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INTRODUCTION

Cotton, Gossypium hirsutum L., is the most imporbtant

crop in Arizoma, In recent years the cotton leaf perforator,

Bucculatrix thurberiella Busck, has become an inereasingly
Aimportant pest of this ecrop in the state., The damage is done
in the larvel stage. The Tirst instar larvae minehtﬁe leaves
While_fhe larger larvae attaek leaves, squares, and the
‘bracts of bolls'and squares. Their feeding may cause defelié
ation and'the'shedding of both squares énd bolls, often seri-
ously reduciﬁg yield. |

The studlies presented here were made at YuQa, Arizona
during the summer of 1955. Observations were made of the life
history and habits of this pest, and parasites and predators
were studied. Replicated tests were made of several insecti-
cide formulations, and improved Suggestiqﬂs for control were-

developed.

DISTRIBUTION

In the-ﬁhited States the cotﬁon leaf perforator is dis-
tributed over the arld Southwest. It has been specifically
recorded from El Centrd; Impe:ial, Br&w@@ygﬁéstmoreland, Cali-
patria, Meloland, Seeley and Calexico in California and from

Tuma, Maricopa and Pinal counties in Arizona. It has also
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been reporéeélfrom Texas (Claney, 19L7; Essig, 193k; Folsom,
1932; Herms, l92é; MeGregor, 1916; Stevenson and Kauffmen, |
195L). It has been reported from Peru (Lamas,_19ﬁ7) and Trom
Mexico (Essig, 193k ; Folsom, 1932; Morrill, 1925301 In 1955
the writer was informed of serious oubtbreaks in the San Luis
area of nerthwestérn Sonora, Mexico, adjacent to the Yuma

area of Arizona,

PLANTS ATTACKED

The cotton leaf perforator has been reported to attack

wild cotton, Gossypium thurberi Tedaro (Folsom, 1932) and cule-

tivated cobbton, Gossypium hirsubum L. {Essig and Hoskins,
1934; Folsom, 1932; Herms, 1926; MoGregor, 1916; Morrill,
1917). It is also reported to atbtack hollyhock, Althaea rosea

L. {Westecott, 1946). Bggs were observed on the leaves;of
bﬂllyhoek uﬁder cages at Yuma, Arizona during the summer of
1955, although all failed to hateh. No eggs were observed

on caged plants of Hibiscus sp.



LIFE HISTORY AND DESCRIPIION OF STAGES

Puring the summer of 1955 the l1life history of the cotton
leaf perforator was observed at Yuma, Arizona on cotton plants
individually caged in the field. Four plants selected for
intensive observation were each about 3 feet high when first
studied and had been previously caged for a one-week period
to insure the absence of insect ihfestationso Large numbers
of leaf perforatcr moths, collected From obher fields, were
placed in each cage for a 2i4h-hour period and then removed.
This produced a supply of eggs of unierm.age,,averaging from
90 to 100 eggs pef plant. The caged plants were then ob- |
_served twice daily, at 9 A.M, and 6 P.M., to note the progress

of development,

The very small, reticulated, vertieally-ribbed, bullet-
shaped eggs are aboubt 0,28 mm, in length and bardly visible to
the naked eye., They are laid singly and vertically on bolis,
bracts, and on both leaf surfaces (Figure 1). They are milky
white when first laid, later becoming dirty'white and finally
rqst éolored shortly before hatching. Eggs-hatched in 4 %o 5.
days, |

First Larval Instar

The full-grown Tirst ingtar larvae are about 2 mm, long

3



Fig* 1.

Fig.

2.

Diagram of egg of the cotton
leaf perforator magnified
approximately 125 times

Tunnels in cotton leaf made
by first instar larvae



and White.in color. They were observed to bore and tunnel
into leaf tissues_aﬁ the point-of‘egg attachment. Tunhels are
about an ineh long aﬁd about the same width as the larva ex~
cept for an enlargement at the ﬁerminal end Where molting
occurs {(Figure 2). These tunhels are charaéterized by the
presencé of the émpty egg shell abgve one end and,the flap»
like exit hole at the other end where the second instar

larva deserts.thé inner tissues.

The first insbar larvee were observed molting ingide the.
tunnels after feeding for -2 to 3 days; This ebservaﬁicn
agrees with those made in Arizona by Stevensoﬁ and Kégffman
(1954), although HbGragof‘(l9ié)'reported that molting oc-

curred oubside the tunnels inm the Imperial Valley, Galiférniao

Becond Larval Instar

The full-grown second instar larva is 3 to 4 mm. long -
with two dorsal black spobs on each segment, one on eaeh side.
It is gfeennamber in color. larvae feed externally on upper
and lower leaf surfeces, on bracts of bblls anévsquafeso
Leaves were almost completely devouréd except for veins and a
small amount of épidermis, In severe infestations when a
great number of lafvae were feeding, the leaves became brit-
tle and dry, later dropping to the ground. 'Afﬁer from one to
2 days of active feeding, these'seéond instar larvae then
entered an inactive @eriodo At this time theyvbecame pale
yellow and spun horseshoe-shaped webs ébout themselves,

usually between two iarge veins. This period is known as the



Fig. 3. Third instar larva of the cotton
leaf perforator magnified
approximately 24 times
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ﬁhorseéhoe stage;” The larvae lie in a looped position with
ﬁhe two ends of the body in contact. After ome to 2 days,

molting occurred,

Third Larval Instar

Full-grown third instar larvae are cylindrical, rough-
skinned, L to 5 mm. long, and gréen»amber in color. The head
is triangular with blaek eyevspotso Feterson {1951) has re-
ported that the prespiracular setae (Kappa group) on the pfo=
thorax of third instar larvae of this genus are trisetcse 
with the setae Widély_separatedo In specimens of larvae of
"the cotten leaf perforator observed by the writer, the Kappa
group has beéﬁ.found to contain but 2 setas. The writer ob-
served setac alpha (1) to be above the level of'setaa.beta (2)
on all abdominal segments, although in his discussion of lar—
vae of thigs genus Peterson has indicated that alpha (1) is
ﬁelow beta (2) on the eighth and ninth segments. Paired black
s@oté are located dorsally on thé'prothorax, betweén the meso
and mete thorax, and on the first nine abdominal segmeﬁtsoi
Spiracles are ecirecular and loeated on the prothorax and on the
first eight abdominal segments. Frolegs are presént on abdom-
inal segments 3, &, 5, g and 10, and bear‘uﬁiordinal crochets
~arranged in an unclosed penellipse (Figure 3).

Larvae of the third instar fed in the same menner as
second instar larvae but were more aggressive_(Figufe,h);

o Boﬁh second and third instar Iérvae wiggle'vielently when

disturbed. They were seen suspending themselves from the



Fig. 4a. Typical plant injury caused by
the cotton leaf perforator



Fig, 4b. Typical foliage injury produced
by the cotton leaf perforator
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leaves by silken threéds; The third larval instar is com-
pleted in from 1 to 2 days. | ‘ ’ -
Field QbSérvatiﬁné'dﬁring Jul&s'1955 showed thét_iafvée
were ﬁost oommonly fouhd on theA1ower leaf‘surfacesa 'Cf‘243
larvae found on 25 leaves seleeted at random9 15& (63 4@)

"Were on the lower leaf surfaces and 89 (36, 6%) on the upper

~+  surfaces.

Coceen
Shortly before maklng the pupal cocoon, a series of ver-

‘tleal "brWStles“ is spun and placed in a curved row on the
leaf surfaceg eutllnlng the area of the future ceocoon. The
'larvaistarts at one end of the area and s@ins»the first half
of the‘cpeoon oy moving its head from one side to the'oﬁher@

8ilk comes>from,the silk (labial) glands and is feleased

 thr6ﬁgh an opening on theﬁunderSide of the head. As the co-
- coon déveiops9 the distance between the spun ridges seems to
be determined by the distance between the front legs of the .
';'larva; whiéh rest on adjacent vefﬁical ”brisﬁies” during the |
process. On completioﬁ of the‘first‘haifvof t_he:coccmn9 the
iarﬁa-turns éround"and gstarts at the opposite end of the,aiea
in the same manner,ﬁntil_thértWthalves are joined tqgether;
Then the larva starts at one end to highten the cocoon by
‘weaVing silken thréads between.the ridges from the iﬁéideg:
Thevlafva turns~ér5und again and repeats the sametprdceéé
..from the opp031te endo | | | |

Larvae observed under laboratory condltlons required 4
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to 5 hours to spin a ceoeoon. Eearlyawhite,tribbed cocoons
5 tQ 7 mm, long Were\foun@ on both leaf surfaces, stenms,
branehes; and on léaves of unearby grasses (Figure 5). The
pupal stage reguired from 5 to é days. |

On July 25, 1955, ten plants selected at random from a
single stub cotton field were sxamined carefully to determine
the locations preferred for pupation by larvae of the'ootten 
leaf perforator. Counts were made of the number of cocoons
| present on stems, branches, leaves (both surfaces), peticles,
square braects, boll bracts, and on bolls. The results ef
these observations are summarized in Table 1,

The greatest number of eocoons were found on the lower'
‘surfaces of the leaves:; of bthe L72 cocoons observed, 259 (55%)

were on the lower leafl surfaces.

Adult moths have a wing expanse of 7 to & mm. and a body
length of 3 to L mm, The head tuft, head and thorax are
- white; the abdomen and hind wings are pale straw color. The
antennae are filiform, many ségmented, and with dark annula-
tions. The fore wings are white, with the extreme costal edge

bleck., The hind wings are fringed with long hairs {(Figure é)o

During the period from Jume 30 to August 20, 1955, from
four to five overlapping generations of the cotton léafvperfo=
- rator were observed. All stages of the insect were seen in

| the field at the same time. Adults were still active as late



Fig, 5. Cocoon of the cotton leaf perfo
rator magnified approximately

2 times



Table 1, Distribution of cotton leaf pefforatOr cocoons
‘ on cotton plants, Yuma, Arizona; July 25, 1955

Number of cocoons present on

Plant ~ ~leaves ‘ Square  Boll
- No, Stems  Branches Bottom Top Petioles Bracts Braets - -Bolls:
1 5 0 10 1 0 o 1 1
2 6 0 19 7 1 0 L L
3 6 1 18 5 2 0 0 0
L 10 b W6 17 5 0 15 7
5 3 2 25 2 A 0 3 0
6 0 1 L3 12 3 0 6 0
7 5 1 27 8 2 0 1 0
8 1k 1 21 6 L 0 L 1
9 5 3 32 0 L 0 0 0
10 13 0 18 0 L 0 3 1
Total‘ 67 13 259 58 26 0 37 1L
Percent of
grand total 1k 3 55 12 6 0 8 3

€T



Fig. 6a. Diagram of adult of the cotton
leaf perforator magnified
approximately 15 times

Fig. 6b. Moth of leaf perforator in
typical resting position on
underside of cotton leaf
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as Jamuary, 1956. Observations om the rate of development
of this insect during the summer of 1955 are swamarized in
Table 2. |

Table 2. Rate of development of the cotton

leaf perforator under field econdi-
tions at Yuma, Arizona; August 1955

Number of = - ‘ _
individuals Length of gtage in days
Stage e obse:ved ' Renge Average

Bggs 95 b5 ko5
First instar larva | 39 2=3 2.3
‘Second instar larva 10 1-2 1.2
"Horseshoé staée“' 10 ' 1-2 1.2
Thiré instar larva - é 1-2 | 1.2
Pupa 8 5.6 5,3

Totals | . =20  15.7




BIOLOGICAL CONTROL

| No references to insect predators of the cotton leaf per-
forator were found in the avai;able literature. Several ob-
servations of activity by predators dﬁring the summérvof 1955
are summarized in Tables 3 and L. Green lacewing larvae and
Orius nymphs were the most active predators observed in the
Tield,
Insect predators of the cotton leaf perforator were

"also collected from the fields and brought to the laboratory
for stﬁdyo Predators were confined individuvally with single
represeﬂtativeé of each stage of the cotton leaf perforator
in separate petri dishes. Thé predators were observed very
closely, and the time required.ﬁo kill each stage of the leaf
perforator was recorded. An Assassin bug, Zelus sp., was ob-
sefved closely for 2 hours on July 23, 1955 During this
period it killed 3 thirdwinstaf larvaé and ene~sec@nd~instar'

larva of the cotton leaf perforator.

Paragites

Clancy (1946) has reported the following insects as be-
ing parasitie on the cotton leaf Perf@rator ai Yumea, Arizona,
although none of these gpecies e observed by bthe writer

during field observation in that area in 1955. (Closterocerus

utahensis Cwfd. (Hymenoptera:Pteromalidae) was reported té be

16



Table 3.

Field observations of activilty by predators of

the cotton leaf perforator,

Yuma, Arigona, 1955

Stage of leaf

: o o . _ Date ob-
‘Predator Order and family perforator attacked served
Green lacewing (1arva) (Neufopterazchryscpidae)_ Second instar larvae July 15
{Chrysopa sp.) . ' . Horseshoe stage July 18
_ - ) ) Third instar larvae Aug. 16
Orius sp. (nymph) (Hemiptera:Anthocoridae) Eorseshoe stage July 15
o : - . _ , Second instar larvae July 15
Collops sgl (adult) {Coleoptera:ialachiidae) Third insbar larvae iuly 15
Gonvergent lady beetle ” . B ' | , '
(adult) (Hippodamia (Coleopﬁera:Coecinellidae) Cocoon Aug. 10

convergens Guerin)

LT



Table 4., Laboratory observations of activity by predators of
. the cotton leaf perforator, Yume, Arizona, 1955

T R Ave., time
Larval instar (min,) re-
of leaf . quired to
) perforator kill the Range
Preéator e .. - .Qrder and fTamily atbtaeked - - -host ... {min.)
Assa551a bug (adult) (Hemiptera:Reduviidae) Third 9 7-13
(Zelus sp.) . A . Second L L
Assgassin bug (adult) (HemipberasReduviidae) Second 9 g
{SBinea sp.) . o . , o ‘
Green lmcewing (larva) (Neuroptera:Chrysopidae) Third 30 30-33
(Chrysopa sp.) T . - Second 5 5
Gollops sp. (adult) (Goleopteraflislachiidae) Third 12 16-15
Geocoris sp. (adult) (Hemlptera Lygacidae) “ Tpira 38 _ 38
‘Wabid (adult) (Hemlptera:Nabldae) “ Third 32 : 17-46
(Nabis sp.) . . . N _
.Nabid (nymph). _ (Hemiptera:Nabidae) Third 27 . 27

(Nabls spo)

8T
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a minute, jet black parasite ﬁhich laid its eggs in the body
cavity of the first instar larvae after paralyzing them., Un-
parasitized larvae had typical horseshee-shaped exuﬁiae, _
while parasitized individuals were recognized by outstretched,
twisted larval skins at the ends of the mines. The life cyecle
of this parasite during mid-summer was reporbted to require

from 12 to 15 days. GCatolaccus aeneoviridis {Gir.), Sphilo-

chelis side (Walk.) and Haltichella sp. (Hymenoptera:Cfhaleidi-
dae) were reared bj Clanecy from cocoons., The average e@mbined

parasitism.was 2h.2% for all three specles menﬁiOned, although

C. aecneoviridis (Gir.) was the most active, with 7.2% para-
sitism. | -

During July; 1955 individuals of various stages of the
cotton leafl perforator were colleéted by the writer at Yuma
and observed for possible parasitism@'_Four species of para-
sites were recovered. Cocoon parasites were abundant, and
simaller numbers of parasites of "horseshoe stage" larvae were
als0 found., The emerged adult parasites {all Hymenoptera)
were idsntified'by Boﬁo Bﬁrks of the United States Department
of Agriéultureo

Gatolaccus vietoria Burks, Family Pteromalidae, is metal-

lie black in color, with reduced wing venatlion, and with one
~apical spur on each hind tibia. Ten specimens were reared

from host coecoons.

Liodontomerus insuebus Gahan, Family Torymidae, is

metallic colored, with reduced wing venation, and a very long
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ovipositor. B.D. Burks states {in eorrespon&enee) that_this:-
species is primarily a perasite of the eléver=seééfehaléid»‘a ]
common pest of seed alfalfa in the Yuma area. One specimen
was reared from a host cocoon. |
E@iggema Sp., Family Mymaridae, is a very mihnte inseet
‘with leng filifarmjantennaeo Hind_wings are very-narrowgk
and there are long fringes on all wingspr Two specimens ﬁere
reared from “horseshoe stage® larvae. -

Derostenus arizenensis>¢wfdop Family Bulophidae, is

metallic colored with reduced wing venation and four-segmented
tarsi. Five specimens were reéared from "horseshoe stage"”

larvae.



CULTURAL CONTROL

No important alternate host plants for the_eetton leaf
perforator were observed in 19559 nor have imp@rtant alter-
nate host plants been requted in the available literature.
Table 5 compares infestations of the cotton leaf perforator
in two Tields, one of which %as stub cotton and the other a
normally-planted field located several miles from the mearest
stub ecotton field.,

Table 5. Larval infestations of the cotton
. leaf perforator in stub cotton and

normally-planted cotton; Yuma,
Arizona, 1955 _ '

Larvee per 100 leaves
Stub eotton Normally-planted

1955 ‘ field cotton Field
June 29 : 53 0
July 6 77 2

13 . Lk 0

" 20 22 3

27 : 1h -8
Aug., 3 38 16

"o10 1k 30

0 17
Cumulative totals 662 _ 160

After the eotton crop is harvested different stages of
the cotton leaf perforator, ineluding eggs, larvae and cocgoons,
still remain on the plants. Grazing of these . plants by live-

stoek will help to destroy these individuals.

21
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It is apparent that stub cotton should be destroyed be-
Tore fhe next seasen to eliminate hibernating areas and the

future food for the leaf perforator.



CHEMICAL CONTROL

During the summer of 1955, four experiments were con-
ducted to evaluate previous insecticidal eontrol recommenéa=
tions and to test neW;ﬁaterials in an effort to £ind more ef-
fective and economical insecticides for controlling the
cotton leaf perforator.

In each test, randomized block designs with four repli-
cates were used, with individual plots approximatély one
acre in each case. | '

Dusts were applied with a Hardie traction-type duster
operated from the power take-=off of a tréetoror The traector
was usually operated in second gear with a fullkthrottleé Tﬁe’
duster had two movable steel booms and was capable of cover-
ing a swath 30 feet wides

Sprays were applied with a tractor-mounted Yellow Devil,
low~ga110ﬂage sprayer also operated frem the power take-off.
With the aid of two movable booms it was possible teo spray
eight rows of cotton with three nozzles per row in one opera-
tion. Sprays were applied at the rate of 10 gallens per
acre at avpreSSure of 80 pounds per square inch using 5X
nozzles, | |

The degree of control was measured by counting the num-
ber of second and third instar larvae (exeluding thé herseshoe

stage) present on 50 leaves selected at random from the two

23



2L
center rows.of each replicate,

Experiment No., 1

The first test, of a preliminary nature, was ineffec-
tive'because of low infestations. In this ﬁest the following
materials were applied as dusts: 2%>endrin; 15% toxgphenes
5% DDT, 40% sulfur, and 10% Perthane. Endrin and toxaphene-

DDT combinations were used more effectively in later tesbs.

Experiment No, 2

In this test the following insecticide dust mixtures

were -compared with one another and with untreated plots:
1) 2% endrin, 50% sulfur
2) 15% toxaphene, 5% DDT, LO% sulfur
3) 3% chlorothion
L)  20% toxapheme, 4O% sulfur.

| The test was conducted im a 20-acre field of stub‘eeta
ton owned by Mr, Earl Stark, All dusts were applie&rat the
rate of 20 pounds per acre on July 13, 1955. The results are
summarized in Table ée~ ) .

| Although 3% chlorothion dust apparently gave better con-

trol.than the other materials, the resullts were neither satm‘
isfactory nor statistieally signifieant. Other dust formula-
tlons testéd did not give sufficient control to be considered

promising or practical,
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Table 6., Effectiveness of four inseeticide dusts

against the cotton leaf perforator at
Yuma, Arizona, 1955 (Experiment No., 2)

Materials used : Larvae per 50 leaves
July 15 . July 18
2% endrin 6,25 (LOY* 33,00 -

15% toxaphene, 5% DDT, 40% sulfur 4.50 (57) 32.75 -

3% chlorothion 3075 {64) 14,50 (52)
20% toxaphene, 40% sulfur 6,00 (43) 30,25 -
Untreated plots (checks) 10,50 - 30,50 -

*Figures in parentheses indicate the percentage control ef=
ficiency of the treatments according to Abbott's formula.

The observed differences between treatments were not sig-

nificant according to the F test.

Experiment No. 3

In this experiment, plots treated with four spray formu-
lations and six dust formulations were compared with one
another and with untreated plots. |

The following formulations of emulsifiable éoneentrates
were applied as sprays: A 7
1) Toxaphene + DDT (8 pounds and 2 pounds of actual toxi-

. cant per gallon, respectively
2)  Endrin (1.5 pounds per gallon)
3} Chlorothion (4 pounds per galion)
L) Methyl parathion (& pounds per géllon)o
| The following dust formulations Wefe'ﬁseé:

5) 2% endrin {(formulated by Stauffer Chemical Company)
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6) 2% endrin, 50% sulfur (formulated by Arizona Fertilizers,
7y 15% tgigﬁmeneg 5% DDT, 40% sulfur "

8) 1.5% dieldrin '

9) 3% chlorothion

10)  10% DDT, 50% sulfur. v‘

This test was conductea in a Lh-acre stub e@ﬁteﬁ field
owned by Mr. Harl Stark. The field was divided into LL one-
acre plobs. The dusts were applied oanuiy 22, 1955Aat the
rate of 20 pounds per acre; the sprays were applied Jﬁly 21,
1955 at the rate of 10 gallons per aere. The actual amounts
of each toxicant used per aecre and the results of the experi-
ment are given in Table 7.

In observations made four days after treatment, all

 spray formulations gave better control than any dust formula-
tion. All treatments except 2% endrin dust (Stauffer) and
10% DDT-50% su;fur dust gave highly‘signifieant control when
compared with untreated plots. After seven days, sprays con-
taining ehlorothion and methyl parathion were apparently the
most effeetive, although there wés no statistically signifi-
cant_difference‘betweeﬁ any of the spray treatments, Fo:c*zr;.ua=
lations of endrin and toxaphene plus DDT gave goé@ control,
None of the dust formnlationslwas effective seven days after

application,



Table 7. Effectiveness of various spray and dust formulations
- against the cotton leaf perforator at Yuma, Arizona,
1955 (Experlmenz No., 3)

~ Material

Peuﬁds'of
actual toxlicant

Larvae per 50 leaves

‘ugsed per acre July 55 26 July 28-29

Sgrag5"= applied July 21 o , )

" Toxaphene + DDT. 2, 1 7.75 (93) 35,60 (78)
Zndrin L 0.3 6.25 (94) 35.50 {78)
Chlorothion 0,25 5.75 {95) 13.75 {91)
Methyl parathion 1,00 0.75 (99) 14,25 (91)

Dasts - applied July 22 - |
2% endrin (Stauffer)” 0ok 139,00 - . L08.,50 -
2p endrin (Arlzona Fertilizers) 0ol 53,25 (53) 149,75 -
15% ‘toxaphene, 5/) DDT, LO% sulfur 3, 1, 8 48,50 (57) 106.75 (32)
1.5% dieldrin " 0.3 L8.,50 (57) 134,50 (15)
3% ehlorothion 0,8 49.25 (56)  107.75 (32)
10% DDT, 50% sulfur 2, 8 114,25 = . 151,00 .- .

Untreated plots (checks) -= 112,25 158,00

ﬁifferénce réquired‘ ) ‘ _
for significances 1% 32.72 139,89

5% Rl .29 103,87

*Figures in parentheses indicate the percentage control efficiency of the

treatments according to Abbott's formula.

L2



28

Experiment No, L

In this test the following four emulsifiable concen=
trateé were compared with one another and with untreated
plots: ' B
’l) Toxaphene + DDT {4 pounds and 2 pounds of actual tozlcant
: _ per gallen, respectively)

2) Endrin (1.6 pounds per gallon)
3} Methyl parauhlon (8 pounds . per gallon)
L) Aldrin (2 pounds ner gallon) | |

A Tield of:stub cotton owned, by Mr. Elliot‘waits was di-
vided into 20 plots of one acre each. Sprays were applied on
August 8 and 18, 1955 at the rate of 10 gailens per aere., The
actual amount of each toxicanﬁ used per acre and the results
of the experiment are shown in Table &,

Two days after the first applieation, all sprays gave
2000, control although there was no statistical significance
between treatments. Five days after appliéationslmethyl pa=
rathion gave the best"control when eompared.with untreated
plots. Endrin and toxaphene plus DPDT treatments also gave
good contrel, but aldrin lost its éi‘fectivenesso Eight days
after the first applioation endrin, toxaphene plus DDT, and
methyl parathion gave good control. Two days aftefﬂﬁhe
second application, methyl parathien épparently gave the best
econtrol, although there was no statlstwcal difference between

/

the various treatmentso
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Table 8,

Bffectbiveness of sPrays prepared from four emulgifi-.
able insecticide coneentrates against the cobtton leaf -

- perforator at Yuma, Arizona, 1955 {(Experiment No. 4)~

‘Larvae Der SG leaves

*Figures in parentheses indicate the percentage

treatment according to Abboti's formula.

Waterials, Pounds of ~ - ' To. days after
{applied actual toxicant No, days‘aiter le apnllcatlon 2nd application
Aug. 8 & 18) used .per acre . .2 5 & : 2
TOXaPhene + - . . SRS | ’ B . :
DDT Rsil 8,75 (77)* 1k.20 (67) 29.75 (63) 16.25 (97)
Endrin 0.3 6,00 {84) 10.75 {75) 38.75 (51) 51,00 (89)
Hethyl - _ o : . R Lo o
' parathion 0.5 1.00 (97) 5.00 (89) 3,50 (96) 6.00 (99)
Aldrin 0.3 475 (87) 22,50 (48) 92,25 = 100,50 (79)
Untreated plots . L . ' o -
' _{Gheeks§ me— 37.25 = 43,50 = 79.75 = L78.50
Difference reqﬁired - . .
for significance: 1% 29.63 33,02 38,61 301.98
21,13 21,79 275k 215,39

control efficiency of the

62



SUNMARY

The life history and eontrol of the cotton leaf perfo-

rator; Buececulatrix thurberiella‘Busekp an increasingly seri-

ous pest of Arizona cotton, were investigated at Yuma,
Arizona duriﬁg the summer of 1955. Original observations
were made on the rate of development, biology and appearance
of individuals of the various stages of the life cyele. Five
suceessive generations were observed during the period from
‘June 30 to August 20, 1955, although there was much overlap-
ping among generations. |

Green lacewing larvae andrggigg nymphs were the most
active predators in the field, Six species of native preda-
tors were also studied further in the laboratory. Native
parasites were present but were not effective in reduvecing in-
festations., | _

Lea? samples collected from a field of stub cotton
(secoﬁd year growth) contained more than four times as many
;larvae over an eighﬁ-wéek period as similar samples from an
isolated, normelly-planted fieidg emphasizing the undesir-
ability of the practice of growing stub cotton.

After four large-scale fleld control tests, it was con-
cluded that spray formulation insecticides were mOTe effee-

tive than dust formulations., ILiguid formulations of methyl

30
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-parathion, chlorothion, endrin, and toxaphene plus DDT were
found to be effeective, although more than one appliéé%ion was

required for adeguate control of heavy infestations.
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