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ABSTRACT Peanut fields in the southeastern U.S. are inha;ited bv aStdies detennineid the effects of gr:imoar cilorfi'fos oil guild of leaf feeding species. Important species include thedensities of nontirget arthropods in peaints. A portion of several o td 
commercial fieldswmStreated during the early pod stage ofpe rort
growth in 1987 and 1988; then. densities of det'oliating pcests Mil H. uirescens (lFabricitus); the velvetbean caterpillar. Anticar­arthropod predators were estimated weekly. Populations of sia .etntmatalisIlbner; and the fallarmyworm, Spodopteralh'Iic,,erp,'aspp. w'ere sigoifitiv icrea i ,'d e frigiperda (J. E. Smith). Peanut fields also are inhabited by95 hchlqpTifis
applieatioi hit ,were ii .ot illat 8. Desit res a ild of arthropod predators, including the red importedl
ciol' vestlt'a erillr ti'lxc g 'ii ,;tahsv Hubnher, werelow on host samiple dates. ()idates when densitie's were great, fire ant (Soht!nopsis inicta Biuren), bigeed hugs, damsel[p)olations were dir'ctlyisppressed Ivy hloryrif'ls application, bi ,s.roti nd beetles, eanvigs, and spide'rs. Maty of theseDeitsities of the tall aroiivwirm, Spodopti-ra fmnizip'rda (J. E. predatorv species are iml'tant biological control agents ofSmithl. were alwavs low, lindwere not a fi''ted by chlor.ft'oi insect pests, preventing or ameliorating the severity of 

t e it,Sol'op'Lv inicta uhren: spiders .Araiaea: Ariieidae);
ground beetles (Coleoptera Carabidit. ); 'arwigs (DiriimIptera: The objective of this sti, was to determine the effects ofLdiidridae); diaisel bug's Ileinipter,: Nabide; i and bigeved soil-applied chlorpvrifos in peanut oitdensities of tteli­butgs 0Ifelipt'ra: Lvgai'idaev )eisiti'sof'spierswersiiitit'ilv cYOutT')a spp., velvetbean caterpillar, and kill arnw.vorni.derrew;i'd bsYch lorpr'ifhuos applieati. liTe predators wvretr 
 T'me effects on densities of coi iin pretlators in peanuit
1int Siiliiuiitl%' lid'iO'(. 's' resuilts rdlinonstrait( thait
chlor'prifus aipplicatioi results in loltarg t effeITct.old,;oliatII Ig fields also were evaluted. 
pest l,,pillatii,,,s. TI'ratel Ihlus sh,,,hulI,sc,,uiei rl.t i'r'iii~s, LN/aterials and Ml ethods 
such fields Ih%' iae ii incrsi-sed potiential for otbreaks of solinc 
del'liatilli
pests. 
 Eperiints \%er c nuihcted ill conventiu allvtil-ild and lhlllteulI'lllit tieldst I )li-cmriow spavilg li.,tt'd ii tCo. it Fll il, .ill Ja'Yu 

E\ r,wrimenalh'siin \kis a hmilt rin i d ' ipltUt,eblock with iour tiil'ls inKey Words: Iiis'ecta ai.5 Il/iuiLai'a I.., 1 sIT.,lhilii'cit 7 1,97 .rot iels in I9SS sei'inguos H stiv i all fields 'aLs'ao Iowks.
ptraJ'iir.raEJ.Spuicc~iqod iiil..\nticrSiai.5tlis Ithu::uer, 91 Cl. 

sl 
I'liiut arwtiuts eich star were Flu,',uiluriod NC 7. Standardchilorprilos aarronmnic practic,,:wir usei for weed ai d:sitsi control. Treatlvrlitsconsistedof'an malrevated cont reld anl;mapp lication frulrhqris 

(l1prsbhi 15G, I)ow ( Co. Midlail IStiIIi' ical ih.Michl It the' rate of'
Soil insect p 'sts. primarily lesser cornstalk borer (Ela.s- 2.2-1 XlhaVI 'iii.15"3'iiiOtI la i:'s w ( hhluiliiswis ijljlieik-'l 


nl)palpls liloos'lttl,' Zeller) and so ithera dirim,the earlv pull till ititzi 'piaiiit ,riwkth .2) ith I tractir-mu htintedcorn root worm _ applicatir-rinulal O wat111i. MN 55060) iiui sin 1987
(Diabroticaomtdci I 2tpo ctciata uice'd(i Barber), are kevinsect ,iItoi, I AIi or 7Jul i ,.9 -ha triated III[ untr.ted ara within ilch 
pests of peatait ill the southteastern U.S. (7). Infestatiotns that fithl samplhd. le.,mtl'l,,;,ou'.kis lafhr chlogiril(is ,applicaItion ail 
occuranvtie betweet ln',ziinig and iatirih-[it'. tl ' a11 utiliiiuiic harsist. No) ,)ther iiscuticidt. ;ipplicittions wor madi iII11:3 to R8 peaimut grcwth statres (2)1 can result DIiesitivs of' lanai M dwtill Serious thi acvx.! I'll] andfi,.hls. tcyp'illars, ,rm -wovrms. 

econmltic losses (6). Cilo'pvrifos is ('ffictciois against tile 
 IhI','u'i7u spit. ,nd .id! and illulliatlo' slpidr's.iaiiIlu,. and

sOil-itisect pest c'iliplex aud is the most coinhil'used soil ii'Soiluzswer'c;stimactt'cd h'sw','pSll) 
 licrlss r1 Iiwitli38­insecticide inpeatnit. Unde normal growing co iditions cm-dial Iitt. lfsw,,,,p'T'nrandim sampls 10 st,,,ips iacli wer takenchlorp'rifos applied duriii the 11:3sta.e of peait growth 

% I 
ii.h in treated alid untrva',td iri.s ul,'acfilhl. I, iuliuhl swv'p

ill 1pCVide residual c'f'icaclv ti,,til the l1W,"sta ,e of l)'ait Ts jtlu'plswere plat'idplastic brgs. put iniiii lidst m kept co!lduriuginI iiitranspcrt to thu,lallr'ator. and I'r I!Ilit lpiiiissid.
growth (5). Densiti's ,ifchll rid i mprti'cl tir' ants. aculut igs, and lidult alu.an 

ectivelv insecti-Soil-i tsect pests are efIf tmnage( wtetl lilral-roll betles weiri'.';tiatid b1ypittill siiiilig, .0 Fi'. 15-cm­cides such as chlh)rirtibs are afpplied befire popiulations ' ...pliiii ill treat,,d 

reach iutbreak levels. • 

13ecau.ts( soil insecticides rt'equit're acheld im.,tdim ,If'ollo'.im,, 

,liim cicll traps %w 1aijiiI .iul iciriatled arias ,f' 
f~~~~1rolll;0)('I11 chlogn rio%at']llplt'iIldici1locatlion. I )IMinstrap111*row wefrelowlt\ad ,atva' prio~r to

rainfidl or irrigation to b 'l'fftctive, tucotol frequently does Illl atIII iiw n,'starli,' iidli' loc'it.,oo..\ht ilooa. 

riot lily n ohttcrpreveit IIlacceltble , llp-cmodit raII I mI di.,lii ri wI)ttli ' todelhiv wahir.'oioiti s ~id O\,t raps
losses whett applications ar.e mid( aftei popllatioits reachl t'tlim.ici i
outbreak densities (1), (: tSoN'M ik . )e(i ttt f)rttltcers to kill iand pr',sr' ,,coll,,ct,,d 

ll rMsirsiirs of l Itct %wihort',iauntiil inisiih. blttims 
11colhit 'tt-t hlld artliro ods. hiiliul till captlii's mireSol letiII vsaplY l 1hloll)yitIs as al1) bil n turned toIla, Iboi'uor\ Ior"plout'ssin.'vvvitative managl.temen' t ,.achw.,aroffchhoq).rfos oil d,,lsitl,.,411" andI':lt1.tts 
 inlividoal p,,sls 


pIr a ctice. ltcral''em ics -ir 'deeriiii'dhv iusig. lials, i iiisi.i ' I)llOtta wer 
,alla. sv~dasa1slldit-ph ern u h .wt l itdcmiht i nirsectic'ith
 

''he n' .r'h i s siuppi r iId partbaal(:iip'raitk .\ri'i'ivu t Ni. tre'atcnits Iswiihi,' pJlius 1: 1'I e1iild iLites is'ibillits '" i'l''l;3YK-7-O(ltr. ',' .\I *ind Ohw' i, -- lil't. tS-I'SI)\ [1ti"o.1sitv d a Iu-Ii \1rfiisInatiiii.i was ai l it 'i.,,oual dl'sit* i't\ ,',.i
.MarwaoIKIhirsbiotll ,i \iuiurii tlieruis u fi'tilld most ot (li' natiral trottl ,mid i'ru'hd t'iris. lihe iliuctils( u' '.tit'ivl ilalt iih'rachiolll,fdl, I l l\ IA~ .fri . Slit. joij nal St ric c r o 
10{,005I. a,iv da l~s. 

t'll -111 ."(o II t .t,,r .E xpI s N ..d s m- ' , I l r . 1 i a 14 ~i .o l 

2.ssot u,th ',,is,ir. N I"l. li.s.& '>hu. i:tr..t,,,,c\. I'l..;Fi,.I R esu lts an d lD isc ulssionI,\.%0 .1 I )nw(1ht'vo( l oilahaSS,.,..;,IIH'%Vilrh 1 -aehr., l1C . I'lt.: 
Iluitsu Itutul. ' i, t l. l,\IIS-t) M).,\. , . D nsitits of It''\ l. 'l'ih (;.I ll u'uut\u'tr t we\r%'t'lere' allSamItlh datIes.'(,rri,,onhlu ,mithr with cstimil('s tulattst oItt OIt' li 
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1987 - Sample Date - 1988 
Fig. 	I. Mean numbers (± SEM) oflarval fall arm wonns, ilelicorerpa spp.. and velvethean caterpillars per 10 sweep samples in chlorpyrifos­

treated and untreated areas of peanut fields sampled on nine dates in 1987 and 1988 in Jackson Co., Florida. 

year( Fig. I). Sasi lad demsity was not affectel by A lolynlosI 
treatilentin 1987(1I =1.-:Ad= 1.3:P>0.05) or 1988(F= 1.0; 
(Ir = 1.1: ' > (.05). The date°lhhoi)yril')s treatment 
illt('raction was not sitnitica;nt ill 1987 (F = 1.6: df= .;: P 
> 0.05) or 19,8 (I = 0.3: dl'= S,I(;: ' > 0.05). 

lhuli 'q~ 5 ~P.wer- OW most dlbimllit d(eloliating 
p'sis im both 1987 and 1)M.- 4'i. I). In 19S7. iimore 
IfI~f'li71 '(fol,, ilmill (hloi]) ,yrmis tremted areas tha inl 
llll'reated ;,.res In ill] iidik idnial siailple dates (F = 11.5: dr 

1.3; P < 0.05). litc;ams' vhem;:ities win, very low ill IbtIh 
re'atmiltIhmtsi lh' last ,tinsilf eiletes. h('lt(l:h~r])yriti5 

treatimet i teracto l lso was significant (F = 2.4: df= 8,48; 
'< 0.05).Se;iso,,l(ahmisitrolH,(,,i''i(Y sl)t).waLs statisticall., 

sillfilar ill treiatedad 111ltreat((dareas of'ti( 1ellilt telds ill 
1988 (F = 1:3.2, dif = 1,1; P > 0.05). hlie (lat(,dchh)rp)viies 
ilteracltion also \%;t:: not sig lilicanl (1F 2.5: (if' = 8,1(i: P > 
0.05). 

Velv(,tlonml%;iteill:rlmpo)llhatimmswire vevl owill treated( 
and iltreatedl areas oleach tield iil 1987. except dlmint the 
last threve sammiplh dates (Fig. I). Seasollia (lmsit' was le.s ill 
triateh tlal miltir(atiid ias iF = 11 .T: (l'= I:: ' 0.05), 
adcil thle (lat,°,hlroll)\.rilos triatillit interaction alsoitwas 

http:1.3:P>0.05
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1987 - Sample Date - 1988 
Fig. 2. Mean numbers (± SEN) of damsel bugs, higeyed hags, md spiders per 10 sweep sampies in chlorpyriffos-trestIed and untreated areas 

of peanut fields sarmpled llon nine dates in 1987 and 1988 in Jackson Co., Florida. 

significant (F = 15.1: d = S.48: P < 0.001 ). \"elvethean with chlorpvrifos. 'Tiemain effect cilorpyifos treatment 
caterpillar populations were \'er low on all sal111 )le dates in oi damsel iugs was not significant in 1987 ( = 2.2: (f= 1.3: 
1988. Seasonal densitv was si flar in treate( and untreated P > 0.05) or 1988 (F = 1.0: d'= 1.1: P > 0.05). The 
a, as (F = 0.1: d'= 1,i: 1)' '0.1)05. and the d(ate°cIlorp yrif(s dateoclhlorpyrifos interaction alsowas not siuiiiicant in 1987 
treatmnent illteUivctiOi Was 10)t sic.Iific'aIt l= 0.1:11'= 8,,16: (F = 0.9: df1= 8,-,; ' > 0.05) o- 19,8 F = 13: dIf= ,! i: 1) >
1' > 0.05). 0.0,5. liievedhuigspecies in echlehanhtiteld wvre o -is 

Predators captuired bv sw'ee1pets were (lI)lIS0l lillS. t) Il'til,'s (,Sav).an d (.. rii losis (Sty. h'llain ffect of 
hiigeved blogs. aod spitres , Fig.2). Damsel hug ,l'cies in chllorpvribs treatmeni was not significant ihi 1987 (F = )1:
each l)(willlt hieldwere lt-duioh.s'sroHsI)('i.s" (11'= 1.3: P > 0.0.5) or 1988 (1 = 0. 1: (I = 1.1: ' > 0.13), and11iter..\abis 

/viforiruink ( ; and R. (tIlt'lwftus Il ,rslle,0. 'l'hue the dlat,°chlorpyrifios treatinit interaction wa:s not 
au.(la(ic,'olFdan.el Ig.,,s was nout aliected bv trevatmnt sitgnificaiit in 1987 (F = .: if' = S.8: IP> 0.)5) ()1- 198 (F 

i 

http:olFdan.el
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ia Ground Beetles (F = 0.5; dIf= 8,6: 1' > 0.05).
The )redatorscapture(d il )itfall trapswere round Ietles, 

8 No Chorpyrfo red imported fire ants, andl earwigs. Frequent heavy rains 
invalidated r'esilts for all samlne diates in 1988. Prcclsio: of 

C. 4T 

T 
density estiniates in 1987. based on SIFA's, was poor fiur red 
inporled fire ants, grounid littles, and tiwigs (Fig. 3). No 
sitrnificatit difTerences were noted. Few red impl~orted ihe 
ants were collected on any sample date in plots treated with 

o 
2 

'= 

clihoqry is. Holwever, tihle ,ai ef'fect of' cihnrpvri f)s 
treatment ,ntl approached significance (F = 5.7; dif'= 13; P 

0.09). Ncarlv all of'the earwiLts ill the pitIWI samples were 
-
cz 

, Labidura riparia(Pallas). The main ef'hct of' chlorpyrifos 
treatment was not significant fbr ewigs in 1987 (F ='3.4; df' 

1.3; 1 >0.05). despite ntcll hwer densitIes in treated than 

g..9o Red Imported Fire Ants 
iii untreated areas ot all sattpIh
beetles I(-Calio011a spp. ) were 

daltes. Densities of'groiid
eclutivialiit in treated al 

(") 7 
, Chlorpyrilos 

No Chliorpyri:of 

0' 

45s 
LU 
co 30-

+ 15 
0; ___________ 

ow Of 

Z 
t-"Inlcreases 

CZ 76- Earwigs 
p) 

6 
Ch-o'pyrifolil]ttl)Xifii5

No Chlorpyrilos 

45s-
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T 7 

" _-__ _-_ __ __peatiut 

Aug a Aug S Aug 28 Sep 14 

1987 Sample Date 
Fig. 3.Metan nutmbers I + SEN ot)f'grouind bectles red importcd fire 

ants. nd e'arwigs per piilall rtrip in thlorpyrifos-treated :nd 
untreated ireas ol'pe;inut fields sampled on four dates il 1987
ill Jackson Co., Florida. 

0.5; (11'= S416: P > 0.05). 

Ahittidat(i of' spiders declined ill plots treated with 
cllorl)vtifuus ill 1987. but nt 1988 (Fig. 2). Ili1987. detnsitv 
was lower ill trettied than il uniitretted areas fir several 
weeks 1bllowini applicationi. but was simiilar ili treated and 
initreated arvt's lor thet re,,a~inder (d thet qrrowing sea;son. 
Tihe nnlaill,('t'tec't otchlolripYrilos tret menlllt wals not.signilicitn/

(" 1l = 1,3: 1)> 0).05), 	 lint lh,. dat, c hhI lryri los 
rt'~('i|l\'l i ntcnt II:= .6;all= '.48S: I' <I 

atin i e ct ,it' ch hor'1 ryif 'ts trea t,, eit \ is no t 
ill 198 IF 15.9: ill' z 1,1: /1 - 0.05), intd ti,,l'-2he 

rp.,rilt~s Irc:ttinvii hinh ratlion wts not si ific n 

iF/.: 
I'liltll 

0.05 ).Ill 
1sigidihc ntt 

(lilthv'°chhI I 

i 	 untreated areas onl each saitinpe date. atid the main effect of 
eldorpvrifos trea ttnlent was not sigtif-icatit (F = 0.2: df'= 1,3; 
P > 0.05). The respotnse of'pptilltions of, re. imported fireJ.ants,earwigs. at it toultd bteeitltes to( .llorifos aplplication 

T 

_ 

T 

.rroild 

was the sittne nll tll sample dites (F = 1.1, 0.2. and 1.4, 
respectively: (1f = 3,.18: P > 0.05). 

Gratular chlorpyrifbs applied during the earls pod stage 

of' peanitt ,'rowth t'or control af'soil-insect pests resilted in 
ddirect ai indirect eft'cts out popuilations of* def'oliating 

pests. \Velvetbel) caterpillar ipulations declined inl pl)ts
trate~d \ilh chlij)rit;os, lh'/icrcm,' spp. poplationls 

soulietimies incrtased duiie to clhhol)yrif'os application.
ini ilefbliatotr lopiilttins itt treated :treas p)r'ul)atl\h' 

restited 'roui1illdit'ect e tCOs Ot!'Clh)rpIyits (I l)t I Ipulations 
of natural ietnities. Spider (ensities were retihced by 

triat,Iti tt..lt l~hli 'esilts froto nit Ill sanlipling 
were' incotl_.itsivi. the data indicate that retd itipoiwd fire 
aniits it1(1 p)1ssil)lv eartwigs were di reetly' (i illced by 
clihhrpytifos application. I lowever, other liattiral eneieswee tnot aff'cted. itichttnittgdaitisel hugs. ie> t4 5~.attd 

beetles. ()ir resutlts dlionsiitte that chh)rpvifosfir cittitrol if'soil-iuisect pests will resith ill ttolitarlet elfects 
()it deftliititig pests. I hnwever, these effects call increase or 
decre'ase the pi)ssiluilitx'uif'ai,,, i.ak. B3asedi on t'ur findings, 

fels sl~nltu ciuititi to he. treated with soil 

nlllliclll., justified, lhwvver, treated 
fiels should be scuutel re'rlrl. because such fields may 
have :i incritllsel poteit(tiail f;riltbreaks of'souliedefoliating 
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A Morphological Appraisal of Wild Species in Section Arachis of Peanuts' 
H. T. Stalker' 

ABSTRACT Itypv~aea L. (2n = 4x = 40) is a nnber of the group. BothThe ciulti\vated pealit. Arhi i Iiijptgatva L., is a ielier of itnnll ilani perenni species in this setin ire widely 
section .\AraIis noin. 'mld. along4 \witli its tetraploid prolgelitor, .,e.
 
,nntihtli Kr;ip. et Hig.. teescribetd diliiid species, distribu!ted east ofthe At rdes and north of'350 soo t latitutde
louir validly 

c-ii~hit thli iidspi isM lvr
iswhSt iva: env I'vn vlidl published, in Silth Ameriia. Th(known distribi)tion ofseetion\raclis 
Mid atlarge cilltctuion it taka dis-ewred since 1975. Svsttuuatie hils been extenled to more than 1000 km northwest illrelatitiiships and lpossilh spicies circuns,l-ripiors are, iassessed ill Bi)livia, 1500 kin to) tite iortheast in 13razil, and 3)50 km north 
s ctlion Arla i s l 'vult-alis iOll al ticsiiliiiinv. Seviit' -hd,-­it liri 
ac-ct'essiois w rt.'rerow intiltfield and thre, raimhu lv selected alonl t[lbe Atlantic coast since 1976 (11). Section A Ctis is 
speii-ins ,lacli +lcessitol wer -valiuaitetd. Nimirical techniques distingusihed from other sections of the genis bv having tapi ihtermi l str aMUid pincil cutiipiiiiittsaual ses were ivi;t-d roots but no adveititilus, roots ior rh izoimes, vertical pegstin 56 charaicters. iucldini.g 20 r-proiiilti-, :30 vt,, itatise. and si which do not grow ita horizontal direction after penetrating
en-au-il va rabies. Miost vanal iii was oisoed letallt-t IZ aietnd ies i,:' ifnv swthti lolli t ctIy n 5 11 ivii 
shape, folloiwid brait..h anitin I'ver size-. l thesoil, a,id f]()wers\\ithiot prominent red veins (5 10) Sixlm .iiid 
grli)ipii ,1tict' si, lils ditl itti always ctititrul ii),'xp't'taiiiis si)ec'ies (A. bItizomJi Kiap. _t( A-e,..A. i I l foeb .-
Isitt I it sp,'civs dtseriptiions. riltliatinslips Aii.- ypoioavcaitsll-isd i-nun-rd hetlodes Nfirtits ex Krap. et .-.ht A. tntiticola
aiini! tx i art -vii li-i tr(nro Ilianial*si-s...\ li0 to:total 25 spici, K rap. eA Hig. and A. uillosa ft,lith, vatr. uillsa) have been
mill lik-Iv ,.\istsi-ctiol hit( Arh. iased oilnhiihlisirvi-id variability. i est-ibi ai ill lb r i t ir speci-s have been used 

(Table 1 ). E hstimates of the lititier of species which even-
KtY Words: Ar-tchis. species. numeric_.al tcitoiiouiui. tttli will b'd-seribed in)section Araehis have raniged from 

1- to 210 by Stalker and Moss (18) antd from 34 to 46 by Valils 
tal. 19).

tile gel-lis.Arac'Iisc-onprise-s ;iiarg(- aind diverse group of' TIhe, ili)e o1fthis pilper is to lresent results fron, a 
diploid aind tetrapl)id Lixainative to Sottuth AmelClrica. Species norplit gical stuldY of 'wild Arac-i/s species referable to 
were first deseribed by Linieauis in 175:3 and nonor'raphs stctiiin Aachis.A large llielr of ifng aceessiols have 

eiV(iiec b)et p'll hvalit-r (I I), i7), atndbhiseicl I-flI-tt Ibeee it.d in antatteitn)t to)b,.tter describe ti it)nolnic rela-
I eleriilnito (61. Doe to ittic-ipit, , lerbarillm spec'iment-tis aid tili.shil ill settitiI Art'ltchis and to delilit gi'olltps which nay
tilllack ffield collect l s f'rni over the r'tlge of'tli oitilS- evenitallv et, rec :lgniztd isspecies. It is hoped that tile 
(Cretor. 'tal. () conitside redi tilese- wo rks to he gl'il- ' results froml1 this akl sis will i' the fou litdation fIr imore 
de(iient. Three differi-nt infragc1en eric classifit iin hitaiv coniplete tottnoiic ,'isnthesisof section ..\rachlis in the 
ilso be-, lpul)iish(d (5, 9) wherein tile gelis was divided 
itlo s-ctiols. Ilto\v/,r-. th sectionli tititles have 

1 fuiture-. 
inone ill, 

beei, validly published atc-tording to the internatiotal C ede Materials and Methods 
of Botaiical Nomenclaturt I 0). Althmigh 70 i- itore ',pe- Svvs'-eiiv-thire wiltt weree iohi. to stin,.\rachi, 
ties tinaiv exist i ilt- c.'lelt( IS oonly22 speci(s,itte \iarietv traiisplait tl in fi-dI atil.i' Sanllills s,,griciiltuiril i-si-arcli Station. NCaIlld )Illhllvlid have i'blt'tl valiidl tictribed. Naites fllr i ii M i l li-h2). trlri-i-ilt-, ac-is.is wi-ritiliiilat fn.

_1). J. Iaiks. iT.S. (irtiiorat that hoiiii fir /.r iiihsSlpecieai ilwaltr. OKatddititnal 1)t'tivs nd it ii I67))aitditst 1 ai ar- tomlil lv fouii the SM.: ;it'5'isiritilain--i It'982 I.E. Simipsoitrom 

ltcraitlrt-, hilt these Illilles hav' litever leell valiidatctd vitli ,ifrxis .\&Mlilit-rsit,, sttiplit-i-tilh,."IX: iiil1-Iac-issittli phis i sitalle scrip to(rs.(o ll]cci () l m adiltlh i S ou th A m ric aiJti o i olf ,we~rv 'vatkinai ,,-atN orth (arolitliLd u ri iig (iin ( n i I00l3 ali intain, S ti lt 

reiit \'ears hav-e- iieri.v trilehcI the nultler of .tteessioil(is ~~~.11]• ~ I'l~isrily77(i2) priir tio riiutlt iitrdtittions. "\i additional colltt-iins (653ioibtalilld llral~il Cil hi'' lli tV
m -'rv" ill dtllnlV,;Lt'ti ijVditi()iIIll1984Iniaiiiithtiid iider clivtio'll anid Owl of'n ( 129), uxi'<lnomiiv bv IL. H. Simpson. \Vlls.T. Stakv.r.(:. J. F..\M. 1. J. (;,d()v. L.and W\. 


Arawins iLs ilecolilte ic-l'ii-asi glv deficiltt aiid Cointfusiiig. Wi-rn,.-. 

T plants v-ri, htil itwn illSl)-Cies if'sI(ctiolt A-ni/ilis.V ltll d. vesi.l itgore'(11 . -re, raiidtitls-slet 'rmtaIt aceission tIhl
(5) ieiiof spcilihliltt h.istveall('Ise tit \. tI''Iduntl sinld fir 210repr,dt'liv,, atdiit(iiv,- traits (t to$)5 (iss ' ciiltivatced ililtit ..

,tllh-r]plainiz. I)atal lI'r l[i[lowilnt \vlrtv o~r(Ill- tra(its ('011VOi~t : plri,,sent-i 
i tr tlili ma siii.lt tlln t ;mlio a l leut'l: iIaI nil lati -ral htauuu-t'l-s ru­

in proriti: Iiutih tl'iii sint:li ttthiiotlii lateiral-s hr;ilit-h: rt-latii-
Ppoi i, 1237(it'liliiril ,i-,u- itlhi, Nirih I :.irtlniiAi 

2 7
-i\tltth io it i l t-nl il raw l mii,uuiitiuuI lorpu-rni l iil.(h nuifinianl width iu 

illlr kIi lu lill-l i 1) ri uuirc.\t-.I - t il;i l iitilfr lt-Pe-. II1P. IS li iiiliiti Itutni llr - l oI lii litu of - ill'i ilth .ih1ut lui.a li ,thvill 

0l(i5-i00i lIutiiiiniiili ni Ititi li- ll tii ; i tui-ni l its[tll i i titlim:y ii litnu i l li-ii s. t'-tuniui ih, i I lui-niui ignt , 7): tiphlt ,lillglh;
'1IS1'; )IutuD h'ilt tl
pl l i -. o illsw ill i l 1 -nd li, s: i l ridltu14,- ,'rui il-lh,llst--i

I'nit.%ss ro Ci( t Si o- niki-rsi . lIhiliih, Att 
1 Ii sti[: in iu t;illi'. N lli iuulin.i Sli -11(IhV hilhi iii Intllt sll,h i liti il h'lla lsus i'i l[iniis iii sliiis, 

NI: 27i95. ipi-ir ilr lhi -l 14-.l1.I Snnll )i : lvii ili iiiil Is t'.li-',.lu.hul tirgi[ 1s iaiil 
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