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Pink Boliworm Probiem
By FENG-SWEN LI ZEg i
Dept, kint. & tcon. Zool,, Coll. Agr., Univ. Minnesota, St. Paul, Minn.

1. Historical.

Pink bollworm is oae of the most important cotton pests within the Iast
thirty years in the world. The first report dealing with pink bollworm is
a paper entitled “'Description of a species of moth destructive to the cotton
crops of India” by W. W. Saunders in 1844. He described the insect speci-
men that being send to England by Barn (1843) from Broach in India as &
new species, Depressaria gossypiella Sndrs,

The literature on the problem of pink bollworm is voluminous. There
are about 130 men workmg on this problem id various cotton regions, and
almost more than 500 published papers dealmg with it from 1844-1935,
The most important reference for general discussion of the problem, are the
contributions of H. Maxwell-Lefroy,(1906-23), T. B. Fletcher (1914-30), A.
Husain (1925-34), and BR. L. Chopra (1928) in India; of T. Kanbe (1928.31)
in Korea: of H. A. Balloun (191'?—21 ); I. Bishara (1924-30), G. C, Dudgeon
(1911-17), I, H. Gough (1913 22) Storey (1915-21), F. C. Willcocks (1924-
30),and C.B. W:lliax;m (1922-34) in Egypt; of T. W. Kirkpatrick (1927-
30) in Kenya; of F. G. Holdaway (1926-29) in Australia; of F. A. Fenton
(1928-32), W. D, Hunter (1914-26),R: E. McDonald (1926—35), E. E. Scholl.
(1926—35), and L. A Strong (1930- 33) in the Umted States of A.de C. Lima
in Brale and o:E H. F, Wlllarﬂ“(i927-30) in Hawaii; of W. Ohlendore
(1906) in Mexico; of G. H..Woleott (1933-34) in West Indies.

1. Geseric Confusion.

. The pink bollworm was described by Saunders in 1844 under the genus
Depressaria. (Tr. Ent. Sec. London, 1II, pp. 284-285, 1844.) Later E,
Meyrick transferred this speeaes to the genus Gele;hw thus most of the
earlier literature before 1916 referred to it under this name. In 1917, A.
Busck created 2 new genus Pectmophom,forj-Gelochw gossypiella and G.
malvella, (J. Agr. Res. IX, pp. 343-370.) Before this date E. Meyrick
(1895). ‘erected the ‘genus: Platyedri-Tor. Gelechia vilslla (Handbook "of
British Lepidoptera, p. 605) a0 in 1918 he considered this genus also included
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gossypiclla (Exotic x\ficr'oicpidoptg:_ra,'II’. p.- 136). It would thus appear
that, if the Pidtyed_m:_i'ncluded yo:;sypicila,'then the Busck’s genus Pectino-
phora would become 'a synonym of Plutyedra, However, according to the
opinion of F. G. Holdaway (1928) that gossypiclla is not congeneric: with
vilella and hence that Busck’s Pectuwphora is valid and the correct genus
for gossypiclia. (Tr 1V Intern Coug Eut., p. 74) Recently most of the
‘British literatures used the name Platyedra. gossymslia, while American
llteratures used Pectmophora gossypiella, Therefore the geherie name of
this species is still not yet settled.

IL. Originat tome,

The original home of pink bollworm is not certain. F. C. Willcocks
(1916), T. B. Fletcher (1917), H. A, Ballou (1918), and C. L. Marlatt (1918)
considered India, or, India and South-Eastern Asia as its original home.
J. H. Durrant (1912), said _“although it is originally described from Indian
specimens, it is by.no means certain that gossypiclla is truly an Indian
species, for Dr. Barn's notes, indicate strdngly that the insect was imported
with American eotton which is preferred to the Indlan species Gossypwm
F. C. Willcocks (1916) stated that it would seem to be highly 1mprobable
that it could have come from America to India in seed since Pectinophora
gossypiella have not been recorded from Western Hemisphere until 1911,

In 190 4, J. Vosseler recorded 1t may be md.lg'enogu to ‘German East
Africa: Its accurrencein Zanzibar as long ago as 1911, and also the recent
discovery of P. ercbodoxa feeding on Hibiscus dwgrszfohus in Uganda
lends support to this idea. A, Busck (1917) stated that Africa “apparently
is the original home of gossy};ieua’, and the oceurrencein Africa as well as in
Europe of the only other species (P. mdalvella) of the genus Pectinophora
is in itself for the theory of African origin.

In 1928 F. G. Holdaway stated that it is indigenous to Australia, “gossy-
piella existed in North and North-West Australia, as far as I can find, be.
fore cul’tivated cotton had had its advent there. And asin 1923 it was found
in wild cotton and other Malvaceae, it was appear highly probably that it
was supported by these plants in 1911 and 1912, ‘Morever, the occurrence
of three species In Queensland is more suggestive of the genus being indi-
genous to-Austratin’e; |

IV. Distnbution,
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Pinic bollworm is a small moth with no great power of flight. It gained
its pméent wide distribution by means of accidents rather than by its migra-
tory efforts. ,Thé accidental means of transporting from place to place may
be grouped under three categories: 1, from transporting cotton seed and seed
cotton; 2, from emerging moth flying ashore into some intermediate port; 3,
from merchandise of any sort that had been lying in contact or close to a
consignment tg cotton seed. .

1. Date of Introduction. From the study of the literature of pink boll-
worm there can be little or no doubt that India is responsible for havihz
given the pink bollworm to Eg ypt (190%7), Hawaii (1908) and Papua(1912);
thence from Egypt to other parts of AfricaLSudan, 1916; Uganda, 1931), and
America (Mexico and Brazil, 1911; U. 8. A., 1917); and from U. 8, A. to
Europe (Greete, 1925; Russia, 1929), and British West Indies (1920).

E. D. Sanderson (1931) stated that one shipment of cotton infested with
pink bollworm was discovered in Arizons as early as 1912 and was promptly
destroyed. R. A, Wardle (1929), said its introduction into Nerth Australia
may have effected direetly from India. |

2. Present distribution. Asia -« India, Ceylon, Burma, Java, Duich
‘East Indies, Straits Settlements, Siam, Annam, China, Korea, Formosa,"
Japan, Phjlippines, Palestine, Mesopotamia, Turkey.

Africa - - "British East Africa, Italian Somaliland, Portuguese East
Africa, French West Africa, Belgian Congo, Algeria, Ni 1ger1a, Egypt,
Sudan, Angola, Lagos, Sierra Leone, Zanzibar, Tanganyika, Madagascar,
Tunisia, Kenya, Uganda, Nyasaland.

America - - U. 8. A., Mexico, Brazil, Argentine, Antilles, Porto Rico,
Haitt, Barbados, Virgin Is., St. Vineent, St. Kitts, St. Croix.

Australia = - North Territory, West Aust.ralia.- Queensland,- Papua,
Samoa, Fiji, Hawaii,

Europe - Cyprus, Greece, Italy.

3. Place_s without pink boliworm. Ailthough the pink bollworm has a
very wide natural geographical range there are still some eotton growing
regmns without its infestation, W. E. Hinds (1928) reported that pink boll-
w&rp_:w {s not present in South Peru. M. M. Siyazov (1928) found no mnk_

bollworm in Persia. According to A. Chiaromoute (1930) it is not present
in Erityea.
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Y. Damage.
The informa tions concerning the damage of pink bollworm are tabulated
as following:
Damage of pink bollworm in various cotton regions.

Year & Investigator.  Locality: -Percentage of Damage.
1887, Balloy, S. G. E....-..India.+eoee. TR . 28% (1918, 80%).
1929, Wardle, R. A..-... cnEgypt cevccenvineninnnn10-38 4 — |
1018, del Guercio, G. ....--Italian Somaliland .«.......almost 100% capsules
infested

1920, McDonald, R. E. ... Mexico csorerieririerinnins ein3B-83 8
1925 McDonald, R, E, «.TeXR8 «corerretrerracsesnencers w20%
1928, Ballou, H, 'A.---_----»-Monsterrat essnnrssan e 25 %
1926, Skeele .+ evrrivennans o Barbados etesseesnnrewnn70% bolls attacked.
1933, Hargreaves, H,......Uganda‘ vesronrasnngrserrianess 1095
1930, Li, F. S, vrvererrnssCHIRA rorrvsrrcrenmaresssnnicme 159

VI, Food Plants,

A. Busck (1917) from his observation in Hawaiian Islands, did not find
any food plants other than cotton. Recently, a atateinent has heen given
out to the eﬁ’e:,t that the pink bollworm has been reared from 36 species of
closely related plant.a belonging to the genera Hibiscus, Althaea., Malva,
Abutilon, Sida, Camnus, Eriodendron, Thespesia, Malvastrum, and Hibis-
cad elphus. Maxwell-Lefroy (1913) stated that, the wild food plants of pink -
bo!l\#orm appear to be ‘“trees with oily séeds which are widely distributed in
.India” Unfortunately the name of these trees is notgiven. Its known food
plants are listed as follows:

Name of Food Plants. Locality Reported.
A butilon spp_ Y PR R R AN Nt AR RN a N Sudan, Egypt,
Abutilon asialicum . roreerioens ~«Italian Somaliland.

Abutilon amphum - soveeeassscssissorion --West Australia.
Abuti!on-hypoleucumm--- Tesierisernes -Memco

Abutilon octocarpum ... sarensesesiises West Australia,
Althaea rosea Egypt, Mexico, South Euro-Aais.
Cajanus, indicug «.ocoiiverveennes +Mauritius.

Eriedendron mmactwsmnw-m- svor Zanzibar. .
Fugosia qustralis sowee cnnnlinninWest Australia.
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Hibiscadelphus hualaiensis - oo Hawaii.
Hibiscus abelmoschug - =eoveervniiiinin India.
Hiliscus cannabinug - rsoeniiinnin, +Egypt.
Hibiscus car_diobhyﬂus ------- T R Texas, Mexico,
thiscus coulterti .coocrvmniiiianns setrariie Texas; Mexico.
ﬂibiscus denudatUgessessessessenssosenser.r Texas, Mexico,
Hibiscus diversifoliug. .- weeesesers .-Uganda.
Hibiscus driemmondi -oorroeveeeonnninnns West Australia.

Hibiscus esculentus'--u--»-u-'----\----J-v--India, North Territory, Egypt. Zan~-
zibar, West Indies, Mexica.

Hiliscus furcatus . r-visvenenias eceenae Egrypt, Kenya,
Hibiscus panduriformia .ec.inan +oeers West Australia,
Hiliscus Tosainensis - voroeeenes v Egypt.

Hibiscus syriacug evreveiieiinsina...China,

Hibiscus tiliaceus .ovoveeronne USTETIICTPR Queensiand, Papua.,
Hibiscus vitifolius ---------------- Virgin Islands.

Hibiscus youngianus -ceeersseeceens--« Hawail,

Malva sp. '""""“""""""'t'""'"""°';""Eg’ypt-_
Malvastrum tricuspidatum .o .ze-annIndia.

“Some Legumiho_sae Plants” ..-..oveicsMauritins.
Thespesia danis -omoreeveneienoItalian Somaliland.,
Thesp'esia GTanaAAiflorasessverssssonsnnre-Porto Rico

Thespesia populned. ssirasersineiersnniinns Porto Rico, Virgin Is., Egypt Hawaii,

.Queensland,
Thurberia sp.ccresssessianssnasianensscens Mexico,
Sida corrugata - RO v West Australia.
Side echnocarpa RPN verenasens West Australia.

Sida virgata - rewsnsinnnnaen s West Australia;
Vil. injary.
According to the parts of the cotton plant attacked by the pink bollworm,
they may'be\ela'ssiﬁed under five heading{s:

" 1, Square and flower - - When the squares are young, the small larvae
feed on the undeveioped.anthers and staminal columns, causing the die-out
and falling-off of the squares, 'If the squares become large and the petals
are well.develqped,\sﬁch invasion does not g”fve them any affect and the .
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development of the square v_voul& p}oeeed aB usual and the flowers would
finally open.[ A pink bollworm can complete its growth in the flower, if the
latter was invaded during its young square stage.

2. Bolls- - When & young boll at the size of a large pea is injured by a-
larva, the growth is arrested and the boll may gradually dry up, or split,
or fall oft‘ [E‘rom my many observations in China the humber of larvae
feedmg in one boll is 1-10, Therefore the weight of the fibre for the last
two pxckmgs is much less than the first.

3. Seeds - - The larvae much prefer to the bolls than the squares and
flowers and i in the bolls they could feed on the oily and nutritious seeds. F.
C. Willcocks reported that the number of injured seed within 28 bolls ia
ranged from 1-5 per larva and the average is 2,5 sceds. Besides the seeds,
the larvae consum: a large quantity of the carpel wall and perhaps of the
unripe cotton fibre. In the Egyptian cotton the average weight of seeds
per sound boll was 1,653 grammes and for the infested boll, 1,054 grammes,
a difference of 30 per cent.

4 Fibre = - The fiibre of the injured lock tends to be irregular and short

'gets a much less prlce Fo_r it may con.tam the broken bits of thg damage_d
seeds and its fibre may be discolored from the squashed larvae and .the
im}olving cocoons. The pink bollworms are not so numerous in the bolls in
the first picking and more so in the second and third. F. C. Willcocks
feporte'd that the average weight of the Egyptian fibre per sound boll was
0,869 grammes, but per infested boll only 0, 562 gra_-rhmes,_ a difference of 35
per cent. In badly attacked lo;.ks the difflerence may reach as high as 60 per
cent. The average weight of fibre per lock in sound boll was 0,2896 gram-
mes, and per sound lock in attacked boll was 0, 2538 grammes, a difference
of 11,7 per cent. The Ioss of the quality and quantity in Chinese cotton due
to the attack of the pink bollworm is tabulated as follows:

Sound boll Attacked boll per seed

per seed " Sound lock Attacked Iock
Length of fibre ---24,15 mm. cererereree24, mmm.h._..*-..;......._.......zz,ssm
_Weight of fibre......0 Oilgm ......0.037gm. --------------------- 0,026gm,
St!‘ellg'ﬂl Of ﬁbre -3.4002‘111. ..n-.-o-'--o'-°-5.4353m‘ e---_.‘;.--,‘_‘-.u.n.....--i'.lﬁsgm"

Relativé grade -+ striet middling -...Middling ..Middling Yeliow Tinged
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3. In relation to cotton disease - - In H.. R. B. Jones’ paper (1923) “A
Wound Parasite of Cotton Bolls” Tech. & Sei. Bull. no. 19, Ministry of Agri-
culture, Egypt.) he stated that the fungus Rhisopus nigricans Ehr, causes
the "Egttingj of' the boll. The spores of this fungus are present in the air, on
the plants, and are carried on the body of insects. It can not infect healthy
bolls, but gains entrance through the wounds which are caused malnly by
pink -bollworm and spotted bollworm (Earias insulana). I_n Egypt, the
attack of this fungus increases in proportion to the number of bolls attack-
ed by these insects. The production of numerous reproductive bodies (spor-
angia) frives the fibre an olive-green or dirty gray appearance. E. Ballard
in has “Some of the causes of low-grade cotton” (Queensland Agric. JL,
XXIII, pp. 542-545. 1925, ) reported that the damage of pink boliworm may
easily cause the boll rots which are either due to Fusarium moniliforme or
10 bacteria.

VIl Confusions of Species,

Cotton-infesting Tineina likely to be confused with pink bollworm are
as follows (for those occurring in the United _States, please refer to G
Hmnnch—l*ﬂﬂem (117, pp. 807-836, pl 93- 109, 1921.):

(A Species congeneric with P. gossypielia:
Pectinophora malvella Zeller - - Africa; Hawaii; Southeastern Asia;

Transcaucasia; possibly endemic to southern Europé.
Pect'inog;rh“om scutigerd Holdaway - - Queensland, Australia.
Pectinophora vilella Zeller (Cotton Stem Moth) - - Asia Minor; Central
Asia; Caucasia; Southern Eurasia; Egypt; Moroceo; Algeria.

Pec,tz'np;:;hom erebodoxa Meyrick -- Uganda.

(B) Species be_loziging to other genéra but easily to be confused with P,

gossypiella:
Argyroploce leucatreta Meyrick (False Codling Moth)- - Uganda; Tangan-

vika; Belgian Congo; South Africa; Nigeria; Sierra Leone; Italiar Soma-
liland; Rhodesia.

Diparopsis castanea Hampson (Red Bollworm; Sudan Bollworm) - - Swa~
ziland; Portugese East Africa; South Africa; Belgian Congo; Nyasala_ridﬁ
Tanganyika; Rhodesia; Sudan; Italian Somaliland; Mozambigue; Eri-
:trea; French Equatorial Africa.

Pyroderces szmplex Wa'lsmgham - - India; Nigeria; Zanzlbar, French West
Afrlca Caylon, Java; Malaya, Mesopotamla, Mauritius; South Africa;
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British East Africa; Gambia; Formoesa; Barbados; North America.
1X. Natural Enemies.

According to H. Maxwell-Lefroy (1823), p'nk bollwerm is probably cone
trolled by Rhogas parasite in India.” A, Alfiere (1928) necorded that Egyp-
tlan Government introduced Microbracon kirkpatrick from Kenya where it
is an effective parasite of pink bollworm. As almost 10-129; of the g-reenhalf
opened bolls contained parasitised material, At the same y:ar, I J. Anderson
reported that pink bellworm w‘asTeéS_"i_n_jﬁ;i_cTI;; _1;1_ the pris:nve of its parasite
M, kirkpatrick, In 1931, Ifound 45% of long-eycle larvae in China were
parasitised by Microbracon sp, In 1921, 15, Ballard recorded that the Antho-
corid bug, Triphleps tantilus Mots:h. in Egypt was very alundant and fed
readily on both the eggs and fr.shly emerged larvae of pink boliworm. It
also feeds on the cotton aphis, Aphis gossypii and cetton thrips, Heliothrips

tndicus. Itis an easily-reared natural encmy of pink bollworm  The cosmo--

politan mite, Pediculoides ventricosus Newport, is quit : on enemy of
_the resting pink bollwerre-inmcottoli Seéd, but less so in dead bolls., In Egypt,

in additicn to the pink bollworm, it has been found living on other cotton,

inscet sasthe pupae of Splenoptera trispinosa, Earias insulana, and Pradenw
literalis. 1t has never been found in the green unripe bolls infested by pink

bollworm. F, C. Willcock (1913) reported tkat he found sparrows and exows in

Egypt feeding on pink bollworm crawling about in stores, In 1930 I also.
. found that chickens in China fed on the resting larvae of pink bollworm in
and outside. of the Lptton seed L'l‘,(:nra roont. Howcwr‘, R, A, Wardle (1929)
tated tha.t, no really-effective parasites are known to cceur as the natural
epemios of the pink bollworm. The known natural enemies as reported in

different localities are listed as below:—

Name of Natural Enemies Localities Reported
Bethylidae

Perigierola 8P, sesrsesivissoressanssneaseesIndia,

Perisierola cellulaus -+ sw.sriosroHawaii,

Perigierola emgrata -« -wwennes Iawaii, Mexico, Burma,

Perisierola nigrafemur re . creerneoss Hawaii, Brazil, West Indiea.
Braconidae

Apanteles sp.osssrsiisiiiisniscniins]India,

Apcmtelss bslham eVraessueraseseaenan . Brazil,

Apanteles platyedrae «iossorsisses India; Fiji.
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Apanteles thurberia ».--e-m-;-----mu'l.h'ini(iad.

Braton sp. ..:...........................m...I wiia, Brazil.

Bracon vulpinug se-vesssssnessssennees Brazil,

Chelonella S]:,). ..-_.,....T........-...u.n.ul‘n(ﬁa’ Koeoa,

Chelonella sulcata ..oovviveissesnnnn Egypt.

Chelonella versatilia sesesseresrecoensessSudan,

Chelonus sp ssecessserrvssssessnmssssences India.

Chelonusg blackburnt s -voversacvacnncs Hawail,

Chelonus curvimaculatug. oo Tanganyita, Italian Somaliland. , .

Chelonus pectinoplorae: s evevesinsneKorea,

Chelonus riugulogug reses-seemsscranaene Fiji,

Coelothorax 8P, serersrerisnnenianasnanannsn Brazil,

Microbracon sp. sssessessrssesrsnennnsCnica, Korea, India,

Microbracon brevicornis »wemiennn8Sudan,

Microbracon isomera-----'---_----"-";--Chilla, Korca.

Microbracon johanseni s reersciisese France,

Microbracon kirkpatrick «wseeveneeKenya, Tanganyika, Sudan, Sumali=
‘ land.

Microbracon kitchencrise ssascosss Egypt,

Microbracon lefroyi sseiorervnsnimanaindia,

M icrob-rqcon: mellitor-ee.sueirsnvennannHawaii, Texas,

Microbracon nigrorufumersesewe.China, Kor.a,

Microbracon omukiisesssismsssrssssensChina,

Microbracon peinbertont «+venieereeen-Hawaii,

Microbracon platynotae «-.......Texas, Mexico, Califoruia,

Chaleididae

Ballard Sp. <« sreeceersrvsvnserneesevsensss India.

Brachymeria euploege “ssees.cveersncesChina,

Brachymeria fijiensisccrerisanionnnna Fiji.

Brachymeria Leg'};r«iugfl...........‘.........Tang-anyikeh

Brachymeria obscuratae s csres-ereeerChina, Jzpar, Philippinea, Hawaii.

Dibrachys cuvus -voeerecimcicnined o China, Korea

FLagmusg sp: -wrreronsesssircesnrnenenieslndia,

ERCHFLaBDIEs PrOTimuLs.oressres wsios BrazZil,

Elasmus johnstoni seessanenesion India, Sudan.
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Elasnus philippinensis seereceeassnanesChing,
Elasmus setosicutellatug »»rivocesrwTexas,
Eurytoma sp...:yusarcsmmgirrosessasChina, Korea,
Eurytoma braconidis «ssesesscsssvssesereUgand, Tanganyika, Sudan,
Euwrytoma verbena .;..........._..._........11;9,_1jan' Somaliland,
Habrocytus sp, sesastisssnssenateanneses Korena,
Pteromalid sp. cersecssssssncinicnsnnnn Egypt.
Solidemia 3p. sesersessscisreictssrinsenseiennBrazil,
Ramalorush ayyar «sesersesiesnnconesIndia,
Trichogramma minuium «veseeseesee.Brazil, Mexico.
Trigonira annulipes +..vesccvnricricsnseBrazil,
Ichneumonidae
Limnerium interruptum oo, e Egypt.
Pimpla sp. coesvorsssiniprestinssnssnss e China, Hawaif.
Pimpla hawaiiensig .« et wersvesasessere Hawaid,
Pimpla roborator sserissnssarisveninns Egypt, Cyprua,
Pristomerus Bp. ‘rtoversssecssrnnnnnChina,
Pristomerus hawaiiensia »«.oreoennec.. Hawail,
Pristomerus vulnerator-s:.«...c... .China, Japan, Korea, Europe,
Scambus 8p, ~servrens seestisesrenvessannises Brazil,
Anthocoriidae
Triphleps tanﬁlus cssestssrinserssansense Egrypt,
Pyrrhocoriidae
- Dysdercus SUPerstitiosUs --seeversiernSierra Leone, South Nigeria.
Formicidae
Monomorium sp. -sv-esesrevisvessesssisno Brazil,
Cremastogaster Sp. «usw s e Brazil,
Mite
Pediculoides ventricosus esssyperes-+--Throughout the world.
Lizard .evessrsrearanesss oasae errirrsantrerenae, e St, Vincent
Birds
Quiscalus luminosus «sersrvaeiesnsnneSt, Vincent;
Passer domesticus niloticus sveeseensn Egypt,
Corvus cornizseesicnenossnsns Egypt,
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X. Contsel,
Prevenlive measures

1, Quarantine, The gpread of pink bollworm iuto cotton regions i inewi=
table, and in apite of the many rigid enastmwent of quarsntine measurea of
various countries, it spreads onwards to she U, S, A, in 1914 to Cube, 19186;

_to Mexico and Brazil, 1917; Uganda, 1918; to Argentine and Rhod&n, 1024; o
French Colonies; 1823, to Libys, 1927; to Cyprus, 1921; to Spam, 1932 to Austr=
alia, 1921, the control of the entry of the cotton seeds, sced eotton, cottonseed
products and cotton liat from infested regions, cannot prevent this pest to dise
tribute to the cotton regiomns to the world, It has also steadily increased itg range
disregard to the efforta of national entomological service,

2. Non-cotton Belt. On account of the difficulty of enforcing quarantine
absolutely, it has been proposed to establish a non-cotton belt of 300-500 miles
wide, ia 19 9-and 1920 along the Rio Grande in Western Texas, U, 5 A, Two
yoars afterward the non.cotton belt restriction was rér;ov-e‘;l, and_ ;;mx;u:gs were
made throughout this region. Iufestations were found throughout the cotton
fields, There was no satisfactory explanation for this re-infestation. However,
from experimante, R, E, McD;:mald (1935) reported that the pink bollworin meth
could fly or sould be carried over involuntarily by the wind for considerable dis-
tances,

3. Crop- Rotation,

4. Destruction of Food Plants. According to R. 4, Wardle (1929), in the
countries where ia no definite winter and in which pink bollwormn breeds throughe
out the year in & succession of short cycle generations, the destruction of any
alternate food plants, in opnjunction with a close season for ctotton growing, i3
essential, and : hould be a fairly succesaful method of control since the oppore
tunities of oviposition are thereby restricted. " Such elimination of foed planta,
however, is not effactive where cotton is grown as a summer crop and where the
piok boljypr hybernating in the seeds, In 1934, G. N, Wolcott stated that
the destruction of the fruiting top of maga (Thespersia granadiflora) by a
burricane in September 1932, hal apparontl*y almost eliminated the bolworm
from north part of Porto Rico,

5.Fumigation, Using 1 1b, of carbon biswlphide par L00-200 aq. it. of cotbon
seeds for 30-40 minutes at 70°F. can kill the Jarvas or pupae withim them.

6. Early Maturity of Cotton, Ia Egypt ¢he eariier the orop seaches maturity
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the leas will be the logs fromg pink bollworm attack. It ia obvious that evegy-
thing should be done culturally to encourage the aarly‘matm-r‘iby of exisling
variotios and too late sowing should on all aceounts be n.v-oidoch—'-a _ i

7. Rosistance of Cotton Varicties. In 1928, G, N. Wolcott stated that
although the piak boliworm was present in Haitd at last five years, ita presence
bas in no way affected the commercial production of native cotton. Fhis showa
that only t'e foreign varieties are attecked by piuk bollworm and that the native
cotton are being practically immuns from infestation;

Direct measures

1. Spraying with lead arsenate, Since many eggs are laid un the foliage of
cotton plante and newly batched larvae &re searching for bolls or feeding just en
cotton leaves we might kill a large number of them by means of sprayiug with
lead a.rsenat;e. Owing to the gradual emergenge of motha from the resting larva,
several application of arseunic poisons would be necessa.ry.‘ During the fruiting
season of cotton plants & thorough spraying with this chemical powon would be
almost iimpossible, because the size and closeness of the p;ﬂﬁﬁvemggy diffi=
cultiee and may cause the injury of bolls and flowers,

2. Haud picking, During the growing seasou, the falieg. bolis should be
picked up and burted dr buried-in every day. According to my opinion the best
time to destroy the shortecycle larvae in the fallen bolls in China by hand picking
is froan July to August,

3. Lizht trap, Both sexes are readily attracted to light, Ia Egypt, Will-
cocks obtained a total catch of 5868 moths by Jamp trap. Of theec, 68 per ocent
were males and 42 per cent females, As regards the latter, Bhout-65 per cant
wontained a large number of eggs,

4, Irrization, Excessive artificial watering, such as watering the land in
every two weekey or B very heavy continued watering for a short period at the
commercement of planting increases the death rate to & great extent end no
moths can 1each the fullowing crop under ttese condition, On the other hand,
the watering of cotton should bs stopped in the fruiting season in Egyptia order
'tb ha;ten the bolis to be ripen more q'u:ie'kly.;

Bb. Domestic sajmeals, In Egypt, it bas found that ‘by‘tu.rni.pg'ﬂm ﬁackad
sheep or goats into the cotton field is & most successfnl way of de;at.roy\iﬁg the
bols left ¢n Lhe plant sfver the laat picking. This method has the advéi:pqge ?i
not only cost nothing, but is & distinet gain of feeding thé domestic amimal in
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this way without any pay, Also in Sudan, aa soon as the last picking has been
taken, the land is grazed over by sheep and goats.

6. Burniog sticks, Afber the last picking, all the cotton sticks must be pull=
ed off and burned before the emergence of moths from the resting larvae in the
mext year, The gathmdf all the fallen branches, leaves, and bolls,.
are also .eiiac_tive.

7, Heoating, The larvee in the seed can be killed by heating to 145 F, with:
hot &ir without injury tc the seed. By exposinz the seeds in a thin layer to the-

—direct sun-rays-on a hot day will destroy the larvae in seeds,

8. Winter plowing. The death rate of lafva.e buried ia the ground by winter-
plowing is least near the surface and greatest. at greater depth. If they are
buried &t 30 centimmeters underground there ia no survival,

T'he order of tmportance of the most efficient and effective methode of
control are: 1. Destruction of infested bolls ag ea:ly a3 posaible. 2. All stores
intended for storuge of cotton should be mothwpruof. 4, Treatment of seeds,

4, Farly removing and early burning of cotton sticks.
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BRAAHANRSN  RESEERBHERAZR  —ARMENE RAZ R
RS s —BA R 2 E30RK » —EPI9254 L) i LB B B » = 8L %k il i
Wk AER BN ARABANENHARNAEZ 2% TR

BRAMIMEZ ik ﬁB'JiI‘@ﬁ’:F)%&iﬁakZEﬁ &Rt aiEd o ﬁﬁﬁﬂﬂ
HRBEHRZERE MBI R 2o EHBA » Ryl @ XM Al = THA 25
JE M (Penelope Lee Cundiff) Jo-£4i ¢ » £ B REAFE L EZ—o

RAMBXEMPHES » XNEHASTL8Y » XHAATY » REEREM

» REELESE 2R AR EEERADY I AR1912—14) R EA K (1915)
o RSPENTHM  XKARRE - RK T ¥k ¢ Howard (I 0.) & Busck (A.),
Prge. ent. Soc, Wash., XXXVIIT (3):33-5. 1936. WH:HL% - Coicord (M.,
Fbid,, XXX VIIT (3):35-47, 1936, zp4% : Engelhardt (G. P.) Bull. Brookiyn,
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1910, Kirby’a. Synonsn-me Catalozue of- Orthopters.- Sczmca,"n. 8 XXXII
(827); 639-1



8560 R & WM™ MeABR 1617 Ky

-

1911, Orthoptera. Family Locustidae. Subfamily P.rophalangop,;inae. Wytss
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Some Ren'rnrk on Kirby’s Synonymic Catalogue of Orthoptera, Vol.
I1I, Additional Notes on vols. I and II. Ent. News, XX1I (4):1568-617,
Notes on Some Genera of Blattidae. Psyche, XVIII (2):88-9.
1312. The Entomological code A Code of Nomenélature for Use in Ento-
mology. Washington, D. C, Press of Judd & Detweiler, Inc. 31 pp.
(YVith N-._ Banks.)
Orthoptera. Family Locustidae, Subfamily Ephippigerinaé. (=Pycno-
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1913. Orthoptera. Family Locustidae. Subfamily Meconeminae, Phyllopho-
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pl. 7.

1928. Grasshoppers and their Allies. Sc. Mthly., XXVI(4):329-34, illus,

A Note on Tenodera sinensis.(Orthop.:Mantidae.) Ent. News, X XXIX

1935. A new Species of Katydid from China. (Orth.:Tettigoniidae, Phaner=

opterinae.) Peking N - H. Bull, IX (3):245-6.

'Eﬂﬂﬁg VBO-TTH M. BESEHEMBT. 5535, AWA
Ericerus pela Chavan. 2R MR » BRI

%ﬂ ) BEE AR RS EE R, RAREER ERDI  WKELLES -
BB E TS 3 HRRER » B NN 0 RSENE » WHER - B
s WO BB SRR PRGHATE - HARTEN SLRZE 572~
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32 fRE(BEIKIR Bacterium tularense, Filaria loa Guyot, Trypanosoma thei-
leri, T. evansi, T, equinum HHEHK) » Bifsik (LXK » ARKM » 492K
W0 Bt AT SR o BIEGRR o RN 0 MR 0 D) » R A 2R
1% %@@B%ﬁ:ﬁ AkEAZE. (Eﬂﬂ)
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