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ABSTRACT

Studies determined the effects of granular chlorpyrifos on
densities of nontarget arthropods in peanuts. A portion of several
commercial ficlds was treated during the carly pod stage of peanut
growth in 1987 and 1988; then, densities of defoliating pests and
arthropod  predators were estimated weekly. Populations of
Helicocerpa spp. weresignificantly increased in 1987 by chlorpyrifos
application, but were not significantly affeeted in 1988, Densities
of the velvetbean caterpillar, Anticaria gemmatalis Hubner, were
low on most s‘;uupl(- dates. On dates when densities were great,
populations were directly suppressed by chlorpyrifos application.
Deusities of the fall armyworm, Spodoptera frugiperda (J. E.
Smith), were always low, and were not affected by chlorpyrifos
upplir.‘utmn..-\nhrupmlprcdu(urs sampledincluded the redimported
fire ant, Sn[wnups'i.\' incicta Buren; spi(l('rs tAranaea: Araneidae);
ground beetles (Coleoptern: Carabidae); canwigs (Dermaptera:
Labiduridae): damsel bugs «Hemiptera: Nabidae), and bigeved
bugs (Hemiptera: Lygacidue). Densitiesof spiders were significantlv
decreased by chlompyrifos application. The other predators were
not significantly affected. These results demonstrate  that
chlorpyritos application results in nontarget effect. on dedoliating
pest populations. Treated fields shorld be scouted reanlarly because
such fields manv have an increased potential for outbreaks of some
defoliating pests.
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Soil insect pests, primarily lesser cornstatk borer (Elas-
mopalpus lignosellus Zellery and sonther comn root worm
(Diabroticaundecimpunctatahowardi Barber), are kevinsect
pests of peanutin the southeastern U.S. (7). Infestations that
occuranvtime between beginming pod and maturity [i.c. the
R3 to RS peanut growth stages (2)] can result in serious
economic losses (6). Chlorpyrifos is efficacions against the
soil-insect pest complex and is the most commonlyv used soil
insecticide in peanut. Under normal growing conditions,
chlorpyrifos applied during the RS stage of pranit growth
will provide residual efficacy nntil the RS stage of pranut
crowth (31,

Soil-insect pests are effectively managed when insecti-
cides such as chlorpyrifos are applied before populations
reach ontbreak levels. Becanse soil insccticides require
rainfall or irrigation to be effective, control frequently does
notocenr rapidly enough to prevent unaceeptable economic
losses when applications are made after populations reach
outbreak densities (1), Consequenils. peanut praducers
sometimes apply chlorpyritosasa preventative management
practice.
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Peanut ficlds in the southeastern U.S. are inhabited by a
guild of leaf feeding species. Important species include the
bollworm, Helicoverpa zea (Bodtlie); the tobaceo budworm,
H. virescens (Fabricius): the velvetbean caterpillar, Anticar-
sta genunatalis Hubner; and the fall armyworm, Spodoptera
frugiperda (J. E. Smith). Peanut fields also are inhabited by
a guild of arthropad predators, including the red imported
fire ant (Solenopsis incicta Buren), bigeved bugs, damsel
bugs. ground beetles, earwigs, and spiders. Many of these
predatory species are important biological control agents of
insect pests. preventing or ;uncli()nlting the severity of
outbreaks.

The objective of this studvwas to determine the effects of
soil-applicd chlorpyrifos in peanut on densities ol Heli-
cocerpa spp., velvetbean caterpillar, and fall armyworm.
The effects on densities of common predators in peanut
fields also were evaluated.

Materials and Methods

Experiments were conducted in conventionallv tilled and planted
peanut fields ata 91-comrow spacing located i Jackson Co.in Florida,
Exvermental design was a randomized complete block with tour fields in
1957 and two fields in 1985 serving as blocks. Row spacing in all fields was
91 em. Peamut varieties each vear were Floommer and NC T, Standard
agronomic practices were used for weed and disease control. Treatments
u)lmsu-(lnfunnnln-;\(v(l('mnrul;uul;mdpplimli()nufumnnl;u‘(;h|x)q))'r11°()s
tLorsban 135G, Dow Chemical Co. Midland, Mich. 48641 at the rate of
224 ke AlVhain a0 30 t0 35 e band ever tie row Chlopyrifos was applicd
during the carly pod ill stage ol pranut growth (2) with a tractor-mounted
eranubur applicator (Gamy Co., Owatonna, MN 53060) on 27 Julvin 1987
andbon 6 or 7 July in 1985 A 2-ha treated and nntreated area within each
field was sampled, beginnine soon after chlorpyrifos application and
endma at abont hanvest. No other insecticide applications were made in
the tields.

Densities of lanval velvetbean caterpillars, Gl annsworms, and
Helwoverpa spp. and adul and inmature spiders, damsel bugs, nd
higeved hugs were estinnted by sweep sampling aeross a row cbwith 4 38-
cin-din sweep net. Ten random samples of 10 sweeps cach were taken
weekly in treated and antreated areas of cach field. Tndividual sweep
siumples were placedin plastic bags, put inanice chestand kept cool during
transport to the liboratory, and frozew unutil processed.

Densities of adult red imported fire anes, adalt eanwigs, and adult and
larval cround beetles were estimated by pittall sonpling <30 Five, 15-cm-
dian piefall traps were randomly placed in treated and antreated areas of
cach tield immediately following chlorpyrifos application. Peannt plants
from 30 cm of row were removed at each \.unl)h- location pnor to trap
placement, andapitfall trip established directly within the row. Aluminam,
S0-ci-dian shields were hung directly over petll traps to detlect water,
and reservoirs of T4 ethylene glveol were miaintained in inside hottoms
to kil and preserve callected arthropods. Tndividual trap captures were
collected bimonthly wnd returned to the liborton for processing,

Effocts vach vear of chlorpyrifos on densities of individual pests and
natural eneries were determmed by using anal ses of variuee. Data were
analvsedasasplit-plotm time randomized complete block, with insecticide
treatments as whole plots and dates as subplots St The man eifedt of
chlopynfos treatment was o comparison of seasonal density hetween
tresed and intreated areas. The insectiode treatinent*date interaction
wits tsed to determimne i the response th chlompyritos was the sime on all
sarphe dates,

Results and Discussion
Densities of fall armvwvorm were low on all sample dates,
with estimates greatest on the last three sample dates cach
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Fig. L. Mean numbers (+ SEM) of larval fall armyworins, Helicoverpa spp.. and velvethean eaterpillars per 10 sweep samples in ehlorpyrifos-
treated and untreated areas of peanut fields sampled on nine dates in 1987 and 1988 in Jackson Co., Florida.

vear (Fig, 1. Seasonal density was not affected by chlorpyritos
treatmentin 987 (F =1.8:df = 1.3: P> 0.05) or 1988 (F = 1.0,
dl = L1 P o= 003, The dateschlorpyrifos treatment
interaction was not significant in 1987 (1 = 1.6:df = S48; P
> 0.03) 0or 19SS (F = 0.3:df = S.16: P > 0.05),

Helicoverpa spp. were the most abundant defoliating
pests in both 1987 and 1988 (Fig. 1. In 1987, more
Helicoverpa were foundin chlorpynfos treated arcas than in

untreated creas on all individnal sample dates (17 = 11.53: df

= L3 P < 0.05). Because densities were verv low in both
lrvnlnu-ntsmnlh('lu.\'ll\\'n.\';un[)l('(l;m-s.l|u'(|;|l(-“('l:|(n'pyl'ili)s

treatment interaction also was significant (I = 2.4 df = 8,48;
P <0.05). Seasonal densitvof Helicoverpa spp. was statistically
similar in treated and intreated areas of the peanut ficlds in
19SS (1 = 13.2:df = L1; P > 0.05). The date*chlorpyrifos
interaction also was not significant (F = 2.5 df = 8,16; P >
0.05).

Velvetbean caterpillar populations were vervlowin treated
and untreated areas of cach field in 1987 except during the
last three sample dates (Fig. 1), Seasonal density was less in
treated than untreated arcas oF = 117 dE0 = 1.3 P < 0.05),
and the datecchlorpyrifos treatment interaction also was

Iz
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Fig, 2. Mean numbers (+ SEM) of damsel bugs, bigeyed bags, and spiders per 10 sweep sampies in chlorpyrifos-treated and untreated areas
of peanut ficlds sampled on nine dates in 1987 and 1988 in Jackson Co., Florida.

significant (F = 15.1: df = S48 P < 0.001). Velvetbean
caterpillar populations were very low on all sample dates in
1985, Seasonal density was similar in treated and untreated
s (F=010:df = 1.1 P> 0.05), and the datechlorpyrifos
treatment interaction was not sicnificant (F = 0.1: df = 8,16:
P> 0.05),

Predators captured by sweepnets were damsel bngs,
bigeved bugs. and spiders s Fig.2). Damsel bug species in
cach peanut field were Reduriolus roseipennis Reater, Nabis
capsiformis. Germar and R alternatus (Parshlev). The
abundance of damesel bues was not atiected by treatment

with chlorpyrifos. The main effect of chlorpvrifos treatment
on damsel bugs was not significant in 1987 (F = 2.2 df = 1.3
P> 003 or 1958 (F = 1.0: df = L.I: P > 0.03). The
(luto°clllm])_\'rif'us interaction alsowas not significant in 1957
(F=09:dl =848, P> 003 0r 1988 (FF = 0.3: dl = $.16: P >
0.05). Bigeved bng species ineach peanut field were Geocoris
prnctipes (Sav).and G.udiginosis (Sav). The main effect of
chlorpyrifos treatment was not sigmificant in 1987 (F = 0 0:
dF=13:P > 0,03 0r 19SS (F = 0.1: df = 1.1 P > 0.05), and
the datecchlorpyrifos treatment interaction was not
significant in 1987 (F = 0.8:df = S408: P - 0.05) or 1988 (F
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Fig. 3. Mean numbers (£ SEM) of ground beetles, red imported fire
ants, and earwiys per pitfall trup in chlorpyrifos-treated and
untreated areas of peanut fields sampled on four dates in 1987
in Jackson Co., Florida,

= 0.3 df = 8.16: P > 0.03),

Abundance of spiders declined in plots treated with
chlompyrifos in 1987, but not 1988 (Fig. 2). In 1987, density
was lower in treated than in untreated arcas for several
weeks following application. hut was similar in treated and
untreated arcas for the remainder of the growing season.
The main eftectof chlorpyritos treatment was not significant
U= 230 dE = 130 P s 0,050, but the date®ehlorpyrifos
treatment interaction was significant (F = 2.6; df = S48: P «
0.05). The muain effect of chlorpyrifos treatment was not
signilicant in 1988 F = 15.9:df = 1.1 P - 0.03), and the
datechlorpyrifos treatment interaction was not significant

(F =05 df =8,16; P > 0.03).

The predators captured in pitfall trapswere ground heetles,
red imported fire ants, and canwigs. Frequent heavy rains
invalidated results for all sample dates in 1988, Precrsion of
density estimates in 1987, based on SEM's, was poor for red
imported fire ants, ground beetles, and enwigs (Fig. 3). No
significant ditferences were noted. Few red imported fire
ants were collected onany sample date in plots treated with
chlopyritos. However, the main effect of chlorpyrifos
treatment only approached significance (F = 5.7, df = 1.3; P
= 0.09). Nearly all of the canwigs in the pitfall samples were
Labidura riparia (Pallas). The main effect of chlorpyrifos
treatment was not significant for ennwigs in 1987 (F = 3.4 df
= 1.3; P> 0.05), despite much lower densities in treated than
in untreated areas on all sample dates. Densities of ground
beetles (Calosoma spp.) were equivalent in treated and
untreated areas on each sampie date, and the main effect of
chlorpyrifos treatment was not significant (F = 0.2; df = 1.3;
P > 0.05). The response of populations of red imported fire
ants, earwigs. and ground beetles to chlorpyrifos application
was the same on all sample dates (F = 11, 0.2, and 1.4,
respectivelve df = 3.18; P > 0.05).

Granular chlorpyrifos applied during the early pod stage
of peanut growth for control of soil-insect pests resulted in
direct and indirect effects on populations of defoliating
pests. Velvetbean caterpillar popnladons declined in plots
treated with chlorpyritos. Helicoverpa spp. populations
sometimesincreased due to - chlorpyrifos  application,
Increases in defoliator populations in treated arcas probably
resufted from indirect effects of chlorpyrifos on populations
of natural enemies. Spider densities were reduced by
chlorpyrifostreatment. Although results from pitfall sampling
were inconclusive. the data indicate that red imporied fire
ants and possibly - canwigs were direetly reduced by
chlorpyrifos application. However, other natnral enemies
were notaffected. including damsel bugs, bigeved bugs, and
aronnd beetles. Onr results demonstrate that chlorpyrifos
for control of soil-insect pests will result in nontarget eftects
on defoliating pests. However, these effects can inerease or
decereasethe possibility ofanouibreak. Based onour findings,
peanut fields shonld continue to be treated with soil
insccticide when cconomically justified. However, treated
fields should be scouted regularly, because sueh fields may
haveaninereased potential for outbreaks of some defoliating
pests.
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A Morphological Appraisal of Wild Species in Section Arachis of Peanuts'
H. T. Stalker®

ABSTRACT

The cultivated peannt, Arachis hypogaea L., is o member of
section Arachis nom. nud. along with its tetraploid progenitor. A.
monticola Krap. et Riw. four validly deseribed diploid species,
cightdiploid species whose na; ieshavenever Feenvalidly published,
and a large collection of txa discovered since 1975, Systematic
relatiouships and possible species circumsenptors are assessed in
section Arachis by means of nuzmerical tionomy. Seventy-three
aceessions were grown in the field and three randomly selected
specimens of cachaceession were evaluated. Numerical techniques
in the form of cluster and principal components analyses were nsed
on 56 characters. including 20 reproductive, 30 vegetative, and six
created varables. Most vanation was observed {or leaflet size and
shape, followed by branching habits and Qesver size. Althongh
grouping of accessions did not alwavs conforin to expectations
based on published species deseriptions, general relationships
amaong taxaare evident from the analvses. A total of 2010 25 species
will likely exist in section Arachis hased on the observed variability.

Kev Words: Arachis. species, nomerical twonomy,

The genus Arachis comprises alarge and diverse group of
diploid and tetraploid taxa native to Sonth America. Species
were first described by Linneans in 1753 and monographs
have since been published by Chevalier (1), Hoshne (7), and
Hermann (6). Due to in;uiequut(' herbarium specimens and
the lack of ficld collections from over the ringe of the genus,
Gregory et al. (4) considered these works to be greatly
deficient. Three different infrageneric classifications have
also been published (3.5, 9) wherein the genus was divided
into sections. Hovever, none of the sectional names have
heenvalidly published according to the mternational Code
of Botanical Nomenclature (10). Although 70 or more spe-
cies may existin th(-g('nus 3 1S), <)nl_v:22 species, onevariety
and one hvbrid have been validlv described. Names for at
least 12 additional species are commonly found in the
literature, but these names have never been validated with
descriptors. Collections made in- South America during
recent vears have nearly tripled the number of accessions
maintained under cultivation (12), and 1he tiaxonomy of
Arachis has become inereasingly deficient and confusing,

Species of section Arachis nom. nud. sensu Gregory et al.
£5) are of spectal interest hecause the cultivated peanut A.
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hypogaea L. (2n = 4x = 40) is a member of the group. Both
annual and perennial species in this section are widely
distributed east of the Andes and north of 35° south latitude
in South America. The known distribution of section Arachis
has been extended to more than 1900 km northwest in
Bolivia, 1500 ki to the northeast in Brazil, and 350 kmi north
along the Atlantic coast since 1976 (11). Section Arachis is
distingusihed from other sections of the genus by having tap
roots but no adventitious, roots or rhizomes, vertical pegs
which do not grow in a horizontal direction after penetrating
the soil, and flowars without prominent red veins (5, 10). Six
species (A hatizoeoi Krap. et Greg., A. diogoi Hochne, A.
helodes Martius ex Krap. et Rig.. A. hypogaca, A. monticola
Krap. et Rig. and A. villosa Benth. var. villosa) have been
deseribed and names for nine other species have been used
(Table 1). Estimates of the nimber of species which even-
tually will be described in section Arachis have ranged from
15 to 20 by Stalker and Moss (19) and from 34 to 46 bv Valls
et al. (19).

The purpose of this paper is to present results from a
morphological studv of wild Arachis species referable to
section Arachis. A large number of living accessions have
been used inan attempt to better describe taxonomie rela-
tionshipsin section Arachis and to delimit groups which may
eventually be recognized as species. Tt is hoped that the
results from this analvsis will iy the foundation for a more
complete taxonomic synthesis of section Arachis in the
future.

Materials and Methods

Seventy-three wild peanut aceessions belonging to section Arachis were
transplanted in a field at the Sandhills Aaricultural Research Station. NG
it Mav 1956 (Table 2). Forty-three of these accessions were obtained from
D. ). Banks. U.S. Curator at that time for Arachis species at Stillwater. QK
in 1979 and 1981 14 aceessions were obtained in 1982 from . B, Simpson
of Texas ANM University, Stephenvlle, TX: and Taceessions phis a small
leal (s mutant of 10038 were already maintained at North Caroling State
University prior to recent introductions, Two additional collections 16536
and 7762) were obtained in Brazil durng a collection expedition in 1984
by HL T Stalker, G Simpson. J F. ML alls, 1L Godoy, and W, L,
Werneck.

Three plants were rundoinly selected frou each accession grown in the
field and scored for 20 reproductive and 30 vegetative traits 90 to 95 davs
after planting. Data fur the following traits were collected: presence or
absence of Bowers on the wean stem: main stem and lateral branches erect
or prostrate: length of wain stem: Tength of Tongest Tateral hranch: relative
amoint of lateral brnehing: annuad or perenmal: length and width of main
stenand Lateral leaves and Jealets: shape of main stem and lateral leatlots

Linceolate = 1o obwordate = 6 shape of the Teatlet apes on i stem
ana lateral leaves caenminate-abrapt = Ltocmargmate = 7); stipule fength:
netioie fength of maesten and Laterad Teaves: mternode Tength between
featlets on i stemand Literal leases: mambers of trchomes on steas,
apperand lower leallet saeface, leatlet margins and pews: length and tvpe
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