper
graduslly imeressed to the seasons high of 1.17 insects oa Aoguet 3
aad then tapered off to C.01 leafhoppers og CotoYer 14,

Lesfhopper pepulation curvee in the drookings aree showved 1itile
sesoolation wvith existing weather oondltlo::;l. Natural olimsatie comditioas
surrounding the grasing plote were utorrn.ptod eonewhot W the appli-

estioa of spriskler irrigaticn. Thie, and ths yresemce of the dairy basd



in the plote may 2120 have hed some affect om the population. Sush
combinatione of irrigation cnd grasing alse stinmulated continucus
sucenlent a2lfalfe growth, Artificisl conditions sach as these eould have
then pleyed an important rele in the preoduction of these population

curves on the Naet Dailry Farm.



SWOLARY AND COBOLUSIUMG

Bcological studies of the spotted alfalfa aphid, Zherigaphis
magulete (Buokton), and the potato lesfhopper, Empopsce fgbae (Harris),
unader South Dakota climatic conditions wvere successful im eatabdlishing
seagonal population curves of these two insects.

SPOTTED ALFALFA APRID.——= This aphid reached its peak abuadence
during the latter part of August and early September.

Light Trap lavestigetioas.---The aphid was not recovered at
the Bl. 1light of the light trap locsted at Brookings.

7ield Investigetions.— Field ecurveys vere conducted in five
specifio zreas to deteraine population curves if and wvhen the aphid
appeared in the study areas. The aphid was found only oace oa the
Zast Dairy Zara at Breookings. In the southeastern areas the initial
recovery of thie insect in Pields 1, 3, and 3, wvas during the secoad
and third weeks of June, while in Pield 4, it was July 12. Populatione
esemed to increase following temperature riees.

Reariag Cage 8tudies. --— The reproductive potential of the
spotted alfalfa aphid umder caged conditioas oca the alfalfa varieties
of Ranger and Buffalo also paralleled temperature variations. The
aversge number of aphids produoed per day varied from 0.7 to 3.0.
These studiee indioate that the Buffalo variety is more eueceptible
to aphid build-ups thenm is the Ranger varle?y.

POTATO LEAFRUPPER. amw POtato leafhopper aotivitiee duriag 1957
followed similsr patteras in the two wvidel) separated study areas.

Light Trap Iavestigations. -<— Leafhopper activity at the light
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trap betveem the hourm of 7 F.H. snd 4 A.H, wvas concentrated betwemn
9 F.H. and 13 F.K,

Pipld Investigatione. —— The potsto leafhopper population
surveys im all fields revealed that a umiform populsatiom curve occurred
in the southeastern and Hrookimgs study arsas. North snd morghwent
wiads occurring for a period of = fev days seemsd to hinder the northward
migration of this inmsect from southern South Dakotm to Brookings. In
1967, population pesks occurred the latbter part of July. Climatic

conditions ssemed to have little affect on the lsafhopper aativitise.
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Tabdle 14.— Opotted alfslfa aphid rearing osge records

ahoving daily populatioa increases for all cages om the alfalfa
State College igronomy Fara, Brookings, South Dakota, Jaly 8-

varieties of Ranger and Buffalo, located on the 8outh Dakota
31, 1967
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Tadble 18.— Bpotted alfalfa aphid rearing cage regords

shoviag 4e5ly population increases for all cages on the alfalfa

varieties of Ranger end Buffelo, located on the South Dakota

State ollege Agronomy Farm, Brookings,South Dakota, Augnst, 1957.
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Table 16,— Spotted alfalfe sphid rearing cage records

showing daily population incresses for all ceges on the alfalfs

- varieties of Ranger and Buffalo, located on the South Dakota

State College Agromomy Ferm, Brookings, South Dakota, September,

1967,
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Table 19.— Bpotted alfalfa aphid rearing cage records

shovwing daily populatioa inereases for all cages oa the alfalfa
varieties of Ranger aad Buffalo, loocated oz the Bouth Dakota
3tate College Agroaony Yarm, Brookings, South Dakota, Octoder 1-

368, 1967,
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Pable 19.—— Spotted slfalfs
aphid and ‘otato Leafhopper
population counts in Fields 1,
2, 3, and 4, in south eastera
South Dekota for October 21
and 28, 1957,

28

Field 1. 0.01 0
Field 2. 0.10 0
Field 3, 0.08 0
Field 4. 0.07 o

FOTATO LEAFHOPPER®

Field 1. 0.01 0
Pield 3, 0.08 0
Field 3. 0.0: 0
Q
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