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Biology and Control of 

the 


RHODESGRASS 
SCALE 

By HAR\""Y L. CHAPA and E. A. ""OOD, JR., cnlolllolo(Jisls, Enlo/llolo(JY Research 
Division, Ayricultura[ Research Service 1 

The L'IiodL'sgrnss scale (Antonitw, {Ira minis (~[nskcll)) \\"as first identi
fied in the UnitNL Statl's in 1942 by Harold ~'[orl'ison from specimens of 
rhodesgrnss (('Moris {lalj(£na Kunth) submitted by Kico Diaz, King 
Ranch agwnomist, Kingsyille, Tex. RILnge, lawn, and golf-course 
grasses in the gulf const area of Texas WCl'e damnged by the senl(', find 
information on its conlwL WfiS requested. Sincc thcre was littlr 
information 011 tIlc biology and contwl of this pest, a research pwgram 
was unclcl'takrn in 1949 to ubtain sueh dn,tn, in ('OOlwration with the 
'l'l'xns Agri('ulturn! Exprrirnent StiLlion. The results oblained at tltl' 
\Yl's~n('o Substation fmlll 1949 through 1\)51 nl'e des(:ribed in this 
hulktin. 

PREVIOUS STUDIES 

The rhoc\rsgmss sealr ,'"ns lirst desGribecl by ~[t.sk('ll (10) 2 ns 
8ph.(lerOcoc{,1l,~ [jI'aminig, sp. llO'"., fmlll speeinwns ('ol\pcted by Ko('\}('lp 
nt l-lol1g' Kong, China; ~Iashll (11) litter c\(>scribecl il as ('/wetocOCC1l8 
gmminig, sp. no\". Popenoe ancL Pal'l'olt (lS) first I'epolted tIl(' g{'n~ls 
AntoniTl(£ Signord in tile Cnited Statrs with st'w'ral Sl)('('i('s, including 
iL Ill'W spec'ies [Jl'CLminis Pat'L'ott. 'I'll(' homon.ymy of this I1HI11t' with 
fJramini.~ :\Inskell wus 1.'t'C:ognizecl by Coek('I'pll, and it '\·us clianged in 
tilt' Fel'l1ald Catalogut' of the Coccidn.e (190:~) lo parl'otti Co('kprp\1. 
'I'hp scnk ,nlS (ks('rilwd as Antlmina indiCCL (no\".) by GrN~n (7), n.nd 
his description wns mOJ'(1 delailed thful ~[askt'lI.'s. 

The first .ref'ord of this sen.ie from Hawaii Wl1S by Kolinsky (9) ns 
A.. boulc!ouae Pal'I'oU, and laler as A, indica Gr('('n. Timbel'lnkp (;20) 
d('SCl'ib{'d it pamsite, AIW[IUl'liR aniOllinae 'l'imh('da/(e, from A. indica 
Grt'l'll in Hn.\\-aii. D('seri; _i';IIS of the f{,lIlalc nnd Ilc,d.r hntelwd 
1n.1TI1,(' of tlte sen/(" with n plntt' showing tIl(' sPH'rnl slngl's, WPI.'P 
PlllJiished b:y Grerll (8, 1'. 5, ]JP, SfJ5-3fJa). The s('Hlr was 1'('POl't('(l on 
sugnl'cane in Hn,\\,nii by \-tln L.\\'aluwenbul'g (i1). Selllnidt (1fJ) 
found thn.t bet,S \\"el'e aLtl'nelNI to sen1e-illf('skd la\\-IlS in Hnwnii, 
wherc they fed 011 scn.le seerC'tions. Sugnr('ntlC' WHS reported as 11. host: 
by PcmberlOIl (12), but tile insect's t'l'onomie imporlnll('r 011 this 
host wns questionable. Xieolint' sulfntt' nncL good rnngl' lllitnl1gemenl 

1 The authors arc indehted to Harold :\iorri>'on, Elltomology H('i'enrch Didsion, 
for helpful suggestions, including i(!f'nlificatiOll of scale spl'cinwns. 

2 Italic numbers in parentheses refer to Literature Cited, p. 20. 
1 
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\\'ere recommended for ('ontrol of the scal(l in Queellsland, Austl'alia (1). 
Damage to gl.·atii>es by the scale in Texas and tll(' need for research 

on its control \\-OJ'(' emphasized by 'l'homas.3 l'vforrison4 summarized 
the infol'lluttion ayailable on the scale and suggested the need for 
I'esearch on this economicull:r important pes!-. Potes (14-) reported it 
to be of economic impOl'tance 011 range gmsses in Colomuia. Potts 
ILnd Hensel (15) stated that no pructical control measures were 
twailable in 'rexas, but biological contL'OI \ms being investigated. 

.A ([(lscription of til(' scale as A. {//'(Lminis (~[askell), along witll a list 
of host plants in Ha\\-aii, was published by Zimmel'llum (23, v. 5, l)jJ. 
154--157). Ohada (It al. (3) presented information on its known 
distribution and hosts and indicated the preferred hosts in the United 
States. RilH'rd (18) reported on the life histol'Y of .llna[mrus anlonillae 
Timberlake, a pamsite of the scale, and described stagrs in its life 
(·.ycle. \Yene and Riherd (2m tested tit€' efrcctin~ness of oil emulsion 
iii contL'Olling sC'ale lnlTae on la\\'n gmsses. 

Seyemi pal)('l'S on the l'hod(\sgmss scale lW,ye been published since 
1951. The taxollomy, synonymy, and habits of the scale \\'ere discllssed 
b~- Fen'is (.j, ~'. 1-1, pt. 2, pp. 289-294). Richardson (17) stn,ted 
that "parathion should controllarYae anclyoung scnles" and reported 
on tests \\-ith other ills{'ctieides. Parnsite establishment in Florida 
wns l'l'por·trc[ by QurstC'1 and Genung (16). Defin finel ~('hl!stcr (4) 
discussed senlC' pnmsilC' eSlnblishmenl in Texns. The first J'('port of the 
l'hoclesgrnss senle ill CnlifolTrin \\'US from El Cen It·0 , ImpC'l'ial Cou II ty
(2). 

CLASSIFICATION 

'rIll' rho<ipsgrnss scale belongs to t1H' 01'(/('1' Homoptem, family 
Ps(\udo('o('('idn(', gCllus AnioniJl(l. '.I'hc sYllonymy of Anlonilta 
gf'(wlini8 (.~[f1sk('lI), ns l'ecol'dC'd in the Fpl'I'isiitn s('nsl' from <:01'-
1'1'spondpncC' \\'ilb Hnrold ;"[01'rison, is itS follows: 

SphCUI'OCOCCllS [lramini,s )'fnsk('U 1897 

C/welococcIU; [Jramillis ),fnskoll 1897 

Kerm 11'118 f/!'(uninis ~ fnskoll 1899 

Anion/Ita indica Grepn 1908 


'.I'lil' Sl,-nOllymy of A. indica GI'('{,II \\'ith A. gl'(l/iUlllS (),[nsk{'1i) hilS 
1l('{'1) indicll[('(i b)- Zimm('l'm:ul (23, 1'. 5, jJp. Jij.~-Jij7) Hnd }'PI'I'is 
(5, 1'. 6, )It. 2, pp. 28.9-29.D. 

DISTRIBUTION 
Records of rlio(]psgl'Hss seull' dist I'ibll t iOIl ill'(' ilYH ilabl{' [1'O11l nIl six 

«'I'I'('s[rinl l'aulltLl J't'gions of tJ1l' \\'orl(/. Ho\\'c,-('r, (lip scnl(' O(,CUI'S 
primHril.\' in (Ii(· u'opicnl nile! subU'opicnl l'('gions, mainl,\' ill tlip arp:t 
bOIlIl<iP(/ apPl'oxim:l,lpl,\' b.\' tll{' :l2d pnrallPls. It lias 1)('('11 /'('('01'(/('([ 

from Al'ril'il, AlIsI ralia, Cnn ton Island (ph Ot' 11 ix gl'Ou p), C!'yloll, 
Colombia. Cubu, EI Sah-a<ior, FOI'mosu, GUill('llltdn, J[mmii, India, 

3 Thollla,.:, Ie. L. 1'('Af,[,; IXS"("/" AX'I'OXfX.\ (;l!A'flXIS (.\fM1Kgr.r.), IX./l·fUm·/\ 
TO l!II{)J)g":<lft;\;';S IX 'l'f~XM~. IO·lii. [Tpx. ,\g/". Expl. Htu. ullpul)li:,lu'd f"('f!o/"t,
D('('. 21,10·15,] 

• '\\orri"ou, H. ~\fl';_\f()ftAXlJl"f ox AX'f'OXIXA C:R.UffXf:l (\lASK.). 10.f(j. 
[L'.S. Hm. EfH. aBel Plant Qual', uflpll1)li;.;hcd n'IH)f't, ,Jail. R, 10-Hi.] 
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BIOLOGY AL'l"D CONTROL OF 'rHE RHODESGRASS SCALE 3 

Japan, Johnston, Kwajfilein (Marshalls), 1JadfLgfLscar, 1.fi1l·iana 
Islands, Mauritius, Mexico, Nicaragua, Palau, Philippine Islands, 
Puerto Rico, South China, Sumatm, United States, fLnd Venezuela. 

In the United States the numbers of infested counties by States 
thL'Ough 1951 were as follows: Alabama 1, Florida 21, Louisiana 25 
(parishes), Mississippi 3, and Texas 62. In addition, the fU'st scale 
infestfLtion in CfLlifornia WfLS found on St. ~\.ugustine gmss on October 
3, 1957. Infestations were fLlso recently recorded from .Al'izonfL and 
New :Mexico. There are reports of infestfLticns from Geot'gia fLnd 
:NlfLryIfLncl, but the source is uncel'tfLin. The sCfLIe pl'obfLbly has it.s 
widest distribution in the l'nited StfLtes. 

'rhere is no definite information on when or how the rhodesgrass 
scale was introduced into the l'nited States. G. F. F('lTis S believed 
that it was nfLtive to southefLstOl'n China, bused on his coccid-collecting 
experiences in China and because it wus first desct'ibed from there. 
He considered that possibl.\- it was introduced into Texus about 1925. 
However, from recent information ]"(>garcling scalc habits, dispersion, 
and distribution, it is beli(>ycd to hl1,\'(> bpen therp fot· mfLny years, but 
not collected or recognized. Attention wus foclised Oll it when it 
'''us found infesting the l'('cen tly introduced l'hodesgmss. 

HOST PLANTS 

Hosts of the l'hodesgrl1ss scnIe in the l'nitecl Htates are nwmb(>rs 
of the gmss fiLmil.,- Gnunineup, find 69 hosts ,,'ere recorded through 
1951. In ncldition, 1:3 hosts wet'e l'l'portcci from 8 f01'l'ign countries. 
Recorded hosts in the "Cnitecl Stutes nrc flS follows: 
Subfamih' Fe.;;tueoidea 

Tribl' Agrostic\ae 

Sporo/iOtll.~ asper (:\[ichx.) l\:unt-lL __ _ tall clrop~eed 

Sporo/)otus 1JOirelii (Rocm. & Schult.)


Hitchc ___ , _____________________ sl11l1tgrns;.; 

Sporobolus lex(wlIs \'m;cy, ______ , __ Texas dropseC'ti 


Tdbc Chloridl'lle 

Houle/ollCt cllrUpemiula (:\lichx.l TorL side-onls gramn 

BOllle/olla jilijormis (Follrn.l Grif

fiths____________________________ slender gmmu 

BOl/letoua hi-r,mla Lag _________ , ___ haiJ·y 1'ral11:1 

[3/1.('h[oe r/aL'iytoides (SutL) En1'l'11ll _ buffalogrn"", 

Chloris ciUaln nwart:L ____________ fringed chloris 
Chloris c!(clIliala Bisch ____________ hooded \\'iJldmillgTas:; 
Chloris (JrL!I(UW KlInth __________ " ___ rhodt'sgms:l 
CYllodon (/ac/y/on eL.l Pers______ . ____ bermlldagru;;s and coa;:;tnl ber

I11l1dagnl;<s 
Dacl!liocienil£111 (lc[fJlPliul/1 (L.l Benll'- crowfootgrnsfi 
14Jlell.'~ine indica (L.) C:,H~rt n ___ e" ~ ~ ~oo:-;p~rn:.;=-, 
Leplochloa filiformis (Lam., BC':llI \. __ _ red Rpr:lngll'top 
Trichloris 1)lnrijlora FOUl'lL ______ , __ fourflo\\'cr trichloriR 

Trib(' Fl'RtuCl'ae
,[nmrio dOl/ax L __________________ _ giant rpccl
/)al'l!1lis lIiolllcraicL L _______ . _ _ ___ _ Llrl~h:\l'(lgrn:;:; 
Rra(Jro,~lis Cllrl'llla (Hchrad.) );('('s __ _ \v(~epil1g l()\·egr:t~s 
Rraf/roslis Ichllwnniana X('('o;__ _ _ Lphma 1111 lo\'('gra:.;s 
E/'(Illro.~li.~ OJ:yi(7)is ('1'01'1'.) Torr _, __ _ r('d l()\'pgra;;'; 
R)'(/f/rosli.~ I'I'jllall8 (:\fielix.) SPl';< _ __ ('r('(~ping loypgra,;:, 
Rr(l{Jro.~li,~ lrichode,~ (Sutt_) \\'ood ___ _ 1<:Llld IO\'p1'ra,;,; 

" COI'I'po;polldl'IIC(, elated Dec. G, 19·19. 
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Subfamily Festucoidea-Continued 
Tribe Festueeae-Continued 

Festllea anmdinaeea Schreb _________ Alta tall fescue and Ky.-31 tall 
fe~cuc' 

Pappophornm. bicolor Foun!. ________ pink pappusgl"llss 
Tridens alilescens ("asey) \Yoot. &. 

StandL________________________ white tridens •1-ase!lochloa 1I/,1/11incrvosa (Vas e y)
Hitchc______ • _________ . ________ texasgrnss 

Tribe Hor-deae 
AaroP!lron smilhii Rydb ____________ western wheatg;rass 


Tribe Phalarideae 

Plwlaris 11lilerosa \"nr. slenop/era


(Hack.) Hitchc __________________ hardinggrass 

Tribe ZO\'sieae 


fiila"ria. /Jeiangeri (Stcud.) i\ash______ curly mesquite 
Subfnmily Panicoideae 

Tribe Andropogoncne
.tllldropogon cal/casiclis TrilL _ _ _ __ _ Caucasian bltl(~stem 

Andropogon /illoralis Xash __________ seaconst bluestc'I1l 

.tlnclropogon nodos1ls (\Yillem.) Nash __ angletongrnss 

11 ndropogon saecharoides Swnrtz _____ silver bluestem 

Andropogon sericeus R. Br. _________ silky bluestem 

ElllOnurl/S Iripsacoides Humb. & Bonpl.

[ex \Villd.l. _____________________ Pan American balsamscale 
SacelwJ"!lIn officinarwn L ____________ sugarcane 
Sorya.~lrllm nllians (L.) Nash________ indiangrass 
Soryhwn lwlepense (L.) pers ________ johnsongrass 
Soryhwll sudanense (Piper) Stapf____ suciangrass
Sorahllll't vulyare pers_______________ sorghulll 

Traehypoyon secltIldus (Presl) Scribn __ crinklcawn 


Tribe Panieeae 

Brachiaria cilialissill/a (BLckl.) Chnse_ fringed signalgrass 

Gellcltrlls p(wcijlorlls Bcnth _________ field sandbul" 

C'ellchnl.s seliyerus Roxb ____________ birdwoodgrt.lss 

Digitaria declbIllilens SlpnL _________ pangoiagrtlss 
 •Diuilariarun1/oni Hitchc ___________ dune fingergrass 

Diyilariu SUll(flLinalis (L.J Seop ______ erabcrrass 

Echinochloa c%l!1tIn (L.) Link ______ jungle-rice 

Bchinochloa crllsyalli (L.) Beuuy_____ barnyardgrass 

ErClllochloa ophillToides (,\Iunro)


Hack___________________________ centipedcgrass 

PaniCW11 anlidotaie Retz____________ blue panicgrass 

Panicnm jasciculalu1II. Swartz. ______ browntop panirgrn,::;;

PanicwII halliiVasey ______________ Hall's panicgm;;s 

Panic/tlll lIIa:u;m.wII Jacq ____________ guineagmss 

Panicltlll noclalwlI Hitchc. & Chase___ sarita panicgrnss

PaniculII purpllrascens RnddL ______ ptlmgrass

I"'anicltlll le:wnWIl BuckL ___________ Texas panicgrass 

PaniculII viraallt/Il L _______________ switchgmss 

PaspalulII dUalalulII Poir ___________ cialli:;grnss 

Pasp(IlulIt '1Ilouoslach!llLlII Vasey ______ gulfclune pnspnium 

Pas.]JalulII 1JlicalulwIII ,\.[jeilx_________ brownseed paspalulIl 

Pcnniselnlll ciliare (L.) Link ________ butfclgrass 

Nh!lllchel!JlrwIL rosenm (Xees) Stapf &Hubb __________________________ natnlgrnss 
Selnrhl sp _____________________ - __ bristlegrtlss 

Setaria (fcniculaln (Lam.) Beallv _____ knotrool bristlegrn;:;;

SflarieL IIlwToslw;!tlJa H. B. 1';: _______ plains bristlegrass 

Se/w'in t'I!Tlicillala, (L.) Beauv_______ bur bristlcgrtlss 

Slcnola.p/(ru,m seculldatluIL (Wnlt.)


l,;:untze________________________ St. "\lIglistine grnS::5 

Rhodesgmss, jolmsongmss, bermuclagrnss, and St. Auguslillf' grnss • 
ttn' prdl'rrcd hosts of economie importante. ~[ost of tlte othl'l" 
grnsses arc only occusionnJly unci lightly in [esled. 
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DAMAGE AND NATURE OF INJURY 


• 

l{plin,hl(' dI1mn,g"(' dn,llL 1'01' t Itp l'llOdl'sg'I'IlSS Stid(, lLl'f' Jlot lL"lliln,hlp 


h('(,llolISl' of t Itl' ('Io:'ll' I~' ill tNI'l'ln,t.t'd (' Il'l,(,ts of sen.ll' ill f('sln,(ioll, dl'ought, 

Iwd o"<'I"gm?il1g', 01' eloSl' mowing, uSliidly n,ll in o])(,l'lLLion n,t tIll' sn,lll(' 

Linw, \\'illg L{n,llch 1'('pol,tl'd u, loss of 100,000 H,(Tt'S of rhod('sgrllss 
pnsl \11'(' at t rilltll<'d to sen,l(, ill I'(':,;lll,[.ioll IH,t \\'('('11 1U45 and I. n·Hl. How 
IHU(,!t of t his loss \\'IIS dul' dil'p('tIr to scn,lt' iuf('s[ILLion is Jlot knOll'll, 
On'I'gl'lt?illg H,nd drought, eOllunc;n on 1'f\,Jlgt'In.llds of sOULlWl'1l 'l'('xns, 
e01l1 I'ibult, sig'llifieantl~' to loss('s n,ltI'ibu!.Nl to LIIl' I'hodl'sgl'nss sen,l(" 
Lo:';s('s 011 InwJls amI golf COUI'S(,S ILn' dil'('eLl,\' nssoein,1 ('(\ with elOSl' 
mo\\'ing Hnd In.l'k o[ \\,11,[('1', An l'stimll,ll'd 1:Ui08 seu.ll's ])('1' sqUil.l'(' 
ynrd \\'(,I'p Obsl'l'\'ed on \)('I'l1tudngl'llss gull' gl'pnns, but wil h <tail," Wn,lt',I'
illg lInd n,d('q un,tp I'l'l'til i:t,ittioll sn.tisfaelory growth wns mu,intn,ilwd, 

A SlIIT('~' to dd('I'min(' rltnd('sgl'Hss s('all' dllll1ng(' to l'll.ngl'lltllds iJl 
soutll('1'll '1'('xIIS WllS I11Hd!' in 1!){i I, T('11 locations i1t I'ltJldom \\'('1'(' 

st'Il't'lpd ill (,(tch o[ six eOUll tit'S, Fi \'(, I-sq lIItl'p-foOl lU'('IIS \\'('I't' ('x
llcmill('d at l'flch IO('iLlion 11( IPHst [iO 1'('('( [I'OIll tll(' pclgl' of til(' past UI.'t', 
Tilt' ('olllllil's illf('stl'd itlld tI\(, a\'pmg(' nUmbl'I:S of sen.lps ])('1' squII,I'(' 
fool \\'PI'(' ('!lIll('I'on G, \Villnl'," ;~, itl1(\ Ilidll.lgo I, TIll' inf('slu,liolls 
\\'('1'[' mostl," in irl'ign,lt'd pHsI un's, [\0 illfl'stH,I.ioJls \\'t'l'l' found in tIl<' 
Ilntin, tH'usll,\', dl'yhwd pnstuI:ps ill Kl'JH'dy, KIPlwl'g, Il.nd .\"pu('('s 
('ountit's, Tltt, iufl'sln,liolls obspl'\'('d w('n'lIot hl~n.vy ('Ilougll 10 ClllIS(' 
damagl', 

• 

Infl'sll'(\ plnnts HI't' \\'('l\k(',II('d hy till' I'PlllOYII,1 of plant jllie('s, Tht' 


S('ltlt'S 11.],(' n,t tocllpd lot hl' IIm;l h," t hpi I' mou I h Pltl'tS Lh I'oughou I lUost 

of llH'il' lift', ('X('ppt f(ll' n slIol'l ]H'l'iod dUl'ing (lit., fil'st instnl', l-.lldl'1' 

lH'n,'Y infpstuLion lIlt· pln,nts tU1'1I b1'0 \\,1 I 11.11(\ (\ip, 


DESCRIPTION OF STAGES IN LIFE CYCLE 

l~gg'S \\'('I'p OI1Sl'I'\'('(\ by diss('('ting adult f('llIltlp sl'n.l('s, 'I'ltl' !'ggs 
H,I'(' ('\'('ll.IlI eollll'('d, ohlong, n,nd II "l'I'Hgt' ·H)~ 11.\' I ~:{ minons, During 
[JIl' fn,11 ItJld willt('r tll(, a\'l'I'lIg!' llUllll)(,1' or l'ggs ])('1' f!'lIlltk is 1i'() 
and d.ul'lug (!It' spl'iJlg 11.11<1 Sllllll\ll'l'1 ;)0, 

Fil'st-instal' In,I'\'Il(' (/i~, 1 (/) an' l)]Jloll~-O\'n,l, ('I'('n.tn eolol'('d, wi I h 111(' 
nwdin,1\ n,l'(,u, lillgl'd \\,Ctll pUl'pl!', aJld' Ih!',V 1\,\'(' ndi\"(', 'I'la',\' llll"(' 
I h I'('t' pH,i r;-; or I('gs, six-sl'!~nll'lItl'd an t!'nl1lll', (,\\,o IOllg tlUldlt1 n PP('lId
IIg<'S, 1I,lId tong st ,rid Uk!' mou I h pal'ts, A "Pl.'lIgl' body 1ll('ltSUI'l'I\lt'Hts 
an' ~;Hl ]1\' :2:1;'; l1lil'l'OllS, 

Sl'('(llld~ 11,11(1 Ihil'd-instn.1' Inl'\'Il(' 11,1'(' sltclik!' ulld sllo\\' lilll(' 1'('Sl'III

blll,Il('(' to tll(' fil'st instill', TIll'" 1.)('(,Ollll' ~wssilt' Oil till' host, Il'gs aud 
lI.]lpl'lIdng('s IU'l' lost wilh !'11f' ni's! III 0 It , and n,IIli.'lIlIHP n,I'(' /'(,t!u('pd 10 
stubs, 'l'lll' hod,' is (,Jl(dmwd in ;I, rl'ltl'd \\,nx" Slt(', n,lId it j'('sl'lllhl('s 
[hILI of tll(, adult', ('x('('Pl 1'01' si?(', " 

Tltl' ad ult (fig, 1 b -r/J is also saelike, ApPl'ndllgc'" II,\'(' la('king, (,X('('1l1 
rOl'sllln,ll l\\'o-s<'gllll'lItpd antellllU!' IIl1d long slyl!'llikt' Illouth IHI,l'ls, 
'l'lH' body is bl'llndly ()\'u,1 lo sulwil'('ulnl', dn,l'k plIl'plish hl'own, H,lId 

• 
n,"t'rn~l'S ;~ 1)\, I, ..) nUll, 'I'lIl' ('('lodl'l'lll is snlootll IUld So 1'1 , \\'ill! thl' 
('j\,udH:I l':;II'('1ilily sl rUlIgI,\' (~hit ini?(,d, )'Iulit h plI.l'ls, liS iJI tIlt, S('('Olld 
n,nd [hiI'd illstlll', I'l'main illSl'I'!t'd ill Ill(' hosl [hl'oligiloll.l lifp, Tilt, 
body is l'JlcloH(ld ill il, [(,I[pd \\'IIX," SII(', whil'iI ttll'ns -,(,lIll\\, with ng'l', 
hut OIH'llings a[ till' IIlltl'l'iol' 1\1It! ]HIHtl'l'iO!' ('lids ('XPOH(' Il1l' lJlld,\', A 
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• 


;b. 

c 

•FlGl-RE l.--Larnd and nelult slal-(ps of lh(' rhod(';;I-(I'nss scnlp: a:, Lflr\'fl; band f, 
dor:~al and \'entral d('\\'s of nelnl! seale withollt waxy SHe con'rinl-(; ci, ndnlt 
with \I'axy saC' Co\'pl'inl-( showing mout.h parts (\'('ntral) flnd cXl1rctory tnbe 
(lel'lninal.), (Frorn Grpen (8),) 

,dlill', wnxy, tubula]' Hln,ll1l'lIt, which is ('xt]'t'tOl'Y in function, pt'O
tl'lld('s f],om lllp aJln.! ('l1(L, and tht' mou tli pn,l'ls l'xll'll(l from UIl' 
an lpriol' pnd of tltt' body, 

LIFE HISTORY AND HABITS 

Adult s(';d(,s ttl'(' pfl.l,thl'110f!(11IPt ie 1111d l'l'pl'odu('(1 oyo\'i\'iparollslYi 
l'("[lr.·odu('\,iolI contillUl'S in tlJI illdi\'iduft! for 11.ll ;1\'('l'ngl' of 50 dnys, 
~ [ail's ltn. n' 11('\'(1]' bppn Ob5PI'\'("<1 or l'(1 ported, 1\('\\-Jy born [nn'IH' 
]'('Ll1n.in Oil tJll' bod v of tIll' f('mnlp undl'1' Ih!., \\,tlXT SI1C for s('\-('ml 
lIOU],S, tlH'll l'1l1('I'g(,' from U1(' SHe, b(1 ('0 Ill(' \'(']'y f1.eti'Q', and L'un 0\'(']' 
til(' pln.n t. The lIol'mid mOn'l1H'll t is II j)Wfll'd, Iwd mtl.lly Gnll Ill' 
found 11.1 the lenJ tipi:i, 110\\'('\-('1', "sl'lUing dO\\'l1," 01' l'i:iln.blishnwJlt, 
OC(,lU'S on the ero\\')l 01' n.t the k)\\'(,J' noell's of l'r('d-gl'I]\\'il1~ p\n,nls or 
n.t Ul(' nodt,s of pl'os(I'a,('-~ro\\,jllg plants tfigs, ~ tl.lld :3), Bl"illg pos
i li n'ly til igmu(l'opic. tlH' In.l'\'lW wl'dg(' thl'l11splY('s h('I1(,II.( It 11 I('ur 
SIWn.tll fl.( It node, illS("l'l lllP moutl.l PHl'ts in till' plant. twd hpgin tl. 
sl'ssill' ('xisl('ll ('(I , As S0011 ns tllis ocetil'S, till' (,X(~I'('loI'Y tub(' Itnd • 
f{'lled Wtlxy Sll(' ('oH'ring ttt'P i:i(,(,J'<'ll'd, and thl' fil'st molt lakl's pllle(' 
within 10 dll,YS, 



.\!oIIIIJ!! !nk,'~ Illu"I' 111111('1' 11,,· r,·II ..d \\a\\ ~:\I" 1'11l'1"... ill!! 1111' "'I'nl" 
(\III"'I'qlll'IIII.\. it \\H'" Hill !J0,.,..,ild,> III 11\1"('1'\1' IIII' 1'1'1)(.('"... ni'I,·! 11,.· lil'''[ 

• 
ill"lnr. nllt! dn[n 1111 till' It'H!!tl, "i' till' "1'('(lIld Hlid third ill"lnl'''' (,,,"ld 
lIot II(' d"lilljll'l\ n"{'t·l'lail\l·d. 111l\\!'\!'r. II,\' ,li""I'I'lill!! til(' r"II,·d 

• 

fl Iff ',<., '>,l"if "':.-'!• jq!.'..! 'l'fftil';;-t! 1·\(·Ji'· •• ~ ~'L d!"lJ:1 I ,,1 ~ 

I. \ ", ". ,;. ;r 11 I 



" !i.lli'\lt \L InL!.!.!I\ :~:!l. I.,.,. [liP .. II[· .\('U,IL!II'j 
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IHondls, Hlld the otlll'1' gelw1'aLions dUl'ing LhL' spl'iJ 19', SUlluueJ', nnd 
fall H n'1'n.gp 2 mon ths PILch. 

• 
The 1'hodl'sgrnss scalf.' is primarily It lTO\\'n-iJl [pst ing' 81)('("i('s, but 

tllC'1'c is also colony L'slabIishul('Jl t nt notll's n wny [rom Uw ("1'OWll 
during thc summcl·. The deYC'lopmeJlL of JH'W ~coloni('s at nodt's 
nboye til(' (TOW11, cspecin,lly 011 e1'ect-g1'owing plnn ts, nPPCIlJ'S to Ill' 
dm' to OYl'1'c1'owdillg in the mOJ'e favo1'pd locations. TI1P an'J'nge 
pl'l'('C'Jllnge of sen,ks hl'low LilC' first noclp, 01' 011 thC' C1'OWll, Llu'oughouL 
the yl'lu" \\'ns 85.4. DUJ'ing tllC' winler 98.5 p('1'cen t W('J'C on thc 
crOWll, WhL'l'l'llS d lU'ing tllC' l"('mn.in(\C'1' o[ thl' .n'at· 81.6 percC'l1 t wC're 
on tIll' e1'own. During til(' \\Oinl('1', Ii \"ing sell.les \\"(>1"(' fOlUld only i1.1 
protl'('lr(\ pln('C's on thl' crOWll IW(\ roots. IJIUTltl' liwcl up lo .5 days 
and ltd ulls lo 6 \\'(,('ks wi thou t food. . 

SEASONAL HISTORY 

TIlt' rllodl'sgl':t8S sCII,ll' li \"('8 tIu'oughoul thl' Y('IIJ' iJI sou tlwm Tl'xus. 
Rcpro(\udion l'olltinu('s clUJ'ing thC' wlnte'r, but n,t il 1'('(lu(,l'd rlllp. 
Only n, fe\\' first-instill' 11l1'n1l' n1'C' fOllJ1d 011 the adult WHIpI.' tIl(' fl'ltl'cl 
wnxy SI1,(, , "'illl n rise of (:NnpC'rn.lll1'c in the spring, seilks 1)('('0111(' 

mo1'l' n.l.lllndnn l nncl populations incr(>[lsc mpidly un t il n, pl'n.k is 
1'l'Ilelted n.bout July 1. During July and August populntions dNTl'llS(, 
111n,1'kedly. 'Yillt eool('l' wL'ntlH'1' in Sl'plptn\)C'l' n.nd 0('(01>('1' populn.
t ions ngn,in in('1'C'nsp lo n.notll('r IWn.k n,bont 1\on'mbl'r ]. AfLt'l' tltn 1 
till',\" grn.<iunll,\" cl('('J'l'nsl' HS cool \\"(,I1,tll('l" sl'ls in, nlld tll(,Y l'l'1lll1in low 
until till' tt'rlllwrn.tUl'l' rise'S ngnin till' following spring. 

• DISPERSION 

:Motility in till' 1'llodl'sgrass ,wal(' is eonfilH'd to 11 few days during 
tlll' first hUTnl insta1'; tltl'J'l' tHC no WiJlgl'd forms. ~Jost of lIlL' <li:;
1)(,1'sion, thp1'doJ'(', is b1'ougll l aboul by menJ1S olh('1' tllan thl' n.('t i \'i ty 
of til!' scalp itself. Ln.bo1'i1,lor,\" l'XIWrin1l'llls sl10wpd lhill lIl(' Inl'nll' 
nn' canied by I"tir CllJT('nts. Glic-k (6) j'('po1'tNI fill(l.ing nUl11Y WiJlglt'RS 
insl'cls, inducting cocti(\s, ilS Iligh ns 5,000 .flIp! in till' n,ir, fwd IH' 
C'onelud('d tlml tl1l'Y eould ill' carripd gl'l'n t dislnJIC'l's by ni1' ('uITl'nls. 
TilL' ('onstnn t strong \\"iJlds blo\\-ing ou t of lite soulh il.l til(' guLf eonsl 
an'a of 'I'('xns I.nny nfl'pC"l sculc disp('1'sion, 

'1'1'l1.l1spor1n tion of iJprmuclngrnss nnd St. Auguslilll' grnss sod llnd 
of eu tlings from in fl'st('d to llon in f('stpcl il rl'!IS for pnst.llJ'p nJld Ifl\nl 
('slnhl isltn1l'nl is n factor ill sC'ldl' dispprsion. .\ fosl !-It. August tut' 
grnss In WJlS in 'I'!'xns nJ'l' ('slnblishl'd from sod gn)\\"l1 in (ltp in [L'stNI 
gulf COitsl nl'('il. LiYing sC'nh,s IIn\"(' bp(,Jl (:011('('(C'(\ froll,1 SliGh sod 
and from C'1I tLiJIgs Ihn.t \\'(,1"(' sll i PPl'd. 

Displ'1'siol1 npPlu'l'nlly is 11('('oll1plish('(1 by first-inslill' InlTlw "hilell
Jliking" OJI llnimn.ls. Adi\"(' lurnll' trnnsf('r from Ilosl pInnlH to 
1I11 imals in pnstul'l'S and tll('n dJ'op of!' to ('stnHish JlC'W ('olon ips in 
o[.\IPr Pitst un's, 

• 
T1'n,nspOl'llllioJl [n.('ilit ips, (,81)('('illlly l'H il wily ('nt t 1(' en rs nlld ('n tt II' 

trucks, S(,IT(' as I.lll'lU1S of dispPJ'sioJI. Bolh scalp-iJI [pst I'd Ii t (('I' nJ1(1 
IIJlimnls \\'i[.11 In,lTil.(' 011 tlll'lll nn' tr:lnSport.l'<I. In JI('\\'I,\" infl'stpd 
I1n'll.s infl'slntions \\'('1'(' im"urillbly fOllnd fil'st fdOJlg l'Ililrond rigltts
of-Wily nnd lllnin tl'itn'h'd highways. 
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EFFECTS OF CLIMATE ON THE SCALE 


'.l'PIlIPCI'lllul"(' is lhe most ill1pol'tallt climatiC' ftwlol' n.rJ'edillg scull' 
d(,\·plopmcllt. TCl1Ipem.lul'cs on'l' 1000 lLlld ullder :32° F, lut\'c ad ,'crsc 
dJ'('ds. 

High Teml)erature 

DUl'ing ,July, A"ugllst, Ilnd S('pIPlldJN ]050, populo.lions chopped 
fl'olll lUI u\'pragp of 2,0(i(j to 20 seait's pel' squn,l'(' foot of bCl'lIludagl'o.ss 
IUl'f, 0. I'cdu('tioll of 09 peI'('ellt. '1'11(, soil tl'lI1pl'mlul'e at 12 noon 1 
illeh l)('low lhl' S\II'[o.('(' al '~~esln;.'o, Tl'x" dUI'illg this pl'l"iod a,~el'ltgcd 
123.3° F., with a I"Ilnge of 90° lo 149°. Sill1ilal" l"l'adings taken n,t 
2 p.lII. nYC'l"Ilgcd 134.1° j wilh a ['unge of 102° io 155°, The o.Vl'I'o.gl' 
mnximull1 ail" tl'mpPI'atul"('s /'01' ,July, August, o.lld Sl'ptelllbcl' \\"l'l't' 
%,7°,97,8°, llnd 96.1°, l"('spl'di\"('ly. l./nhol"alol",Y sludi('s sho\\"('d thnt 
Il'lIl (H'l'al u I'('S IH'al' 100° 1'C'tlll'(\('d c\Pn,lopnll'n t of tbe s(,ltle alld thaL 
1O~0 1'01' 24 houl's \\"US fntnt. 

Low Temperature 

Cold (('III(H'rnlul'l's dUl'ing Oetol)('r, :\0 \'('lll 1)('1', nlld D(,C'l'llIbl'I'I\l;j() 
II Iso I"('du('pd seo.le POPUlll t iOlls. Frolll Oct 01>('1' I to D{'('(' III bpI' 14 
populntioll8 dl'oppl'd fl'olll n,1l H"('rngl' of 2,20:3 to 15S scalps Pl'[' sqUUI'l' 
foot of bNlI1udngro.ss lUl'f, n. redu(,tion of n:3 pt.'I'('pnt. A'"t'mge n,il' 
tC'lllpNnt\II'C'S for these 1ll0n(I,.s WPl'e (i5.5°, 5(i.00, and 50.3° If., 
I'('RIW('[ i \'('Iy. 

On .I)P('l'lII\)l'l' (i alld 7 l('lt1pel'u[ul'('s cll'opp(~d to :33° !I,nd 24°, I'('stlll
illg ill n senlp Inol'tlllil,Y or 40 IWI'('(,IIl. Aft('1' 0. wl'C'k of rl'('('xill~ 
I('IlIPC'I'H.tUI'C'S C'lIding 011 Fdll'1I1t1',Y :3, HI:,) ( , \\"il II n low of 1Ho on Ft'bl'u
ai'.\" 3, lIIol'tal i ty for till' period \\"t1<.; 01 PC'I'C('II t. 

111 In.borntol''y <'XPOSUI'(' [('sts 21:{° for 24 hOUI's waR fatal to n.1l slngps 
of till' s('n.1('. Exposul'l' to :)2° for 24 hours did not kill tlIp s('ul('s, 
bu t SU bsc'q\H'1I t l'ppl'oclucl iOIl was gl'('n.tly l'C'du('('(\. Bns('(1 011 fiphl 
nlld In,bol'nlory dntn fwd ObS('ITntiolls, till' optilllulII tl'l1Ipemtul'C' 
1'01' scall' d('\"('loPIIH'1I t is Iwl \\"(,(,11 8:jO alld \lOo. 

It is nppn 1'('11 t from I h('s(' <lnt n Ilin t il'lli IwrH t urI's lIen,I' 01' bC'low 
rl'l,t'zillg would limit seHlc' r\(·\'C'IOPIIIC'ld, Distl'iblliioll UIPn \\"o\lId b(' 
limiled to tl'opiml and subtl'opi('ul I'l'.giolls wll('I'(' Iplll(Jel'l1lul'l's drop 
to fl'('exillg for only short 1)(,l'io(\s. Th(' :j2d pamll('ls roughly ilh'ludl' 
t hl' nI'('ll al'olllld t he' wodd \\"h('I'(' slI('lI ('011<1 iI iOlls O('('lII', ullcI the gl'lH'ml 
scull' distribution is cOllfill('d to this an'H, 

l\ioisture 

:'.Ioist lIl'l' alJ'l'('ls til!' scnll's illtlin'dly tltl'OlI!.!;lI its 1'11'('('( 011 111(' 
Ilost plallts. TII(' sc'nlt,s tlll'in' lIlI<il'I' 1;loistul'(" ('lJll!litiolls tlmt pl'O
1110((' good plnllt growth, <,\'('11 wilh higll [PIII()('I'UtUI'('S. l'lldC'1' 
drought conditions lhl' ~5('al('s SOOIl kill lll(' plallts and tht'11 die [11(,111
sel \'(IS, 

• 


• 


• 
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CONTROL 


Cultural Control 


• DIUl1n~(' by Hw I'hodt's~rnss senle' is n.l1:c('\,('d by eoudit,ions that 
wpnkl'l1 till' planl, sueh as o'-CI'~I'n.llin~, drought, and low fpl,t.ilily, .It 
WIlS obsl'l,\,pd t1lll.L the eOlllhi.llatiou of hpl\.vy gl'U.llin~ H.nd s(,I1I(, in [l'stll
lion would kill rhodcsgl'llss, whercas the snme grnss equlLlly infl'stt'c1 
in 11, fenned area. a,nd not gnLlled was notmn.tl'I'ia.lly afl'e(' Led , l,ikewist', 
{'losely (~U t b(,l'llludagrnss golf gl'cens wcrc killed by s('nle inf('stn tiontl, 
bu L the same gl'llss s('vl'ml inC'li('s lall on Lhe bOl'del' of the green u,nd 
silllilady infested was not killed, Simil11r obsel'vntions were recorded 
i.n Queonsln.nd, Australin., and il'l'igation, [el'titillation, n.nd eon trolled 
gl'!Llling to r('store vigor were recommendcd (1), Cultuml con tl'ol 
Oil I'!l.Il{'hes in sou t.hel'll T(>XllS, (,X{'l'pt [01' eon t.l'Olled gmzing, is of 
liU.le valu(' because of adn'l'sl' ('lillllLle and oLltpl' fa('lol's, FI'pqul'nt 
iITign.tioll, fertililln.tion, and eontl'ollcd mowing (not shorter than 11'2 
to 2 ineh('s) nided gl'paLly in PI'l'\,pnting dltl1lugp to Inwns, 

Biological Control 

Thl' onl~T. I'('('ordl'd pal'llsi lp of till' I'hodes~mss seale is .I1nClrJ!Jl'!ls 
(mioninal', HO\\'t'HI', no infol'l1Iation was available on its t'fl'eetin'npss 
in eonLI'ol!ing lhp srn,il' in Hnwuii, 

• 
In Jnnunl'Y 1949 Hihl'l'd (18) undc'rlook biologi('ul eOlltl'ol.iIlY('stign

tions On lilt' seale al '" l'slaeo, 'l'l'X" in eoopl'I'at ion with the U,S, 
Dl'pul'Lnlt'nt of' Agl'iC'uit'lIl'l', None of lht' h,Yllll'nopLl'l'Otis pal'llsilps 
I'('n.l'l~d from olhl'1' s('aks 011 jOllllSOllgl'ltSS pn.I'Hsitill('(1 this senlt' , Oil 
.Mal'cir 7, 1940, he I'e('l'in~d a shipllll'lIt of .Il. antoni/Leu' from Hnwaii 
1'01' eolollillation studil's, Afll'l' repeaLed libel'Htiolls ill Yll.I'ious loctl
t ions, a few of tht'sl' pal'llsites W('I'l' l'eeoVl'l'ed in thl' il'l'igatl'c1 .Rio 
Gmndl' Valley arCH alollg lhe ball ks of il'rign tioll l'H.IIU.lS nlld In.kl's, 
110\\,('\-(11', undl'L' dry range ('olldilions, such us n.l the Killg HI,W('Ir, 
('01011 illul iOIl WHS UIISU('('l'ssl'ul. 

.Ill later work DNUI alld Selnlstt'I' (4.) Jillt'l'Illed t.his pn.rnsill' in ca~('s 
eonl'ing L'hodesgrnss lhat. was hl'l\.\'ily illl't'sLcd wilh lht' scale in n. 
dl'ough t area on llw King ]~n.Ile11. At lhl' salllt' tillll' 8C'\'('I'al parnsi It' 
li bl'I'rtl,ions w('I'e made 011 sim ilal'lv in I't'steel I'hodt'sgl'llSS ou lsidl' tht' 
eages. AftC'1' I'Ppt'n.tt,c1 lib(,l'ILl,ions"n low 1)('I'(,l'llliLg(: of pn.l'HsiLiziLt iOIl 
was l'e('ol'cieci fl'om llrl' {'agl'd loen,t.iolls, bu t no pa I'llsi tt'S were rl'('o\Yl'l'l't1 
from the Il,djoiniljg ulI('ngecl locutiolls 01' 1'1'0111 sC'\'l'rnl otlH'1' LoC'nJions 
on the l'nlH'l.!. Thl'Y also I'Ppol'Led pn,msi I.e l'c('oHl'ies from humid 
10l'uJiolls in lh(' 10wpI' Hio Grande Valky, Low n.'lalin' humidity was 
('onsidl'l'(~d an important lilllilillg flLl't.ol' ill pn.l'Usill' ('slablishIlU:llt 011 

c1I'y rn.lIg'dtLllds, 

• 
This pamsile WHS ('oliPl'lnd in Hn.wn.ii 1'l'01ll an lIl'PH. of high 1'll.inl'n.1I 

",iCh n. WILnll, unifol'llI IUlnual ('limn.tt', Tht' sout.h('1'Il T{lxUS 111'('11. is 
S(,111 iUl'id wi th long periods of dl'Ough t, !tllci ILIlllual Lt'Ill))(II'U.t.UI'(IS 
f1udunte TWill fl'N'llill~~ to a.l'ound 1100 F, The:';\' dilllllti(' (,{)llditions 
pl'olw.bly will pl'ldudl' Lhe l'8tn.blishlllt'llt of this pal'llsiLt' as n. 1lll'l1ns of 
Pl'It{'t i('ld ('on 11'01 ill 'l'l'XIlS. Under humid (:onclitions in ltI'ellS whol'(' 
this PfU'IlSitl' WIlS lilwl'lltNI it has beeome estn.blishl'<1 and has jll'o,-ided 
l'x('.l'llpll leon trol of lhe sealt', 

http:1'll.inl'n.1I
http:Hn.wn.ii
http:flLl't.ol
http:l'H.IIU.lS
http:Queonsln.nd
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Host Resistance 

Difl'ert'I)('('S in sllsl'l'plihilily of ~msses to dlodesgrass seull' ilifeMa
tions \\,(,1'(, L'(,(,o~lIiz('d cndy in thesc illYcsligaliolis. Studies wcrc 
Il1n<l(' on tll(' rcsislalH'e of sOll1e of the econoll1i('nll~T impol'lnnt mnge 
grnss('s (If southern Texns ill illl atlcrllpL to filld ]'esiatnllt vaL'ieties that 
('otdd bc rccommendcd to growers. 

During 1050 sc\'cmJ rangc gmsses werc pottcd and grown in the 
insectary, wiJerc they wcre manunl1y infcsted with scak larvae over a 
;~-mollth period. Rhodesgmss, johnsollgm,ss, and fringcd signalgrass 
heC'all1l' hcnxily infestcd, but King RnnC'h hlucstcm, nnglctongmss, and 
Difj,z bluestcm wel'e free of illfestation. 

EoI' subsequent mallual illfestation st1l(\ies large numbers of scale 
JaL'VUC wcre reqllired, und incubators for their production were dC\'ised . 
•Johnson~l'llss ('rowns hensily infested with scules were placed in 
{iO-P01l1HI lard ('ans, and the lids wcre scaled with paraffin. Thrce 
I-inch holes wcrc mude in till' side of each can, to whlch glass tubes 
\\ ('re fi tI cd for ('ollcclin~ tlie posi Ii vely phototropic larvae. There 
\\'('rl' approximately 5,000 in.ITtH' in 0.1 ceo when measurer! in a smnJ1 
~radllatcd (·ylilldel·. The ('slilllated ll1unbcrs of larvae used in infesting 
plnnls in subscql1cnt tests were based on volume measurcment. 

Seeds of 10 grasses were planlt.'d in duplieate 8-incll pots in the 
ins('dnl'Y 011 1lillTh G, H)51. \Yhen the grasses were about 10 inches 
hi~h, e:teh wns infested with lan'ae, and population counts were made 
Oil ,Julle 26. The unit of measlll:ement employed in this and all sub
s('qu('nt resistance tests was one culm plus a part of the plant that 
pulled n,wn.~- when the sample was lnkcli. Results of this test arc 
PI'C'S('11 tcd ill table 1. 

Scni(' populnt ions of consequ('I}('l' d(\\'cloPl'd ollLy Ott dlOclcsgrnss, 
hllfl'cl~mss, and guincagrass. Scale ilIfC'stalions wC're rccordcd fol' the 
first time on angLetongrass and Cam'asian bLuestcm. The defillite 
J'e3istallce of some of the grasscs, ('specially thc blu('slcIllS, wus 
ap PMC' n t. 

'l'ABLI>: L U(·:.;i8ifl1tt'C oj grassf's iii Iil(WU(L{ I'lw(le.~!jI'(lS.'i .~('(l(' irtf(!·~Ia.lif)1L 
inin/:ieclal'Y if8ts, 1Dol 

T'Jlal Average 
I 1I11111ber of ~\lJllblJr of !lumber of 

larvae infestatiolls seales 
per pot per pot developing 

per culm 

-------------------1------ ------1----
H.hod(·:,grass _______________ -- ___ - .. -' 20, (Jon :35 
ButTelgrllss __________________ - _____ I "i, UUO 

4 
:3 12 

G1I inCHp;rHs:,; __ ________ - _ - - .. - - - ~ l;i,OOO :3 4 
Angletongrass______________ ' , _ - , :W,OOO 4 .7 
Slender gmmll ___ ,_ _ _ _ _ _____ - - 15,O(j(J ;{ . () 
Callt'asi:tll blu('si('ln _______ _ 15. (lOO a .02 
DiazlJlu(';5lern ___ .. ' .. ___ ,.. - __ :20: 000 ,I 0 
Eing HlIlIl!h hll\f:~t('IIl __________ " ]G,2()[) 0.\ 0 
Afrknn bluestclII, _______________ " __ 15, UO(J :3 0 

1f),OOO ;j 0Ihlli;.;gwss_ - - - - ---- - ----- --- - - - - --I 

• 

• 

• 
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TABLE 2.-Resi.stance Of {/l'asses 10 natural rhor/I'8fj1"a.!oI8 scalr'inje.stalion 
1v/Len grOW'!L in 'l"(~l}licated plots 'under irrioaled and dry/a.lld conditioNs 

• 

at San Benito, 1l1ission, and Raymondvillf, '1'e)'., 1950-51 


AxC'r:tgp llull1ber of sealc:; pl'r 1:lllm :11 

,-"-
'~~~:'-I :\(issioll n:tYlllollddill' 

I !)iil) 1 105 ; I I~r I!)iil 1.!l50 I I!);) I , ' - II 
I

Irrigated:
Rhodesgrnss_ _ '_ • ________ _ !)ii 1:2 Iii 1:1 7 
Guinc:lgrtlSs•• __ ., • _•• " I .n :2 ., I a • G 
Bluc panicgr:lsS _ . ____ . _ .• __ 'I . :-; :2 · ,) . ·1 • I • :2 
Anglctollgr:u;s _ .... _ . - • ' . _ ' 0 () () () II () 

King Ran(!h bllll':;(l:1ll -'. 0 0 0 0 () () 

Dryland:
Rhodesgrnss_____ • __ . _ .. _ • 1:2 7 :2 II i·1 5 
Guir,cagrass ____ . _, , __ _ I I .n I· I 
Blue p:tnicgrass__ _ . .2 .ii · (}2 .:2 • I .ii 
Angletongr:lSs __ . _ ' __ () () 0 () II · (II 
Killg H:tllch hIIlP:;(PIll II 0 0 n () (J 

I 

• 
Scale populnt.ion ('ounl.s werC' mudC' in nalumlly infesled g-mss plols 

Illninlnined by the '1'('xus gxtension Set'\·ic(' !tnd tlH' CC'nlral Powe'r and 
Light Compn.ny at San Benito, ~[ission, and Hn.ymol1(l\-ill(', T(·x. 
Therc wet'C four !"('pli('alions, nnd the grasses were grown lInd('1' bolh 
ilTigllled and drylulld conditions. Infeslation <lntlt in these plOl<:i iU'(' 

pt'esented in Lllble 2. 
The henxiest infeslnlion occurred on rhodesgmss flnd guinengrnss, 

with n light infestation on bllle pnniegrnss, ~() s{'ales WCI'P found on 
King Rlln{'h bluestem, and the (Ull scale 1)('1' ('111m 011 angl('long-rnss 
wns oflittle consequen('('. Thl'l'(, wns no signifiennl dirren'nec \wLwccn 
thc infestlltiollS under il'l'ig-alcd and dl'ylnnd conditions. 

Obsenrntions on l1fi.lural s('ale infcstlltions wel'(, madc in 43 other 
gmss plots grown undt'" itTig:Ll<>d and dryll1nd ('onditions al 8Ml 
Benito, llnd 17 Wl're infesled. Only Alln lall fescue, \)et'lI1udngrnss, 
llnd switchgrass hnd possible damaging populations, but th(T \\'('1'(' 

light ns compnrcd with those de\'cloping on l'llOdesgmss. 
Scale infestation counts werc mndc on severnl gmsses gro\\rn in till' 

field on ra~l('hl's in southern Tpxns. All the grnss('s ex('ppt those H ( 

Kingsville wcre ilTigated. Infeslnlion cltLla nr'(' presented in tnblC' 3. 
Rhodesgrass hlld the hensiest infeslntion; the other seven grnss('s 

were pmctically free of infestation. Onc scale was found on Ilngl(·
tongrass wherc it was growing closc to hellvily infested rhodesgrnss. 
The two irrigated fields at B,'ownsyille were planted in 1937 and 1938, 
llnd although henyily grazed fot: 13 years, they remained in exc('llen t 
condition. There wns no scale inf('station in thell1, whNens johnson
gmss nnd beL"tlluclagmss in pnstul'('s nnd l'Oildsidc's bon\c'ring Ul(' lipIds 
WNe hellyily inr('sled. 

Rhodesgmss nlwnys hnd the' he:wiest inr('station ntllong 1Il(' gl'i\ssC's 
observed und('1: bolh Il1flnttlll and llnllll'itl inf('sltllion, wh('l'ens sP,'ernl 

http:Compn.ny
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'rABLE 3,-Roristallce oj !lra,9SM to natural rhode8{jl'(t88 .scale i'/~fe8tation 
'when fjl'oW'n in the field at seL'erallocat.ions in southern Texas, 1950-51 

Avernge 1I1llubcr 
of 'lcal(,,> per 

Ornss I,oenUUll culm • 
1950 --1'IHiil 

:\rercedes________________ _ 5 J~{
Hhod(,sgrass _________________ . J)OIllUL ______ .. ________ _ I (){ Combes ________________ _ 7
Fourfiower trichloris, _________ Combcs _________________ _ , f)·1

" , {"Icrccdcs______________ _ , I ()
D II III.'1 __________ . ___ . __ _a li"gl':1S.~ - - - - - - - - - • - - - - - - - - 1)0 1 U (l
Hardinggnlss __________ ~ _____ Sail Bcllilo ___________ ._ () II 

:\lcrCCdCS ., _________ , _, () oHrowllsvillp _____________ ,_ o ()
,\llglnlongl'nSS ________________ CombCii ______ .' _____ . __ _ o oSail Bcnito _______ • ______ _ { o oKings\'illc _______________ _ (J
Diaz bluestenL ______________ Kingsville. _______ • ____ .. I ()
1\:illg Ranch blllcstem______________do________________ • _.! o 
COllstal berm llc1agrass_ --.---- Mcreedes ___ ... --_ .• - _ -- I (J 

oth('l' grasses, pUl,ticulurly the blucst.oms, werc only ligh tly infcsle'(l 01' 
not infcsted, Infestation wus nOVCl' found on King Runch, African, 
01' Diaz bluestems, und they were considered immune, Thcl'efol'e, 
ranchers und furmcrs using uny of tho range grasscs, except l'hodos- • 
grass, bemnldugmss, johnsongrass, and St, AUb'1.1stine gmss, would 
escupe damage from the scale, In sou thorn Texus, rhodesgmss is the' 
only one of these four grasses that is p11\n ted und only on a slllall 
HereagC', l\fost of the othel' seeded gl'UssC's nn' hlllC'Stf'I11S, whieh 111'(' 
I'f'latively freC' of stall' infC'stalion, Bel'llludngl'llss nnd johnsongmss 
Of'ellt' nntumlly on I'ang{'s, and SI" Augustinc gmss is used Illninly fOl' 
Il1wns, On lhe bnsis of these datu, til{' usC' of n'sislnnt 01' tolC'l'lIllt 
vnl'ieties on rangclnnc\s is 1'('('ommC'IHk(\ in til(' fU'PIl. inff'stNI by th!' 
I'hodesgmss seid(" 

Control With Insecticides 

Thc lilC'rnt.lIl'C' (wiol' to these studies conlnincd little informntion on 
the conlrol of thC' I'llOdC'sgmss scnle with insecticides, In Quc<'ns
land, AlIstmliu, nicoline·sonp solulion was l'ceomrnended, but no dnla 
w(,l'e pl'C'scnted 011 its ('()'ectivclh'SS (1), Wenc and Riilcrd (22) 
killed first-instul' lnl'vnc with a l,n-percent oil C'll1ulsion III tltr ratc of 
150 gallons per acre, but its cffect.ivrn('ss WflS lost in .;{ dIlYS, and tlt(' 
ad ult scales were not killed, 

The following statement appeal'NI in the Que('nslnnd [Auslmlia1 
Agriculluml.Journai (1): "In virw of the protective covC'l'ing ftnd sh('l
lI'red position, eontrol of this inspet is diflieult ftnd is nOl'llwlI.v 11('('('s
sllr,Y only whell growing conditions arc poor, Owill~ to L1w witit' 
disjll'ibution of the sPccil<'s, ,(>l'fl(,liCftti(;)IJ ll1u~l h: consi,dC'I'('(1 irnpol,,;;ifhl<,,'" .; 

,L WflS npPlll'C'nl elll'.v III tlC'S(' IIlVl'stlgn,lIOl1s l JIILeolltl'o 0 t)(1 

senle wilh ills('('li('id('s wOllld he difli!'II'!, Tht' Illllin iJlf('s!luioll is 
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located on the crown of the host, where th~ scales are hard to reach 
with insecticides; \mi('ss the adult.s are killed there, reinfcslation takes 

• 
place readily. All stages but the first; larval instal' arc wdl pw
tected. The larval and adult bodies are cove.red with wax, and tht' 
adult is s\lrroundt,d hy a waxy sac. D\lI'ing the entire life cyc\<.'. 
except for a few days in the first larval insta!", the scale is attached to 
the host hy its mouth pnrts. It was indicated that cOlwentional 
spmys for contwlling other scale insects would be of little ,'nlut'. 
Therefore, ('xploratOlT tests with inseeticides were n('(:essary befme 
intensive t('sts could be made. ~lost of the inseeti(;ides used were 
first scrc('l1('d ill the laboraton'. 

Prcliminnrv translocation find toxjeity studies wprp conduded in 
the laborat01:.r and inseclnry with syst(;mic insccticides nnd infested 
plnnts growing in nutrient solution or soil. 

• 

In endy studies with schrndl1n it wns appnl'pnt that trnnslocaLion 
was taking place, because aphids, Rhopalo.siphum 'lncticiis (Fitch), wen' 
dead in 1S hours on plnnts growing in O.l-percent solution. Also. 
scnlcs did not become established on plant.s growing in this solution 
for- SCVP['ill da)'s whcn inf('sl{'d with scal(' lill'vn('. 1.10\\"c,'('1', thc['C' wns 
littl(' supcdlcinl chang{' in til(' nppenmncc of scales on trented nnd 
untl'{'nl('d plnnts. FnclC'I' mieros('opic ('xnminntion scnks on t['C'nt('d 
plnnts W('l'e found to bc d('nd. Consequ('ntl,\", IlftC'[' examining ala,'g\' 
numbcr o[ scnl('s [rom tl'Nlt('d nncl untreated plllnts, critcria WPI'(' 

('stnblished for llS(' in dPl('['mining scnlC' lllortnlit,Y in subs('qu('nl 
ins('('lieicil' tests us follows: (1) If the scnl(' bod.\' wns shrinied, <ll'i<'(\, 
and dnl'k(,l1('d when the W!lX." snc W!lS 1'C'1110H'd, it WHS d('nd, (2) U 
th(' scnle had n nO['lllnl li,-ing npIWIlI.·Hnc(' nnd Het iv(' lnl'Yile \\'('l'(' 

pI'Ps('nt, it wns nliyC'. (3) If hOIH'yd('w wns prodUCNI wh('n th(' scnlp 
wns tens('(l with it Il('C'dle, (,V(,11 though 1I1I'vnl' WC'['P not pl'{'5('nt, il \Vn;:; 
nlivC'. (4) In the nbscnc(' of lan-HI' !lnt! hOII('Y(\('W, nOI'mnl-app('fll'ing 
sCHl{'s W('L'e punctlllwl with n,I1('('(lIl'. If the body contel1t wns viscid, 
tIl(' scnil:' was dNld; if it WHS fluid, il WHS nliH'. 

In S)'stC11I1C ins('cticidl' lrillls\ocntion studies sCHI('-infeslNl plant::; 
wcrc grown in nulrit'nt solulion containing vnl'ious eonct'nirntions of 
inseetici<iI:'s. Sen.\(> mOl,tnlity counts W('1'(' lntHI(' 80 dBY;:; aft('I' tn'nt
ment. Among the sl'Yl'rnl" ins('etiei(\('s l('slNl, d('nwlon. s('\mHhln. 
nnd OeHI',\' E-20/S6 gnxC' th(' 1)('sl con tl'ol, i\,nd rc'sid unl loxi('i ty to the' 
sca\('s gelH'I'i\Uy WHS good. TIJ{' dn.in. nl'(, lH'l'sl'ni('d in tn,hl(1 4. 

In addition to tilcsl' tt'sls, pflmlhion u,t 0,2-, 0,1-, tll1d O.OI-IWtc('nt 
conccntrations in llutriPllt solution WHS t('sted for svstemic neLion nllll 
senl£' control. Control ilfter 30 days wus 76, 2], and SG perC('llt, 1.'('

speeLi\'ply. How{'vcr. it wus nppnrcnt thn,l mOl'tnlil.\- wns dUll to 
fumi~fition rnthcl' thnn s,ystcmic nelion, because' only SC'itiPS and 
nphids on till' low('l' pltl't of the plant \\'(,1'(' killcd. \\'1\('11 insec·tieidn:; 
with tnt(' syslpmic nelion wer(' llsNI, scnll's and nphids it(: the top ('I' 
gl'o\\"in~ Lip of the pll1nt wrl'(, killl'd first, 1>f.'eILUS(' of 1ll01'(' l'n.pid tl'tlns
loeatioll to thrsc pn.l'ts. Parathion in 1l1lll'il'lIt solulion ('nJI8('(\ S('\"('I'(' 

ph),toloxit-ity, nnl! thc're \\"n;; liltIP I'l'sidunl toxieil)'. [n fiC'ld tpsts 
pnl'nthioll spI'H,y('d on inf('stNl plnnts killr(\ s('lth- InlTnr bllt not titP 
IHllllls. Riehal'<ison (1'1') tl'pOI'ted b('in~ Ilhll' lo kill scnll' liuTIH' nnd 
llcwly cstnblishccl s('nks on St. Augllslinc grnss i:twns with WPl'kl,\" 
npplications of pnmlhion dust or spm,v, IHlt itl' gil\'(' 110 daUI. Oil 
mortnlity of ndulls inf('Sling ('rOWIIS o[ thl' pifUl\S, Becfluse o[ til('S(' 

5;!GOOG'- -Goa 
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TABLE 4.-Control oj the 1'/wdesgrass scale on paragrai'JS with systemic 
insecticides in nutrient solution and their residual toxicity in laboratory 
tests 

___I_lls_C_c_ti_c_id_C_t_lll_d_CO_l_lC_C_Il_tr_:t_ti_o_1l_(_p_cr_'C_C_Il_~ .• C_O_Il_tr_.O_I_it_i_i__R_CS_i_d_111_11____i'_ __ :30 clitys toxicity _ 

Dcmcton: Percent0.1 ______________________________________ _ I 
100 Good. 

O.O~__ . _ 
100 Do.0.02______________________________________ _ 
100 Do. 
100 Do.

0.01:3 _____________________________________ _ 

SchrHd:~Il:O.ltiO_____________________________________ _ 
100 Do.0.1_______________________________________ _ 
100 Do.0.01_____________________________________ _ 
100 Do.0.001 _________________________________ _ 

62 Fair.0.0001 ____________________________________ _ 
49 Poor. 

GCHn- E-20/86: 10.1_______________________________________ _ 
0.01 ________________________________ •. __ _ 100 IGOO.c1.

42 Poor. 
0, XOllC.g:ggbi=~ ::-=~:=:=:::-::==:====:=:::::-:::=I o I Do. 

i 

1 O,O-Dicthyl Sc-2-(cthylthiolcthyl phosphoroselcn:ttc. 

findings, parathion was not considcrcd pruetical for controlling the 
scale on mngelands. 

FUl'ther tests with these and other insecticides as soil drenches wcre 
carricd on in the inse(~tary. Infested l'hoclesgrass, johnsongmss, and • 
parugrass were grown in l-foot-squarc fiats. 'rhe insecticides in 
yarious concentrations in water were applied at 500 and 1,000 cc. pel' 
flat when the soil was mther dry, and scale mortality was determined 
30 days after tl'eatmcnt. Demeton gave the best eontrol and showed 
good residual toxicity to the scales. These di1ta are presented in 
tabl(' 5. 

From tables 4 und 5 it is apparent that demeton and sehrudil,l\ 
oft'N'Nl the best possibility for controlling the rhodesgmss scale in 
th(' fi('ld. 

T('sts were conduded in the laboratol'Y with wirit(' oil 95, Soltl'ol 
140, and Soltrol 140-DD'f for efreetiven'l'ss in ('ontl'Oliing the ndult 
seales on heayily in{('sted jobnSOl~~I'USS Cl'Owns. The oils \\'('1'(' sprayed 
at the rate of 2.3 cc. pel' ('t"own nnd were suHkient to produce runoff. 
Data on the results al'(, pl'('sented ill labl(' 6. 

Both white oil 95 il.nd Soltl'ol 140 in 50-percent concpntmtions wel'p 
dre('th-e in controlling adult senh's, but lower eone('ntralions had no 
('{re('t. '}'he addition of 5-p(,I'('('nt DDT to 25-J)('I.'(:('nt Soltl'ol ]40 
oil resulted in fnir ('onll'Ol n,t 10\\- ('oll('entl'iltioIlS. In these' tests Illl 
scales were ('~l)Os('(1 and ('unof!' il.ppliculions w('('e ('x(·('ssi\-('. In the 
fidel most of the s('ait's would be prot('(:ted on til(' ('l'Own. Becaus(' of 
th(' hCilx:y ('xc('ssiYe applienlions n('('('ssaIT to efrC'ct ('ontrol nnd the 
high ('ost, the usc of oils for s('al(' ('ontrol WHS ('onsidel'Nl impmclienl. • 

LaboratolY and ins('('tlll'Y u'sts showNI thnt systemiC' ins(·ctieid('s . 
ofrcn·d the "bt'sl possibilit'y fol' controlling the" I'hod('sgl'nss scalf'. 
Inf('st('<1 johnsongmss sprayed with i\. 1'l1l10fr applielltion of O.l-peJ:('('nt 
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selU.'UdtlIl resullNl in 9-IWI'(,(,lIt contl'ol, bec[LlIse till' sprn;y did lIot 
l'cneh the selll of tllf' infcsbltion on the el'Own, ('onseqlH'lltly, most 

• 
or the Hplcl t('sls W('t'P witll s('hrndull nnd d(,!ll('ton ns soil cll'em:iles, 

PL'l'limiIHu'y l'Xpel'ill1('n(s wi til Ynl'ious cOlleentmtions of inse('liei(\es 
showed that at lenst on('-hnll' giLlloLl of liquid pel' squnre YilL'd (551~ 
gallons pl'1' 1,000 squuL'e t\,!'t 01.' 2,400 gnllons pet' nel'c) WIld n('('('ssIU',V 
to l!lke the tOXiCiLllt to tllr 1'00t zon(', nnd thn,t most erl:c'c:tiyC control 
WHS obtnin('d wh('n til(' plants W('I'P ill n, \'igol'oUS growing conditioll; 
litt!(' lrn,nslo('n,tioll took pinel' ",11('11 plants \\,PI.'(' clOI'l1HlIlt. :'lost of 
till' fil'ld lests \\'l'1'e cOllducted with this rat(' of Itpplit'ittion nnd stnge 
of plant growth, 

D('metoll, sehnHllln, sodium srll'nutC', alld sodium fluol'oncptittp 
\\'l'l'(' the sYstemic ills('('li('i<ies tesled ns dl'l'lwilf's for ~';('al(' ('olltl'ol in 
hl'ityily infested Ul'l'llllHlngl'Hss turf. .Rc'suits o[ tl1('Sl' t('sts llr(' gin'lI 
in tltble 7. 

A 25-pcr('cnt ([emelon \\-rUiLbl(' pO\nlc'l· dist.l'ibulNl ('\'('nly on'r the 
llll'f itnd thcn wHshpd in \\-itlt onl'-hnlr gfLlloll of \\-(ttl'!· pl'I' sqUiu'e yard 
gn.n' good ('olllrol or till' senlp nnd hnd px('l'llent I'('siduul toxi('iL,\T. 
Both demcton 1L1l£! s('hl'Hdflll !'ll1ulsions nlso gn\'" good ('ontrol. I1llll n.t 
highpl' dosilgl'S l·l'si£iufliloxi('it ,- WilS good. 0;1 th!" Iw,si::; or In,bol'fllO'T,.. . ~ 	 0... • ' 

'L\.lILI;; 5.-nmtl'ol (~f the 1'/(0([(,8(/1'([88 8C(ll(~ on /'(U'iOUR {lI'asses w·ith 
systemic in,w·cticides (lJiplied (1,8 soil rll·f/tC!tC·8 and their I'lsidllal 
to.rlcil!! ill ill.wetat]! t('sis 

• COlleell- COlIlL"ol Be:;iclllal 
Host III~l'l'lil'icl(' tL"alioll arlPI" ao toxicity 

clay;; 
~ ~-. "_...-...._- -"' 

/-'acclIl Pl'rcl'lIiI { o. 1 no Good. 
Rhodcsgl":l:;,, _____ --I I)PIIlPloll · III ,0 1)0. 

.DOI .'iOIll'.() 

I no !POOl'. 
Cytl 11:1111 id . 01 I ::\IlIH' • 

:lSSii.1 l{ .001 ., Do.j
.lolln;:;ongTnss __ ~ .f"",m"" I 58 POOl" . 

•.\IIH'r-i(,:I11 CY:llllllllicl 1{ .01 11 ::\011('. 
a!lO 1.2 . 001 II Do . 

I :ll POOl".l':Imgl":ls:; (:l'IlI"Y E-20jS!L_ { .01 () ::\1lIH'. 

o. I ,:l (;ood.f1)('IIIPtOIl ,{ .01 :l-I 1)0. 
t{ hoclpsgr:t:;" 

· I 21 Do. 
l';('hl"llclllll 	 • 01 III ::\Oll!' • 

· Ulli II Do. 

I O,O-Diethyl S-:I('('lyllll"l'idophosphOl"odi(hiO:lll'.• 	 { 
2 O,O-DimClhyl S-(~-oxo-:!-lIl"cicloclhyl) pilo"'phoL"oriithioalt'. 
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TABLE 	5.-Control oj the 1"hociesgrass scale on johnsongrass 1vith vaJ'iou,s 
oils and oil-DDT at 2.3 cc. per crown in laboratory t~sts 

Treatment 

\Vhl" oil ~HTdto» X-IO'-- ---J{ 

Solt",l 140+Tdl", X-lOL---------------------I{ 

Boltrol 140+DOT+1'dto» E-195"-- ________ --- - -i{ 

Concentrtl  Conlro 
tion 

Percell I Percellt 
50 100 
') _i> 	 !) 
12 o 
5 o 
:3 o 
1 o 

50 100 
25 o 
12 o 
5 o 
3 o 
1 o 
L 25 78 
1 05 
.75 50 
.5 (l4 
.25 G4 
.125 III 

T.UILEI.---(·onll·ol (d the rhodI'8(J/'(U38 8cale in bl'l·nw(l<t(}/"(1.~8 lw} willi, 
SY8[(-mie in,w'cticiriI'8 {/ pplir:d (l,~ .'Ioil dr(-nch(-s (1,11<1 tllec- ir residual • 
/oficilliin field lests 

IHale of application i 
I per sqU:lrc yard 1 

Insecticide 
r-l~)-n-'Il-e-h-I-'-r(-)X-.ic~l:·!

-------1-·---- .-'" 

DClllctoll:

Suspc-JlsiOIl _____________ _ 


Emulsion ______________ _ 


Schrndnn PlllulsioIL _________ _ 

Sodiulll 13('I('natt' ('l1mlsion. ___ _ 

80cliulll Jluoroflcetnlp l'lIlul:;ion_ 

" 
(lrr(l/..~ 

'.2G
a.o:{
;t 0:1 
1. 81 
· ,a
.:Hi 
.2·1 ! 

2. III 
I. ·15 
· -"(.) 

· :w 
. 18 

~? 25 
1. 0 1 
• 2 
• (J2 

Control Hcsidllal 
after 30 toxi('it,l'

days 

Percell I 

100 Exccllpllt.

lOO Do. 

8, Do. 
89 Do. 
al Fail". a., Do. 

:~:{ Do. 

8, Good. 

0') Do. 

27 Fnir. 

·'·1 Do. 

·'2 Do . 
2:l Poor. 

!Ill Do. 

1:1 	 Do.

:l Do. 
 • 
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inscctaIT, and field tests, dell1eton and sc:hmdal1 used u.s soil drC'lwhes 
ofrered the best possibility of controlling the l'hodesgrass seitle with 

• 
inscctic:idC's. 

Contml \\'ith all emulsion containing 2.25 gmms of sodium sC'lPnate 
pOI' squal"(\ yard wus poor, and it hnd liLtie residual toxicity. ~lueh 
ltighcr dosagC's \\'ould be nC'cessary to efi"('ct si1tisfaetory ('ontrol. 

An emulsion contninin,£'; 1.9 gmms of sodium (\uoro!1cetate por square 
yn,ni gay(' good ('ontrol, but residual toxi(:ity was POOl'. Extl"l'I11P\Y 
toxic residues left ill plants nftC'r use of this ins('c:ticide as iL systemic 
would proeiuclt' its practical use for seiLle eontml. 

:Residual toxieit.,- is iLt1 important considoration ill selC'cting an 
insceliei(\e to con trol thl' rhodC'sQ:rass s('u'\(', bl'('ausC' r('infestn,lion 
o(,('urs l'ondi\y in tIl(' abs(,llcC' of it toxi('/1,nt. Denwtol1 !tnd a l'C'sidurd 
toxieily lor 151 dn.ys \\'!tC'n applil'd at :3.6 gmms in oll(\-half gallon of 
wittC']' pC'l' sq uarC' Yitrd of ~t. AugnslillC' gnlss turf and for 96 days iLt 
1.8 grams. Thl' l'l'sllils of th(,8(' tl'sls an' gin'll in ti1bl(, 8. 

TADTJE 8.-Rf.~idlWl to:ricity to the I'hodes[J/,(188 Neale (d dWerent dos
ages 4 demeton 'l.v/UII applied ill OII(·-lwlj {faLloll oj 1ca/(·J' pel' NfJ.llwe 
yard 10 8t. All{11I8!£ne t llI:fill field t(sts 

)lpn'Plli COllI !'ol :trIP!' 

.)I (")_ 1 _ !Hi l5l 175 
da."l' rlay" c1rLY;:; dn.";:; day;; 

3.0 _______ _ 100 100 ·11• 100 I 
I 

1.8 _ _ _ _ _ _ _"_ 100 100 :~7 I:!0.18 _______ _ () () oo I 
Control of lh(' I'hodpsgl'nss s(,!ll(' \\'il It ills('('licid(':; lins lim il('d i1ppli

{,(ttion. TIlt' high dosng('s and mlt's of appli(,ll,tion of d!'ll1l'ton n,lld 
sdll'ndillll\{~e(,ssILIT lo ('fred ('olltl'ol \\"ould limit [II('il' USt\ to smalllu'P/1S 
such HS In.WllS n.IHL golf gl'l'PIlS. A dQsngl' of :Uj gmms of dC'mt'toll 01' 
sdU'ndan in oIH,-hnJi' galion of wn.lt'1' (WI' sqw1rp .\-nl'd is pquinllpnt to 
40:~ gmms ill ;'j51~ gnllons (WI' J ,000 squnre' fp('l, or :1H.7 pounds in 
2,-100 gallons ()(,I' :1(,1'('. ('osts of slH'h applie/ltiolls Oil 1'H.llg"lllIlds \\'oul(l 
Il(' pl'ohi bi li \'('. :\ lost of tIw otlH'1' illS{'('Li(·i<i.l's ll'slpd (lid not s!to\\' 
mueil promi::H' of ('Onll'olling t11(' :;('nl('. 

SUMMARY 

1'11(' biolog.\' lWei ('ontl'ol of Ih(' dlodt'sgrnss SCldl' (.. II/till/iI/a yramil/is 
(~lflsk('Il)) \\'['1'(' iun'stirratpd Itt tltI' '\\'('sl:1(,o Substation or til(' T('xIIs 
Ap'icultuntl Exp(,l'illlL'llt Stnliou fl'om IO-H) t itl'ou:,!lt 19,) I. 

• 
1'11(' I'ito(\('sgrass s('al(' O('('urs ill t I'opical and suiJt I'Opi(';t1 1'(':,!iOllS. 

'\rodd-distrilllltioll I'('('ot'<ls Ilt'P ('onfilwd maillh' to tIJ{' an'lI iJolIndprI 
b.\- tIl(' :]2<1 pllmllpls. III tltp ('IIi ted St/tt('S' it Wit" 1'('('01'(\1'<1 from 
Altlbamn, Arizona, California. Florida. Louisit1l.11l. ~lissi:;siflPi. XI'\\' 

.:'.I('xi('o. and T(IXI1::1, with poo.;sihk inrl'stn.tions ill Gporgill 1111<1 ~l.ltry
Ittnd, 'l'be \;u'g('st illfps(l'cl iU'('ll wus in Tex115. 
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'l'bl'ou~b ] 951. 09 hosts WI:'I'(, 1'N'ol'cil:'d ill t:hl' Cllit('(1 8ttLt('s, Itli 
l11('mb('rs of thC' gI'fiSS family GI'umillcnC', nnd l:~ hosts \\,('I'C' t'C'portl'cl 
from S forc'ign eoulltl'ies. Hho(it:-sgl'llss ((,Moris !/(l]Jal1(l K.untb), 
johllsongTnss (So/'{/!lWrl /zalC)JP1L8l' (I".) 1\'l's.'1, ut'I'llludngrnss (O;noc/on
daell/loll (C.) Yet's.), Ilnd St. Augustill(' gl'lI~S (Stmola jlhl'UIil 8ecundalll In 

('''Ilit.) Kuntze) IlI't' PI'PfC'ITNI hosts of ceonomir importnl1cc, .Most 
of thl' otll('1' hosts are ollh' lighth- illfested, 

Rltnge, In\\'n, and golf-c'oul'sC' gl'llsses are dtUllnged by the S('i1h', 
but it is dim('ult to ('stn blish dnlllnge dn.tn, duC' to the s('n,l(, tdonl' 
U('('ILlIse of tlw intelTPllltion of otiJ"r fnetors, sU(''' I1S drought nile! 
O\'('l'gl'll7.ing, or ('losC' mowing, lIsunJly all ill olwJ'alioll lIt til(' same 
tiIlll'. Hell\'ily inf('slNI gl'ilsses tum b1'o\\'l1 nnd die bccausC' of tlte 
rcmon,L of pian! jlli('('s' by til<' scalC', 

Adult seltle's tU'C' plll'thcIlOgl'll('tic IWe! l'l'pl'oduce OYo\'i\'iplu'ollsly; 
the l'epl'od u('ti \'C' pl'riocl in an i ndi \'id ulli n n'l'Ilges 50 cl11,\'S, ~ tail'S 
htl \'(' lH'\'('l' been Ob8l'I'\'(I(1 01' l'epol'l('<I, Thel'e' an' till'(\(' ltuTnl instill'S, 
Onl," th(' first is Iletin', and it hns wpll-dl'\'plopNI 1(lgs alld Ilnlc'nIlHt'. 
1'11C' s('cone! I<I\(I third instill'S iwd tht' nduH are sildike, 111'e sUl'l'ounc!C'c! 
b\' n, f(,lu'd \\'nx\' SH(" and It'nd n sl'ssilt, l'xisll'Il('(', 

, '!'he lift' ('yci,: nLllgl'S fl'om (;0 lo 70 dnys, n,nd tlH'rc fU'C' fi\-C' gPl1l'l'
n,tions nllll unll,Y, fl'h(' win tpl' g('J1C'I'Il,tion is long-PI' thnn the otiH'r 
gPIlC'l'il.liollS, ~[njor infpsliltioll O('C'lII'S 011 Lh(' l'I'O\\,Il; 85 pC'J'l'l'nt of 
the s('nlt's (tt'(' foulld thC'I'l', In Tt\xns the sen,l(,s lin' throughout tltt' 
winlt'I', 1)\1 I UH' 1'(\pl'oducti n' l'I,lp dUl'illg this pt'I'iod is gn'll.ti,v- n'dul'l'd, 
TIl(' lurgesl populn,tiolls 0(,(,\11' n,\)oul July I n,llci;'\on'mb('1' I, 

Displ'l'sitl1l is necomphslH'd by tht' Inl'vl1(, bC'illg windho1'J)l' or 
en,l'l'ipd ll,bOllt by grnzing nnima.ls, 01' by lttl'n1l' n,n<l nd.lIlts bl'ing 
tI'IU1SPOI'Il'd 011 grnss eul lillgs 01' sod, 

'1't'lllpl'I':l,IUI'l's nPllI' 1000 F, I'('lal'd sealt' dC'\'C']opmt'nt, nnd IO~o 
for 24 hours is fILial. A 1l'IllIWI'Il,1 UI'P of :320 Illso l'l'llU'ds dl'\'('lopnH'lll, 
lWei :18 0 1'01' 2,~ houl's is fatnl to all Slilgl'S, Optimum tl'mppl'Ilt Ul'(' foJ' 
deYl'lopmenl is 1)('1\\"('('11 RijO n.llei 90 0

, 

Cult ul'nJ ('ontrol alld biologien.L eon trol of til(' I'hocil'sgrl1ss SCld(' 
lIHY(' 1l0t proved pl'iletien.l. TIl(' USt\ of I't'sislnllt 01' highl,\' toll'1'I1JlI 
gl'flSSl'S is 1.'('('omn1('Jlckd, Killg Rallch, Afl'icfLll, I\,.nd Dillz blu('slplIls 
I\,I'P immull(\ to UlP senJ(" HIle! i;llgll'lougrnss is only lightlY illf('stl'd, 

Con t 1'01 wit h insp(,\ iri<il's, ('x('ppt on lawJls and golf gn'('lls, is 
imprnclicIl,1. 'I'll(' senl(' l'nll h(, POll II'ollpe! with systt'mil' insl'('1 iddl's, 
but the eost is l'x('('ssin', Srst('lllie iJlSl'e(iddl's sueh tiS d('n1l'llHl IWe! 
sc:hrncitUl nt :3.6 gl'lUlIS ill at'lpnsl OJ1('-I1II.1 I' glliloll of ,,'ntl'l' IWI' sq UtU'(\ 

yn,rd as Il soil dl'Pl\('il gi \'(' Ill!' Iwsl ('011 tl'ol llJl 1;11\'llS Hlld golf gl'Pl'llS, 
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