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The insects found by the writer on cotton in Puerto Rico during
1935,.1936,al1d 1937, together with those reported by other ",riters,

'Insect damage is animportant factor in limiting the production of
. sea-island:cotton in Puerto Rico. A knowledge of the various insect
species involved is essential b(lfore any practical methods for their
control can be determined, A few observations were made prior to
1920, but since that date the economi,c status of many of the species
has changed and several other speCIes not then recorded ate now
serious pests. Although the damage by many species is not extensive,
the collective damage by all concerned is significant.
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are here discussed in the sequence of their economic importance
under orders and families as shown in the following list:..

LEPIDOPTERA

Gelechiidae:
Pectinophora gossypiella (Saund.)

Parasites: Chelon-us blaekbu1"1ti Cam. (Introduced)
EXG'ristes l'oboratOT (F.) (Introduced)
lliicr01lmcon kirkpatriClci Wilko (Introduced)
Pei'isierola·,n: sp., near n'igl'i,fenHir (Ashm.)

Predator: Solenopsis gemindta F, .
Noctuidne:

Alabruna (n'gillacea (Hbn.)
Parasites: Apantelcs aletiae Riley

BI'achyml7ria incer/a (Cress.)
~[U'coplwfJa la11l1lens Wied.

Anantis doaoriw1/. Dyar
Feltia. s'ubtern/n ea (F.)
11eUothi:~ virescen s (F.)

Parasite: Sal:cophaga lam1lens Wied.
];aphYfJl1Ut tmgiperda (A. and S.)
D. 8nnia (Guen.)
Prodcnia dolichos(F.)
p. IJllIchPl7(( i H. S.)

Pyralididae: •
COT('1/1'(( r'ephalonica (Staint.)
Epl1 estia cantella (Walk.)

Para, itre: Microbro,con hebctM (Sny)
N0Pttculidae :

Ncptic1l7a gos8JJpii F. a11(l L.
Cm;mopterygidae :

Pyrodcrces t'ileyi (,Ylsm.)
Parasitps: Perisierola nigritenz'ur (Asllm.)

Spi7(Jclwlr;is ftavopicta «( 'ress.)

HErdIPTJ.;RA
l'n:rbocoridae:

• Dysdercus (I·ndreae (L.)
D. sanguinariu.s St[il

1'0utatomi.dne:
A.cros{,crnwn marg£n(l.t1lm (P.B.)
DO'lJ(t plan£t'rons Barber and Bruner
Monwidea C'(I.b1'OSCk (Dallas)
Nezltra virid1tla (L.)
P iezod 01'US {/1tf.ldin it (Westw. )
Pod,is7ls sCkgittCk (IP.)
Thyanta pm'ditOf' (F.)

lHiJ'jc]ae;
Crcontiades ntbrineTvis (Stul)
Lygu;s apicallis Fieb.
PO!Y1n61'US Clmcatu8 (Dist.)

Coreiclae:
Cat.orhintha fj1ttt'ula (F.)
C'h(l!J"iesterus gmdUcornis SHU
Gorizus hya./.inus (1<'.)
Q"'1dac (F.)
l>r:Pt(icorisafi,litql'mi·' (:B'.). ,'.
.lIaga.lotom.1I8 t',u'(ipcs (\o\TestW.

Lyg::H'id?c:
.Lyga,ftlls coUal'is F.
Oncopeltus aulicu8 (F.)
O"Uwca bi.lobata "(Say)

'l'illgitidael.
. C'01·ytha.ica carinata. Uhler

Cm'ytl!1fcha fjossypii (F.)

INSEC'J'S AND A MITE ON CO'l'TON

HOMOPTERA

Coccidae:
Asterolecanium pustuz.ans (CklL)
Aulacaspis pentagon,a (Targ.)
Ceroplastcs dcnudatus Ckll.
H cmichionasp'is minOT strachanf. Cooley
Pinnaspis 1Iuxi (Bouche)
Saisset'ia hemisphaerica (Targ.)
S. nig'ra (Nietn.)
S. oZ.cae (Bern.)
PselcdocoCC1lS brevipes (Ckll.)
P. citri (Risso)
P. longispin,us (Targ.)
P. v£rgctfltS (Ckll.)
Phenacoccl/.S gossypii T. and C.

Aphiidae:
Aphis gossypii Glov. .

-' Parasite: Dysiphlebus testacelpes (Cress.)
Predators: Baccha clavata F.

B. latil/sculus Loew
Chrysopa sp.
Cryptolae1nU8 montrollzieri Muls. (Introduced)
Cycloneda sang1tinea val'. Umbiter Csy.
Diomus (loTa.lis (F.)
Hippodq,mia comJergens (Guer.) (Introduced)
H1JP()raspis festiva Muls.
H.Gonnectens ('1'hunb.)
PsyUobom. nann Muls.
8r:ymntts I.oewii Muls.
S. roseicollis Muls.
Scymnus sp.

Cicadellidae :
AgalZia albidul(t Uhler
Cica.delZa 8im-iUs (Walk.)
C. sirena (SHil)
Empoasca gossypii Del.
Poec'iloscarta histrio (F.)
X e1'ovhloea viridis (F.)

};'ulgoridae .
aUary.s complectus Ball

COLEOPTERA

:Curculionidae :
. ApodrosUos argentatus Wolcott

Ohalcodermus sp.
Diaprepes nbbreviatus val'. dou1llJieri Guer.
Exophthalmodes 1'oseipes (Chev.)
Lachnopus curvipes (F.)

Chrysomelidae :
C,·yp.tocephal!Us nigrodnctus Suff.
C. t"iStiC1Jltts Weise
Cryptocephal1JS sp.
Diabrotioa grarninea Baly
Hilarocassis exGlmnationis (L.)
illetachronw antennalis Weise
Myochrows sp.
Norlonota sp.
8ystena. basal'!s Duv.
8. 1;al"1:0. 'Weise

Ceramb\'cidae:
'Ataxia al'boscutcllata Fi her

Parasite: Ipobracon p.
'J'enebrionidae :

Blapst1-ntcs st1'iafttlus Muls, and Rey
TriboLiu,m contu.s1Jm J. d. V.
T. castaneum (Hbst.)

3
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HEMIPTERA

Pyrrhocoridae.-Two species belonging to this family cause seri
ous injury to cotton throughout the island, namely, Dysder(;Us san
quifl,arius ,and D. andreae; both species are commonly called La Union,
as they are frequently found in copulation. The former pecies is
most abundant along the north coast while the latter is more numer
ous in the arid areas of the south coast. The adults and nymphs of
both species are gTegarious b,ut are constantly moving; therefore the
population density is never uniform in a field. D. sanquinarius was
also found numerous on maga (Montezuma speciosissima) and to a
lesser extent on clamor (Thespesia populnea).The most favorable

of D. andreae is Thespesia pop'uZnea, on whichit may be found
i<q,nrJl1g the entir~year;AlndilonhirtumandSidasp.also serve as

The injury to cotton caused by pyrrhocorids and pentatomids is
essentially the same and is limited largely to bolls. The feeding of
these insects causes the lint to become reddish brown and as a result
almost worthless. A proliferation of plant tis~ue takes place on the
inner side of the carpel at the point of entrance of the insect's mouth
parts. In general, dillnaged bolls wIlen open are characterized by
partially spreading carpels and shriveled locks. Cotton locks may

process of ginning. The numbers of this insect in stored cottollseed
are, therefol:e, governed to a large extent by the proportion of cracked
seed. The eggs are laid on or among the cottonseed, and the first
instal' larvae gain entrance into the seed through the cracked hull and

-"hollow out its contents. Pupation occurs inside the seed or in the lint
surrounding the seed. Th'3 larvae of this species were rather heavily
parasitized by ]}!icrobracon hebetor. ", .

Oorcyra ceplwlonica was not found numerOUS'lll the stored cotton
seed, and therefore the damage it causes is negligible. Wolcott (43)
reports its presence in cottonseed cake.

Nepticulidae,-The cotton leaf miner (Nepticula qossypii) was
first described and reported as a pest of cotton by Forbes and Leonard

. (14).. They found it present ~hroughout the commercial cotton~,
, growmg area on the south cOl;tst, m many fields al~ost 100 percen.t or
,the leaves being infested. LIttle premature sheddmg of the folIage
was observed, however, even on plants severely infested. In Janu
ary 1936 observations on the south coast, where cotton had not been
grown commercially £01' 3 ye~rs, showed this species to be present
in limited numbers on cotton only at Boquer6n. Wolcott (43) also
tecOl'ds ~ts presence on the leaves of the hollyhock (Alt(w.ea 1··osea). at
Rio Piedras, Rainwater (30) reports the presence of thIS pest on WIld
cotton in southern Florida, in some cases 100 percent of the leaves
being infested, resulting in severe shedding of the foliage.

Cosmopterygidae•. The pink scavenger worm (Pyrode1'ces rileyi)
feeds only in partly decayed bolls found on the plants or on the
ground and consequently causes no injury to cotton. The mature
larvae may be mistaken for the pink bollworm. It was numerous
in all commercial cotton-growing districts of tlleisland. The pupal
stage is parasitized by Spilochalcis jiavopicta. Wolcott (43) also
records Pensierola niqrifemur as a parasite of this insect.
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Audant (1) also records its presence in Haiti during the
months.
Nun~erous parasites have been recorded as attacking the cotton leaf

worm m ,?"a::-lOus p~rts of the world. Two pupal parasites were t1ll~
only benefic.1al ~peCles reared by the author from Puerto Rico, namely.
B1'achymena .'tncerta and Sarcophaqa lambens. Of 380 pupae of
Alabama ar:rl.'tllacea coll~cted at Isabela in July 1936, 7, or 1.8 percent,' "
were parasItIzed by B. 'tncerta and 16, or 4.2 percent, by S. lamJJens.
Also, of 100 pur.ae of the cotton leaf :,,?rm collected at Boqueron in
February 1936, 10 percent were parasItIzed by B. ince1'ta. Wolcott
(43) also records /:panteles aletiae Riley as attac1..'ing the small larvae"
and S. sternodont'l8 Towns. (=S. lambens Wied.) as attackino- the"
pupae of this species. t:>

F~mr differe.nt species of armyworms (Laphyqma fruqipe1'da, L..
swnw, Prodenw pulchella, and P. dolichos) have been reared from
larvae collected on cotton, but they seldom, if ever, become sufficiently
numerous to be of much importance. Considerable losses have been
caused, however, by£. fruqiperda and L. exiqua in the United States
and in northern Mexico.
. A soil-inhabiting cut.worm, Fel~ia 8ubterranea, became abundant
m field~ of l',Ol~ng se~dlmp; co~ton m Augus~ and Sept.ember 1937 at
Boqueron.. Ilns sl,leCles hI~es m the ground 111 the daytIme and sallies
forth a,t mght to feed, cuttmg off the stems of the young plan~s just
below t,he surface of the ground and feedi~g -on. the .leaves. Many
acres of cotton were replanted two or three tImes m thIS area because
of attacks of this pest. Serious damage to cotton by F. malefida
(Guen,) has beeI~ observed by the writer in Texas. Smyth (33) also
reports the troplcal cutworm (Xylomiqes sunia Guen.=Laphyqma
sunia (Guen.» as attackino' cotton.
Althou~h the bol~worm (Heliothis obsoleta (F.» is a serious pest

of cotton ill the Umted States and of corn in Puerto Rico it has not
been observed by the author attacking cotton in Puerto Rico.

Moths of the tobacco budworm (Heli.otMs virescens) have been
reared from larvae collected on cotton, but rarely, if ever, does it
b.ecome a pest. Fo}som (13), however, reports that this species -at
tIm.es becomes a rat!le~ serIOUS pest of cotton in southern parts of the
Umted States. This illsect was found to be nmnerous on LJ butilon
hirtu"n at Gua.nic~~ Lajas, and Boqueron in November 1935. It was.
found to be parasItIzed by Sa1'cophaqa Zarmbens.
. Seve::-al species of Anomis have been reported as pests of cotton
ill var:lOus par~s of the wor~d. Wolcot~ (43) records one species,
Anomw docton1l1n, as attacking cotton III Puerto Rico. Creio'hton
.( 8) reports th~tA. erosa Hbn. causes considerable damage to ~otton
111 Flonda; Ralllwa~er (31) repol't~thlj presence of A. jiava (imbriaqo
(Ster:h.) oncot~on H1S'outh. Carollllaand(30)ofA.i1npasla Guen.
on YVlI~ co.tton lllFlol'Ida. In Puerto Rico the writer b.as ronnd A.
erosa feedlllg on SUa cordifolia and A. illita Guen. on Malachm
?a]J~tata, each species being ~1Umerous' on their respective hosts. It'
IS h~ely that these two speCles attack cott.on to a limited extent on
the Island.

Pymlididae.-Two speci.es of pyl'alids were found attacking stored
cottonseed, r:amely, Ephestia cautella and Oorcym cephalonica. The
former speCIes attacks only cottonseed that has been cr~cked in the
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DIPTERA

Cecidomyiidae.-Although Ballou (92), Wilson (37), and Rain-
water report damage to cotton caused by the flower-bud maggot

Uontizri,nza' gossypii Felt) inAntigua,St. Croix, and Florida, it was·
by the writer in Puerto Rico.

, COLLEMBOLA

Entomobl·yidae.-At Quebradillas during June 1935 three species.
of sprmgtails were numerous on the lmder side of cotton leaves,
namely, Entomobrya c1.loensis, Salina wolcotti, and Salina sp. The
economic importance of these species in cottonfields is not known.

the north coast during 1935, but was scarce in this same area in
'.i936 and 1937. Wild cotton was generally fOl..md heavily infested_

The larvae and adults are fOl..md on the outside of the bolls or under
ne:;tth the calyx, where they scar the surface and cause w?-i~e abrasions

oJ,bat later turn brown. Smyth (33) reports that the 111JLU'y caused
~'by this species seems "to be immediately concerned in the attack of a
lji'tiisease that somewhat discolors the bolls and causes the calyx to cement
ii~~pelf to the outside of the boll, preventing the latter from bursting
fs;properly." In 1935, when this species ",:as abundant, only a few bolls
~:\vere noted by the writer that checked WIth these obs,ervatlOns. Of ~6

'nelds examined along the north coast between Aguadilla and Camuy In

·December 1935 the injured bolls per field ranged from 5 to 79 percent"
averaging 28.5 percent. .

Two other species of thrips of slight importance were found on
cotton, namely, Franlcliniella insularis and Haplothrips flo1.odeyi.

ORTHOPTERA

Gryllidae.-In February 1937 the West Indian mole .cricket.
vicinus) caused damage. to young cotton seed1111gs at

The attacks of this pest were confined to plantings in sandy
soil and less ,than 5 percent of the .young. plants were, des~royed,l)y

.the cutting off of the main stem Qr roots Just below the SOlI surfac~.
Leonard (f20) reports that considerable damage was caused by thIS
pest in 1931 at Isabela. Pastor.Rodriguez (~9) r~comI.nends~he plant
ing or an extra amount of seed m order to allow for ChlS pest 111 cQtton
fields. Wolcott (43) records the presence of Gryll1.lS a8similis in
cottonfields.

ACARINA

Eriophyidae.-The West Indian blister mite (Eriophyes gossypii)
ii'COllstJltufes one of the major cotton pests. In 1936-37 a few .fields

COInpleL,elY destroyed and many others were severely damaged
tl1LrolLlg1101.1t the commercial cotton-growing districts as a result of the

of this mite. Damage was found most severE; in fields in which
the attack began on the young growing plants, and in such cases the
development of fruiting forms may be entirely frevented. Its early
history in the West Indies, nature and extent 0 injury to sea-island
cotton, and methods of control have already been recorded by Ballou_
(~), Wilson (37), and Fife (11).
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rather abundant on cotton and are h'Ilown to be important factors limit
ing the abundance of aphids and mealybugs in cottonfields. , The fol
lowing species were found to be present: Oryptolaemus montrouzieri,
Oyoloneda sanguineavar. limbifer, Hyperaspis connwtens, Psyllobora
nama, Scymnus roseicollis, and Scymntt;. sp. Oryptolaemusprobably
attacks all mealybugs belonging- to,' the genus Pseudococc'usbut it was.
not numerous. VanDine (36) records the introdl..lCtion of .0. mon
trouzieri into Puerto Rico fromCaIifornia in 1911 to aid in the:,
control.of the sugarcane mealybug. 'Wolcott (lt3) also l'epol'ts the'
following coccinellidpredators oiLhe cotton aphid: Hippodamia COn
vergens, Hyperaspis festiva, H. connectens, S. loewii, and Diomus
florolis: He also reports the presence of a syrphid, Baccha latiusculus.
Hooker (15) reports that Hippodamia convergens was introduced from
California to aid in the control of aphids. "J'

Cicadellidae.-Six species of leafhoppers were found onculti
vated cotton, namely, Empoasca gossypii, Oicadella sirena, O. similisr
Agallia albidula, Poeciloscarta histrio, and Xerophloea viridis. Oc
casionally E. gossypii becomes abundant enoughto attain an economic
status./ particular,ly, on the south coa,st. L,e,af,h,oppel's, ha,bitl,la,lly punc
ture tIle stem and leaves, fro.m which t~ey>extract large qU~lltitie$of
sap, hutthe'plant seems to wlthstand tIns loss of .sap, and 111Juryfrom
these insects is apparently slight. '

Fulgol"idae.-Oliaru.8 complectus, found in limited llUmbers .on
cotton, was the only species of this family coIiecte~.

COLEOPTERA

Thripidae and Phlaeotluipidae.---'The greenhouse thrips (Helio
thrips haemorrhoidaUs) was found abundant on cultivated cotton along

, Curculionidae.-All the beetles of this family found on cotton
cause some injury by eating large circular hole out of the leaves,
flower bracts, and squares. The following species were found fairly
numerous and were rather widely distributed: Lachnopus curvipes,
Diaprepes abbreviat1.l8 va):'. doublieri, Ohalcodermus sp., EW!J.phthal
modes roseipes, and Apodrosu8 argentatus.

Chrysomelidae.....".,Six species of leaf beetlesiwere found in, limited
numbers attacking the leaves of cultivated cotton, namely, Diabrotica
graminea, Systena basalis, Hilar:ocassis exclamationis, Oryptocephalus
sp., jJfyochrous sp., .and Nodonota sp. Wolcott (43) reports that
S. varia occasional1y becomes a serious pest of cotton in Puerto Rico.
He also reports that O. nigrocinctus, O. tristic'lilus, and M etaclvromu;
antennalis attack cotton to a certain extent.

Cerambycidae.-The borer Ataxia alboscutellata was found tun
neling in the main stem and smaller branches of old cotton stalks bear
ing green leaves at Sabana Grande. In one.field 11.3 percent of the
stalks were found infested while in another only 0.67 percent were
tunneled~ The larvaewere found lightly parasiti2;eq by Ipobrac01J, sp.
.'l'enebriol1idae.-Insects belonging to this family found by the'
author were not causing injury to cotton. Wolcott (43),llowever,
reports that Blapstinus striah,zus attacks sprouting cotton seedlings.

, He also reports the presence of Tribolium confusum and T. castane1.1Jm
in cottonseed meal.
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~llt?t:el:~~ty~)~:Qr;:I~~;ttpfJ~~Z~NXo~c~~hW;~
when s~ve.rely_att~cked.bythe~e.bugsUlay<fiare;turnyellowishi'h
comefiaeqld, ~nd fallt() thfgl'ound...' ". .•.. ..•.. ........................•...........•.••••.•.............?..' .....•.....••.•.
.' To detel'winetheamountofdatnagecau8Bd bythetboUcfeedin
group .. of.·pyrrhocoridsfpentatoJ?ids,·.· allg.•.ot~~rhemipterollsillsec

'.. ~~tll.re,greeu.polls:""-er{\.exanun{\dtl1rought)Utthe. cottonco-ro'l,vih
q.lstJ;'ICtSO~ j=)uert9' Ri~o 'quriJig 1935, 1936;.ard '. 1937: .. 'Th~resul
are:shown In table' 2." .' .....•.•.•...• '. ..' .

NorthcoastL:'__"" __ ~: September193L_' ~ '.127:.8
Do__.__ ---~~~ .•--~.~. J\jnc 19~6-.---••·: ...• ,·- . 93..3
Do_c•.•..-.:.-.••- __. Au~ust 1931'-_...•..__ . '.97.3

Southcoast'__• : ~,.March 1936.•~.:.--~._. 100.0
])0·<' _-_, .• -- ..._._.c April 193.7. __._.•_:_ ,.:.' .100.0 .

'l'otalor averfl!;~...-'--. .•: ••_•.::.:•. _.1--.---78-.. 103. ~

I ?aus~d mainJyqyvarious species' of j)Y'r~hocorids.and'peritatomlds,'the lIlost i;npoitau'tspeCie8h~i~g
D1J.sfl~r~~8'S(l'n:qU1nm:!U~,:-p. r;tndreae., Ne.z_f1:ra .vznd1.itlU, ,Acrosternu.,m .mqrQ:mat1j,.m, .Thya,7Jta pe~ditor. :fiez~d9r:U,3
qUildznn, and Morm,dea cubrosa.··. . .... '. ..... ". c' . '. ......-
. 'Samples taken at A~uadU.la, Isabela, Quqbradillas. Camuy; HatUl6, anq ftorecibo .•
, Samplcstaken 'at J30queronand Laias. . . .... ., .
<Sampl~s takeu onlY-atBO'lu~r6n.· .

. ()f 8~()88hol1se~aminedfrom 78 fields, the number 'Ofln~tll~~'g;~'~e~'
.bolls punctul'eq. averaged~O.l per.centandra~g~dfrQm Oto82 per
cent On the south. coast, .111 Apnl 1937,thelnJl).~edhoHsal1cl'locks
~v~r~ reeorcle~ ~epa):'ately.. Q~ 9Q9 b()lls{\x::p.p.in~<3.\ th.~P61:centage
m.J~r~d rq.p.ged from. 6 to 30.' avertigmg 1§.6;~~e p;¢r.cen:tage'()~iR'jur~d .'
l?c1~~l'a11ged. frOl'Il 3to 19, averagll1g9.~he~tamlIlgandcllseoI9ra>
~lOn9f the .1ll1tcall~edby boll-feedi:D:gh~bit~Of'variol1sih~!l1i'ti~~rous
mseyts re.:ferred to at)Ove.materiallyrediJc,~sth.egradeofth.eentire

.. crop and, therefor~,lts.value.. .... ..... . ' •.... '. ••. ••...•..•....................."<">'i',
·J:-lent::t,toll1i~ae.::-The in.sectsof j;his,;gro.'1P 'are"not 'Soiluportantas
the· pyrrh~eorlds, .yet .·.they.cause cOIlslderably damagE\tosea-islaIld
cotton S~x.specles ,wel'e f01J]ld.assoyia,tE\d':with,cotton'l1a1.llelY,

·Neztt1'a .v~nd?J:la, .. . Ac,ros'te'rnnm, "m,argi1fatttrr&ThYCfnttt> p~ri1itm"
POd'lSUB sagitta, .Piezodorus 'guildinii,ahdM~rlid4ea (fubro8(t.< N:

·~jTid.'0Za. a,Il~T:l!e~i1itorhav.e. also~E\ent~por,.ted.·9Y¥otriU (~5)~s'
eauslIlg· senouslllJuryto.· cotton on the ·mall1land.Howevel'.the
etact~c01wmi9 status?:/' these sgecies o~'eottoninPl1ert8 Rico h'as ....
l1;otbeE\ll ?etermiried.."\iV61cott '. (4S}alsQ Te9ordsth~pres$i:iceof
.Lo::vaplan~lron8 oneottoG.. ....•....•......••••.............• < .....:,.' ...•....•..•....•........•. '.......... . ..••................ ' .........•.....•

.: Mi~id~H~,~TTw?speci~so f tilis fal1Jily' (J;.Yfl..us ,apicalis.an<3......ereon~
t~7:des.' .. r'U?'(1Mr:VZS )" .. were ·.f?~nd.on9ott9~.'+hE\.. latt~r··· species'wa~ .

.llu~~rous)r:ce.rtal,If )Qca,~ltles '.9.11 ·.tl~e.so\ith(~ol1~t,e~peciall YAn' fields
:wher,~eowpa~1Ion·· CrOPpll1f{ WIth.: d()i'n~vas'prac~icecl.A; ..... dE\tailee1····

. study was ll?tlmtde·.ol'theirfeediIlgha.bi~s0:hcotton,butitis>lik:ely
that they puncture very ['mall' squares, whICh then become blasted artd

INSEJOTSAND 'AlVII'I'E ONOOTTON

·sl1ed,th~rehypl'eventingthe.fOlinati()ll()Jfiowers.. Wolcott .... (.~3)
()reports the presence ofPoZymerusouneat·us On cotton in .Plle!to
·co.Folsoln(12)reports serious damage to coUonon·the mainland
thI'~e closely):'elated species;O. debilisYanD., L. praten8is{L~),
L:elisu,syan;D. ..•...... . '.' '" '. .

CQr~id~~;~Althollgh the.·natureall'dextent ordamage to cotton.
ya:i'iolTs insects of this family have not been investigated, the.

Uo:wing ~pecies'wereioundtobepresent:ll1 agalotomus ru;(ipes,
torhintha. guttula, Oorizus .hyalinus, Ooriwus smae,Leptocprisa
,!ormis,and Oharwsterus gracilicoffiiS. . Since Morrill (25) reports
ious d~nlagetocotton'bydoselyrelated•... species. iIi '" t~~Uni£ed

ates;itis.believedthat.the .above-mentioned insects are" of·, some
onmnic-importance in Puerto Rico.

. .. Lygaeid::t,e. Three species or Lygaeidae were collectedhl c(jttOl1~
fi~lds, lla,111ely, OncopeZtus aulicus, Lygaeuscollaris, and Oi·thaea
pilobata.Morrill (135) has reported that closely relatedspe(jesattack
both cotton squares and bolls in Texas. . '. . .

'l'ingiti~ae.-Two species of lacebugs··. (Oorythuchagossypii and'
!ipqrythaic/(tcarirYlta) were found occasional1yoncottol1, but the
;t'R.d~agecaus{\d'byeitJ:.1erofthese species is negligible. ". '. •
';< MisceUaneous.Hemiptera.':'-Diolc'Us irroratus .. (F;), 01 thefarnilY ..

Pelltatomidae,. Zelus longipes (L.) of the '. Hedu.viidae, . and Nabis
'pfl'psi!ormi,s'Gerrp:of .the N abidae, ""ere cominonlyfbund incottpn
fields, ;butnoobservations' ""ere made of their feeding habits; . .

HOMOPTERA

:0Co~ci{hie;.>Scaleinsects were eommonly 'fou~don ~ultivt{ted cot
~(m.!JernichiWl,(ispis. minor strachani,. Oeroplastes··den~idatus,8ais.

B.etiaoleae,S.hernisphaeriQa, and S.nigra.were collected by the .
. 'l'iter;''Wolcott (4,3) ····also reports. the . presence '. of A ulaca$p;is

ntagorta;Asterolecaniumpustulans,and' Pinnaspis bu::vicmeotton.
liege species.bec9me most numerous oncoitonplantingslatein the

sqn but'never become.', abundant enough· to attain . aifecononiis.·
us; It appears that scale insects will become abundant on cotton
y-ivhenthe.J?lant isaperennial,andthusa longer period for the
~a,q.o~the.colonies.... is· .• provided. 11. minor .strMhariiwas·also·

"maabu~dantonT hespcsia populnea and on the. trunks of wild
epotton'i ...•••.. •....•. . .' ....•. ..•.. .......•....•.•..•.•. '.' ..•....•.......
'T?re~.~pe.cies 9fm~aly bugs '(Pseudococo'/.?s·. vvrgatus, P . .brevipesi.
df; m,tr'l) '., 'Ye.re. found on' cotton but none ..~bundantenoug;h to
se ll()tlceable IIlJu.~y.,Wolcott(4$) also reports the presence?f
enacoc~u8goSSYP1(t and'Smyth< (33)" PseUdococcuslongispi'1us;
ey~ls9.JQundthe~moreabun4ant'on91der plantingsotcultivated
ton and on p~renniuLwildtreecotton.All specieswere-fonnd
reilumepousonthenorthcoastthall in the arid·.'ureasofthe south., ..
,APlliidae.The. Cottonal(hid(Aphisg()s8ypii)ocqursthrOiJgh~

..thecom~<:l'cialc9tt0l1 'districts ofth~:island;'However; heavy ...
<::r'alllfS,parasILes;anQnumerouspredatorsareefIective checks .'. on its'

••........... nda.llce.It w~s found l1Ya,vilyparasitiZed byLysipltleo1lBtesta-·
·)·ceip~s.·. AlJlOl1g, thepredatDTs; 'Baccha·clavatc[ and. Ohrysol)(tsp.. were
·,:f9-qna.tl1e mostlIJ:lportant ..'l'hecontroLefIect,edbY 13, cZa·uata.wasto.a .•..
i.la;rg~ .. ext~11t "alll1Ulledby~he~qtio11Q~a '.~econ ~ary "pupa~.pa:r~site,,,
'J!>l1fhyrteuron allogNptae .Ashm. VarlOus cocclllelhds Were •fOlllld.



Thripidae and Phlaeothripidae.-:The greellhouse thrips (Helio
thrips kaemorrkoiaalis) was found abundant on cultivated cotton along

11INSECTS AND AMI'];];; ON COTTON

~;~he north coast during '1935, but was scarce in this same area in
; '1936 and 1937. Wild cotton was generally found heavily infested.,
·"'1:'he larvae and adults are found on the outside of the bolls or under
. 'tie.ath the calyx, where they scar the surface and cause white abrasions
_."that later turn brown. Smyth (33) reports that the injury caused
"oy this species seems "to be immediately concerned in the attack of a

disease that somewhat discolors the bolls and causes the calyx to cement
itself to the outside of the boll, preventing the latter from bursting

'. properly." In 1935, :when this species w:as abundant, onlJ;" a few bolls
jvere noted by the wnter that checked WIth these obs.ervatlOns. Of ~6

. fields examined along the north coast between Ag-uadilla and Camuy 111
,December 1935 the injured bolls per field ranged from 5 to 79 percent,.
averaging 28.5 pe:-cent.. "

Two other speCIes of thnps of slight lillportance were found on
botton, namely, Fran7cliniella insularis and H aplotkrips gowdeyi.

ORTHOPTERA

Gryllidae.-In February 1937 the West Indian mole .cricket
i<{Scapteriscus vicinus) cau,sed damage to young cotton, see~l111gs at
i?Isabela. The attacks of tIllS pest were confined to plant111gs 111 sandy
'Scoiland less than 5 percentaf the young plants.were.destroyed by

••.... the cutting off of the main stem or roots just. below the soil surfac~.
i; Leonard (130) reports that considerable damage was. caused by tm.s

pest ip 1931 at Isabela. Pastor .Rodriguez (93.9) r~c0ID.J.l1ends ~he plant
ing aT an extra amount of seed 111 order to allow for thls pest 111 cotton
fields. Wolcott (43) records the presence of Gryll1.bs assimilis in
cottonfields.

DII'TERA

Cecidomyiidae.-Although Ballou (13), Wilson (37), and Rain
water (30) ,report damage t? cottO? caused by ~he flower-b~d n:aggot
(Contarinia gossypii Felt) 111 AntIgua, St. CrOIX, and Flonda, It was·
not found by the writer in Puerto Rico. ."

COLLEl\;lBOLA

Entomobryidae.-AtQuebradillas during June 1935 three specieS'.
of sprmgtails were numerous on the tmder side of cotton leaves,
namely, Entomobrya C1.bbensis, Salina wolcotti, and Salina sp. The
economic importance of these species in cottonfields is not known.

ACARINA

'ok Eriophyidae.-The West Indian blister mite (Eriopkyes gossypii)
'ponstituces one of the major cotton pests. In 1936-37 a few .fields

\vere completely destroy~d and many ~thers. w~re severely damaged
throughout the commercIal cotton-grow111g dlstncts~s a resu.lt of ~he
attack of this mite. Damage was found most seven, 111 fields 111 whlCh

'the attack began on the young growing plants, aIld in such cases the
development of fruiting forms may be entirely prevented. Its early
history in the West Indies, nature and extent of injury to sea-island.
cotton, and methods of control have already been recorded by Ballou_
(2), Wilson (37), and Fife (11). .

THYSANOP'fERA
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rather abundant on cotton and are known to be important factors limit-x
ing the abundance of aphids and mealybugs incottonfields. The fol-~

lowing species were found to be present: Cryptolaemus montrouzierit ;

Cydoneda sanguinea val'. limbifer, Hyperaspisconneatens t Psyllobora.~
nana, Scymnus roseicollis t and Scymmlrs sp. Cryptolaemus probably.,
attacks all mealybugs belongin~ to the genus PsevAococCUS but it w?-s' ..
not numerous. VanDine (36) records the introduction of. C" 1r!,on-,
trouzieri into Puerto Rico from California in 1911 to aid in the,
control of the sugarcane mealybug. ·Wolcott (43) also reports the
following coccinellid predators of the cotton aphid: Hippodamia con
vergens, Hyperaspisfestiva, H. connectens, S. loewii, and Diomus
floralis. He also Teports the presence of a syrphid, Baccka latiuscul1.l8.
Hooker (15) reports that Hippodamia convergens was introduced from
California to aid in the control of aphids. ,. . .

Cicadellidae.-Six species of leafhoppers were found onculti
vated cotton, namely,Empoasca gossypii, Cicadella sirena, C. similis t
Agallia albidula, Poeciloscarta histrio , and X eropkloea viridis. Oc
casionally E. gossypii becomes abundant enough to attain an economic
status

i
particularly on.... the south coast. Leafh.oP. p.ers habitually punc

ture t Ie stem and Ieaves, :from which they extract large quantities
sap,~~tthe'plant seems to withstalld thislpssof .sa,p,a,nd injury. from
these insects is apparently slight. ..

Fu.lgoridae.-Oliarus complectus,found)nlimited numbers .on
cotton, was the only species of this family collecte¢l.

10

COLEOPTERA

Curculionidae.-All the beetles of this family found on cottOIl'
cause some injury by eating large circular holes out of the leavest
flower bracts, and squares. The following species were Iound fairly
numerous and were rather widely distributed: Lachnopus curvipes,
Diaprepes abbreviatus val'. doublieri, Ckalcoaermus sp., Ewqpktkal-
rrwdes roseipes, and Apodrosus argentatus. .

Chrysomelidae.-Six species of leaf beetles were found in limited
numbers attacking the leaves of cultivated cotton, namely, Diabrotica
graminea, Systena basalis, Hilar,ocassis ewclamationis, Cryptocepkalus
sp., ilfyochrous sp., and Nodonota sp. Wolcott (43) reports that
S. varia occasionally becomes a serious pest 01 cotton in Puerto Rico.
He also reports that C. nigrocirwtus, C. tristiculus, and ilfetacwromct
antennalis attack cotton to a certain extent. .

Cerambycidae.-The bor\?r Atawia alboscutellata was found tun
neling in the main stem and smaller branches of old cotton stalks bear
inggreen leaves at $abana Grand~. Inoue,field 11.3 percent of the
stalks were found infested while 111 al1otheronly 0.67 perc,ent were
tunneled. The larvaewere :found lightly parasitized by I pobra:con sp,

Tenebrionidae.__Insects belonging to this family found by the'
author were not causing injury to cotton. Wolcott (43), however,
reports that Blapstinus striat1Jlus attacks 'sprouting cotton seedlings. '
He also reports the presence of Tribol-ium oonfus~bm and T. castane'Uffn
in cottonseed meal.
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SUMMARY

The L'1sect pests and a mite found on cotton in Puerto Rico are dis
,cussed, with notes on their economic importance and natural control.

The pink bollworm of cotton is the most serious pest, and it probably
destroys from 30 to 50 percent of the crop annually.

Several leaf feeders are present in the fields, but the mostcommon
species is theoottonleaf wprl11.Anabund:wce of\the caterpHlarson
the young plants may cause a severe loss, especiaI1y in areas of light
rainfall. '

Four species of armyworms are present, but they seldom if ever
become sufficiently numerous to be of any importance, ,

~'\.lthough.the bollworm (lleliothis obsoleta) is a serious pest of corn
it seldem attacks cotton.

Severe damage to cotton is caused by plant bugs. The pyrrhocorids
~nd the pentatomids are the most important; but some damage is also
'Caused by various species of mirids, lygaeids, and coreids. An average
of about 20 percent of the bolls were found injured owing to the boll
feeding habits of various species of hemipterous insects.

~6ft6~~bl~t~1:e~e~e~~rsb:~~n~~s~~ei~~sn~~~~:hl~J :[teai~l~n ~~~ri~n~6
status. It appears that these insects become abundant on cotton only
when the plant is a perennial, and thus a longer period for the spread
-of the wlonies is provided.

Although the cotton aphid is widely distributed it causes but little
damage: Heavy rains, numerous predators, and parasites are effective
'Checks on its abundance.

S,weral species of leafhoppers puncture the stem and leaves, from
which they extract large quantities of sap; but the plant seems to
withstand this lo.ss, and injl~ry from these.in.sects ~s.apparently slight.

The West IndIan mole cncketand a sOll·mhabltmg cutworm occa-
sionally menace the stand of YOlll1gseedling cotton., ", "'.

The vITest Indian blister mite isa major pest. The developmept of
fruiting forms may be entirely prevented if the attack begins on the
young growing plants. '

Various species of snout be~tles, leaf beetles, thrips, andlacebugs
.are found on cotton. A leaf mmer and a stem borer are also present.

The pink bollworm, the hemipterous insects, the West Indi:m blister
mite, and the cotton leaf worm are the major cotton pests in Puerto
Rico. Although the damage from anyone of many other species is
.not eXtensive, the total damage from all has been considerable.
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