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Summary 
In Central Texas, pink bollworm control is 

possible during many years without using insec
ticidal programs developed only for this purpose, 
provided other practices are used efficiently. 
Community-wide stalk shredding and fall plowing 
are the most important of these practices. To be 
most effective, shredding should be done with the 
flail chopper which will kill a higher percentage 
of pink bollworm larvae than the conventional 
rotary shredder and also will cut the stalk ma
terial into smaller pieces facilitating plowing un
der and decomposition of debris. 

Plowing should follow stalk shredding im
mediately, burying the crop -debris as completely 
as possible to depths of 6 inches or more. These 
two operations, if efficiently done, can reduce the 
late fall field population of pink bollworm 95 per
cent or more. 

Early and _late season control measures, if 
timely and properly applied, will permit early 
maximum cotton production with a minimum of 
insect damage. Although not aimed directly at 
the pink bollworm, these practices will hold this 

pest below damaging levels provided 
munity-wide stalk destruction 
pleted the previous fall. 

A shortened harvest period will 
a buildup of large numbers of pink 
late season after insecticidal 
been stopped and will allow an 
tion program to be utilized. 
may cause most of the pink boll 
harvested by these machines) to be 
gin. 

The modern ginning operation 
all of the pink bollworms going t 
tern. Rigid sanitation should be 
the gin to eliminate potential soure 
tion for subsequent seasons. 

The above practices can be 
little additional expense 1'0 the 
On an area-wide basis, these .n.n ...... _ 

materially (and in some cases 
ing infestations of pink bollworms 
Texas. 
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Pink Bollw,orm Control as Related to the Total Cotton 
Insect Clontrol Program of Central Texas 

Perry L. Adkisson and J. C. Gaines * 

PINK BOLLWORM, Pectinophora gossypiella 
und.) is a serious cotton pest aIfd has i~
extensive damage to the crop In certaIn 

when allowed to go unchecked. Evidence 
is the heavy losses which occurred in the 

p in parts of southern Texas. In ~he 
Texas area the pink bollworm populatIOn 

to damaging proportions in the early 
of this decade culminating in severe dam~ge 

certain localities during the 1954-56 perIOd. 
seriousness of the infestation steadily di

by 1959, when little economic damage 
to the cotton crop of Central Texas. 

bulletin discusses the possible role that the 
t total cotton insect control program h~s 
in minimizing pink bollworm dam~ge In 

Possible benefits of each step In the 
control program are discussed separately 

analyzed for possible benefits toward com-
. the pink bollworm. 

Stalk Shredding 
Destruction of stalks soon after harvest was 
of the earliest practices recommended for 
bollworm control. Most entomologists fa

with the pink bollworm problem believe 
community-wide stalk shredding followed by 
. under of the shredded material is ~he 

ortant measure in the control of the p1,nk 
The importance of stalk shredding is 

ized by the fact that it is t~e only opera-
in the control program that IS compulsory 
enforced by law in many infes~ed areas of 

Stalk destruction is a practIce that can 
plished at little additional ~ost to ~he 

and it also is a good agronomIC practIce. 
most effective, stalk destruction .must be 
out on a community or area-WIde scale 

ately after harvest. 

The pink bollworm overwinters in the larval 
rl'hese larvae are located in the seed con-
in crop residue or in ~ree ~ocoons lo~ated 

d trash or in the SOlI of Infested fIelds. 
the most part, all of the overwint~ring laryae 

are carried to the gin or left In the fIeld 
harvest. With regard to the potential f?r 

the subsequent crop, the larvae left In 
field are the most important. The objective 

destruction is to kill as many of these 

associate professor and head, Department 

larvae as possible since they are the primary 
source of infestation. 

Tests conducted in cooperation with the U. S. 
Department of Agriculture have shown that over 
a 4-year period the conventional rotary-type stalk 
shredders, commonly used by most Texas cotton 
farmers average a kill of more than 50 percent 
of the pink bollworm larvae left in the field after 
harvest (Adkisson et al. 1958, 1960). In 3 years 
of testing, the flail choppers (Figure 1) have 
produced an average kill of almost 90 perce~t of 
the larvae (Adkisson et al. 1958, 1960; WIlkes 
et al. 1959). Flail machines kill more larvae and 
do a better job of shredding by cutting the plant 
material into much smaller pieces, Figure 2. This 
residue can be plowed under more easily and 
probably will decompose faster than that shredded 
by conventional rotary shredders. If the best 
stalk shredding equipment is used, a high percent
age of the pink bollworm field population can be 
destroyed by a routine farm operation. -

Plowing 
Early published reports indicated t~at la~e 

fall or winter burial of infested materIal wIll 
reduce greatly the number of pink bollworms 
surviving the hibernation period. Loftin et al. 
(1921) and Ohlendorf (1926). indicate~ th~t 
burial will produce high mortalIty, espeCIally. If 
the soil is irrigated. They recommended plOWIng 
under of debris as a control measure. Fenton and 
Owen (1953) reported that plowing crop r~m
nants 6 inches under effectIvely reduced pInk 
bollworm populations. Fife et al. (1957) p!e
sented data covering four seasons at Waco WhICh 
indicated that 98 percent mortality ?f pink. boll
worms occurred in infested materIal buned 2 

,/ 

! 
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FLAIL TYPE ROTARY CHOPPER 

Figure 1. A schematic diagram illustrating the operating 
principle of the flail chopper. 
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Figure 2. Side view of a flail chopper in operation. 

inches deep in November as compared with 73 
percent mortality which occurred in such material 
left on the soil surface. ExperimentR conducted 
over a wide range of Texas locations have shown 
that fall burial of crop remnants will produce 
higher mortalities of pink bollworms than spring 
burial of material left throuQ"h the winter on the 
soil surface (Chapman and -Noble, 1954). 

Experiments conducted during 1958-59 indi
cated that plowing under infested residue in late 
winter (February) produced more than 80 per
cent mortality of pink bollworms (Adkisson et al. 
1960). Burial of infestf'd material 2 inches deep 
during this perIod produced a 76 percent mor
tality. 

Generally it is agrped that the most effective 
control by plowing will result from the earliest 
possible and most complete turning under of the 
infested material to depths of 6 inches or more. 
Moldboard-type plows appear to perform this 
operation most satisfactorily (Adkisson et al. 
1960) . 

A study of hibernation records taken at 
College Station from 1954-59 revealed that the 
average Rurvival of nink bollworm in infested 
cotton left on the soil Rurface was 57.6 percent 
<Brazzel and Martin, 1959; Adkisson et al. 1960). 
The value of timely plowing- is apparent readily. 
Use of the best possible stalk destruction program 
should reduce drastically the hibernating popu
lations of pink bollworms. In some years, deuend
ing on winter weather conditions, a combined 
shredding-plowing stalk destruction urog-ram may 
achieve over 95 percent mortality of hibernating 
pink bollworms in any given field. The use of 
the best stalk destruction and ulowing equipment 
and methods are more beneficial in mild winters 
and high mortalities can be achieved regardless 
of the winter weather conditions. However, the 
effect of winter weather conditions on survival 
of the pink bollworm cannot be minimized. 

Considerable research on the effect of winter 
environmental conditions of pink bollworm sur-
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vival has been published. 
ments conducted near El Paso 
indicated a wide range in pink 
which was attributed to weather 
cipally low temperatures. Over a 
the lowest survival occurred in 
the lowest winter temperatures. 
these years, the temperature low 
4° F. and _2° F., respectively. 
three cold winters caused a decrease 
survival which was accompanied by 
cline in pink bollworm infestation 
This worker also found that .v~,,~ ........ 
infested bolls caused greater mo 
bollworm than March burial of 
that had passed the winter on the soil 

There also has been much 
on the effects of soil mosture on 
of the pink bollworm. Fenton ( 
conducted at Presidio, a semiarid 
normally experiences little winter 
that the most effective cultural 
bollworm was winter plowing 
mediate irrigation. Pink boll 
99 percent of the larvae were 
above method as compared with 41 
tality in buried, non irrigated bolls 
mortality in nonirrigated bolls left 
winter on the soil surface. 
(1934) indicated that a low level of 
was necessary for the overwintering 
worm larvae to survive. However 
moisture went above this level, su 
These workers reported that the 
could not survive in soils where the 
centage was held at the saturation 

In regions having dry winters, 
larvae under may enable them to 
since the soil layer could protect them 
perature extremeq occurring at the 
Work at Presidio by Isler and Fenton 
Fenton and Owen (1931) indicated 
in infested bolls buried 4 inches in 
a higher survival percentage than 
the soil surface. However, when the 
terial was irrigated, the mortality of 
was higher than that recorded for the 
on the soil surface. 

Thus, rainfall in Central Texas 
as great an effect, if not greater, 
on winter survival of the pink 
normal winter rainfall in Central 
lent to several irrigations such 
above experiments. There is 
stalk destruction program of 
ing would produce the highest 
winters having high rainfall and 
tures. 

Suicidal 
Emergence records taken at 

indicate that approximately 10 
surviving pink bollworm females 



fruit is present. Thus, suicidal emergence 
idered an important factor in pink boll

populations in most years in Central Texas. 

iform Planting Period 
cotton acreage should be planted at a 

favorable for germination and rapid 
to produce early stands of uni-

iting cotton. Planting should be done 
early and in as short a period as 
s may disperse the early pink boll

ation, and may help to decrease the 
numbers of diapause larvae occurring 

fall by making possible an early harvest 
in early stalk destruction and plowing 
debris. Extreme early planting should 

because it may attract a high percent
early emerging moths and can serve as a 

source of later infestations over a large 

Season Control 
Cotton Insects 

research is needed on early season con
other cotton insects regarding the effect 
program on pink bollworm populations. 
, certain assumptions can be made from 
knowledge. 

review of literature indicates that the 
the cotton plant's fruiting cycle when 

are present, but before bolls are formed, 
a particularly vulnerable time in the 
history of the pink bollworm for insecti

I. Brazzel and Martin (1957) reported 
emergence of overwintered pink boll

occurs before bolls are present on cotton. 
practically all of the larvae which 
are progeny of an earlier generation 

in squares. In studies relating to 
sites, these workers found only five 
rm eggs on squares, while nearly 
were counted on other parts of the 
ts before bolls were present. Nearly 

eggs laid during this preboll period 
vegetative parts (over 50 percent in 
) of the plants. The same workers also 
that over 90 percent of the pink boll-

were laid on vegetative parts until 
before the cotton bolls began opening. 

on of eggs laid on fruit did not ex-
of eggs laid on vegetative parts until 

when the plants averaged 12 bolls 
Is were beginning to open. Larvae 
in sites removed from cotton fruit 
over the plants in search of food, 
are exposed to a greater extent 

predators, insecticides, etc., than 
ing from eggs laid on fruit. Natural 

would be much higher for the larvae 
from eggs laid on vegetative parts than 
hatching on the fruit. 

Lofton et al. (1921) reported data indicating 
an average natural mortality of 62 percent for 
larvae hatching on plants bearing bolls. These 
authors estimated from assembled data that 
mortalities among young larvae ranged from 72.9 
to 90 percent under field conditions. They also 
reported that only 45 percent of the larvae de
veloping from eggs laid on bolls succeeded in 
infesting them. Ohlendorf (1926) reported that 
90 percent of the young larvae die from natural 
factors before they are able to enter the boll. 
These reports indicate that high mortalities, 90 
percent or more, probably occur during the period 
before bolls are present. Insecticidal applications 
at this time should be effective in further reduc
ing the larval populations since most larvae will 
have to migrate over the plant to locate food and 
more likely would come into contact with the in
secticide. 

Brazzel and Martin (1957) reported that the 
a verage rate of oviposition per moth increased as 
the season progressed. Moths laid an average 
of 20 eggs until the bolls were 10 days old (June 
28) at which time the average increased to 64. 
Highest numbers were recorded during late July 
and August when averages rose to 106 to 120 eggs 
per female. These data indicate that the fecundi
ty potential of the pink bollworm is at a low level 
during the early part of the growing season for 
cotton. 

Robertson (1948) reported results of experi
ments with DDT which indicated that pink boll
worm control could be obtained with this material 
as the result of moth mortality and a consequent 
reduction in oviposition. Williams et al. (19~8) 
also found that certain insecticides were effectIve 
in killing moths and also would reduce the fecun
dity of the females surviving treatments. The 
Jatter authors reported that toxaphene-DDT 
(2 to 1) mixture, (a material commonly used in 
Central Texas in recent years for early season 
insect control) at the rate of 1 pound of technical 
material per acre produced a kill of 27.8 percent 
of the moths treated and reduced the oviposition 
in the surviving females 86 percent One pound of 
technical DDT per acre gave 53 percent control 
of the adults and reduced oviposition 81 percent. 
Brazzel and Gaines (1959) indicated that 1.5 
pounds of technical DDT per acre gave 70.5 per
cent control of larvae hatching from eggs placed 
under the boll calyces before treatment. Mortal
ities ranging from 22 to 42 percent of the larvae 
were produced by the chlorinated hydrocarbons 
commonly used in mixtures with DDT for cotton 
insect control. These data indicate that insecti
cides will kill a large percentage of pink boll
worm larvae even though they may hatch from 
eggs laid in protected sites. 

Published reports indicate that the reproduc
tive potential of the pink bollworm is at its low
est level during the early part of the growing sea
son and -up to the time the first bolls have set. 
Natural mortality of the young larvae is high be
cause the eggs are laid away from feeding sites, 
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forcing the larvae to migrate over the plant and 
exposing them to natural control factors. In ad
dition, egg production naturally is low .during 
this period. Chemical control measures during this 
period will reduce further the number of pink boll
worms by causing larval and adult mortality and 
reduced oviposition by the surviving females. All 
of these factors combined should reduce the pink 
bollworm population to extremely low levels and 
should, therefore, result in a delayed late season 
buildup. Under certain conditions these factors 
possibly could reduce the pink bollworm popula
tions to such low levels that the crop may mature 
before damaging infestations could develop. 

Late Season COlltrol 
of Other Cotton Insects 

Chemical control measures for other cotton 
insects, namely the boll weevil (Anthonomus 
grandis Boh.) and the bollworm (Heliothis zea 
Bod.), are used almost universally in Central 
Texas. Knowledge among farmers that good in
sect control must be employed if irrigation and 
increased use of fertilizers are to be profitable, 
has resulted in the use of tighter treatment sche
dules and better selections of insecticides. This 
has resulted in better control of boll weevils and 
bollworms and to higher yields. The increasing 
use of fertilizer and supplemental irrigation has 
produced both a plant and an ~nvironment favor
able to th~ abundance of boll wf'evils and boll
worms. The result is awareness for and the use 
of better chemica"l control measures than ever be
fore. 

This better late peason control has resulted 
in the use of insecticidal combin::.ttions, nearly all 
of which contain 1.0 to 1.5 Dounds of actual DDT 
which is neces:mry for bollworm control and in 
some cases for boll weevil control. The use of 
DDT in the bollworm and boll weevil control 
program as practiced over most of Central Texas 
has affected the pink bollworm population. Ap
narently these late season applications are suf
ficient to retard the already suppressed pink boll
worm population to such an extent that damaging 
infestations occur very late in fields of late ma
turing cotton or in those fields which have gone 
untreated for a considerable period. It should 
be pointed out that the price emphasis on lint 
quality ha s encouraged insecticide applications 
later in the season than in past years. 

As a result of the early and late season in
sect control programs, the only period in which 
the pink bollworm can increase occurs between 
the last early season and the first late season ap
plication. Normally this is approximately 30 
days or about the time required for the develop
ment of one complete pink bollworm generation. 
However, as previously pointed out, this period 
occurs when natural mortality of young larvae 
is at a maximum and egg deposition at a mini
mum. 
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Harvesting 
The labor shortage for picking 

the price emphasis on quality has 
early harvest in order to obtain a 
This has resulted in the increased 
iants, dessicants and mechanical 

Recent work by Adkisson et al. 
indicated that pink bollworms are 
to defoliated or dessicated cotton 
these materials hasten the opening 
can result in shortening the harvest 
foliation or dessication discourages 
buildups of pink bollworms in treated 

The increased use of mechanical 
strippers also has shortened the 
This should eliminate large 
wintering pink bollworms by -ron ll11ITIIII ; 

buildup in late season. The 
strippers results in large num 
worms being carried to the gin 
killed in the ginning process. 

An important factor is that the 
ton insect control program and 
practices recommend for Central 
signed to produce a uniformily 
crop. This prevents late season 
bollworms and other cotton in 
off their food supply when their 
ducing hibernating forms is the 

Fife et al. (1957) indicated that 
progresses, there is an increase in 
diapause larvae present in the 
worm population in Central Texas. 
ers reported a rapid increase in the 
of diapause in September and found 
than 90 percent of the larvae were in 
October and November. 

Thus, the affect of defoliants an 
plus a shortened harvest period 
materially the pink bollworm pOJ>ulati 
by eliminating or reducing the 
late season generations and by 
stalk shredding and plowing. 

Ginning 
Many pink bollworms are carried 

in seed cotton. However, more than 
of these larvae may be killed in a 
(Robertson et al. 1959). Due to 
rate of larvae in the ginning ODe~ratlOl 
processing and treatment of pla:ntiIll 
vival of the larvae in cotton 
portance in an infested area. 
efficient the ginning operation 
shipped from infested areas to u 
for planting purposes should be given 
treatment which will rid them of 
pink bollworm infestation. The 
tial source of infestation from a gin 
production area is the unginned seed 



on the premises up to planting time. 
should be fumigated, ginned or de

prevent any possible infestation ori
material located on the gin site. 
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~ TAU SUBSTATIONS 
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... COOPERATING STATIONS 
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* 

The Texas Agricultural Experiment 

is the public agricultural research 

of the State of Texas, and is one 01 
parts of the Texas A&M College 

Location of field research units of the Texas 
Agricultural Experiment Station and cooperating 
agencies 

ORGANIZATION 

OPERATION 

IN THE MAIN STATION, with headquarters at College Station, are 
matter departments, 2 service departments, 3 regulatory 
administrative staff. Located out in the major agricultural areas of 
21 substations and 9 field laboratories. In addiLion, there are 14 
stations owned by other agencies. Cooperating agencies . 
Forest Service, Game and Fish Commission of Texas, Texas 
U. S. Department of Agriculture, University of Texas, Texas 
College, Texas College of Arts and Industries amI the King 
experiments are conducted on farms and ranches and in rural 

THE TEXAS STATION is conducting about 400 active research pro' 
in 25 programs, which include all phases of agriculture in Texas. 
these are: 

Conservation and improvement of soil Beef cattle 
Dairy cattle 
Sheep and goats 
Swine 

Conservation and use of water 
Grasses and legumes 
Grain crops 
Cotton and other fiber crops 
Vegetable crops 
Citrus and other subtropical fruits 
Fruits and nuts 
Oil seed crops 
Ornamental plants 
Brush and weeds 
Insects 

Plant 

Chickens and turkeys 
Animal diseases and 
Fish and game 
Farm and ranch 
Farm and ranch busin 
Marketing agricultural 
Rural home economics 
Rural agricultural 

diseases 

Two additional programs are maintenance and upkeep, and central 

Research results are carried to Texas farmers, 

ranchmen and homemakers by county agents 

and specialists of the Texas Agricultural Ex

tension Service 

AGRICULTURAL RESEARCH seeks the WHATS. 
WHYS, the WHENS, the WHERES and the HOWS 
hundreds of problems which confront operators 
farms and ranches, and the many industries 
ing on or serving agriculture. Workers of 
Station and the field units of the Texas A9'lricUltaa 
Experiment Station seek diligently to find solutioDi 
these problems. 


	mp0444 0001
	mp0444 0002
	mp0444 0003
	mp0444 0004
	mp0444 0005
	mp0444 0006
	mp0444 0007
	mp0444 0008

