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ABSTRACT 

Chlorpyrifos, the active ingredient of LORSBAN and 

DURSBAN Insecticides, is a chemical with a broad spectrum of 

insecticidal activity. In many foliar insecticide markets, 

its single largest deterrent to increased sales volume is an 

insufficient period of residual control of foliage and 

fruiting body feeding insect pests. The short period of 

residual control on foliage is primarily a function of the 

high vapor pressure of chlorpyrifos. Therefore, interest on 

the part of the manufacturer intensified to develop a formu

lation containing chlorpyrifos and a carrier that would en

able the vapor pressure to be diminished and residual acti

vity extended. 

Testing took place at Yuma, Arizona, during the 1981 

and 1982 cotton growing seasons. Evaluations progressed 

from working with tank mixes of LORSBAN 4E using low vola

tile carriers in 1981 to new emulsifiable formulations being 

observed during 1982. These tank mixes and new chlorpyrifos 

formulations showed accumulative performance increases, both 

in ultra-low-volume ( 1.0 gal/A) and conventional low vol

ume ( 1.0 gal/A) applications, in the control of spider 

mites, whitefly, cotton leafperforator, lygus, and Heliothis 

spp. They were also equal or superior to the results of the 

standard, POUNCE 3.2E Insecticide. 

xi 



INTRODUCTION 

Significant strides have been made during the past 

few years in the improvement of aerial application equip

ment, formulations, and techniques to increase the efficacy 

of pesticides. Probably the most important single element 

of improvement in pesticide use has been the licensing of 

pest control advisors (Akesson et al. 1978). This has 

brought a new level of professional responsibility which has 

had a secondary response in improving application techniques 

and results. The requirement for a specific pesticide re

commendation also entails recommendations for the most effi

cient and effective method of application. Thus, a new 

awareness of the essential role of application efficiency 

and effectiveness seems to have resulted. 

Integrated pest management concepts and scouting 

programs as well as incentives due to increased costs for 

pest control have all contributed to the needed improvement 

in effectiveness and efficiency of plant protection opera

tions (Akesson et al. 1978). Chemical control remains an 

important control component for most satisfactory programs 

on agronomic crops and it will be increasingly necessary to 

1 
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learn to manage and manipulate chemicals so as to retain the 

essential benefits of these valuable tools. 

One such tool is chlorpyrifos, 0,0-diethyl 0-0,5, 

6-trichloro-2-pyridyl)phosphorothioate, the active ingredi

ent of LORSBAN and DURSBAN Insecticides. It has a wide 

spectrum of insecticidal activity and is considered to be a 

residual insecticide when applied to a field aquatic envi

ronment, incorporated into the soil, or incorporated into 

plastic (Anon. 1982a). However, when chlorpyrifos is used 

as a foliar insecticide, it has a relatively short period of 

effective residuality, which reduces much of its value as a 

broad spectrum foliar insecticide (Lembright 1981). The 

loss of chlorpyrifos prior to and after deposition on foli

age is due to volatility and photo-degradation. In warmer 

desert areas, loss by volatility is very high from the cot

ton leaf surface (Ware et al. 1978). 

The purpose of this study was to consider the many 

physical and chemical processes that reduce the effective

ness of foliar applied chlorpyrifos and through the applica

tion of various formulations reduce these loss processes and 

increase the residual effectiveness of the pesticide. 



LITERATURE REVIEW 

Despite all the publicity that has been given to the 

question of resistance, insecticides rarely fail because of 

resistance; and when they do, they do so over an extended 

period of time. Thus, when a chemical suddenly fails to 

provide adequate control, it is usually more appropriate to 

examine procedures and conditions than to assume the chemi

cal is ineffective. 

Another common misconception about insecticide fail

ures is that aerial applicators are doing a poor job. Actu

ally, they have performed so well during the past 25 years 

that they have essentially replaced ground applications for 

•insect control. This success obviously was not accomplished 

by incompetent applicators. 

As a result of the many complaints being heard from 

the field advisors, several studies were initiated in an ef

fort to determine the primary reason for control failures. 

Simon (1971), Bals (1970), Morton (1975) and Gilliland et 

al. (1971) among others directed research primarily toward 

application techniques. Meteorological conditions at the 

time of application were studied by Yates et al. (1964) and 

Johnstone et al. (1974). Harrison (1979) noted that 

humidity was a key factor in insecticide performance in the 

3 
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mid-South. Any time insecticides were applied when the 

humidity was less than 70 percent, he observed poor control. 

After many studies it was obvious that several 

fundamental application problems needed to be solved. As 

stated by Harrison and Miller (1979), these problems were 

believed to be related in part to practices that had been 

established before the banning of the long residual chlorin

ated hydrocarbon insecticides. The comparatively short re

sidual activity of the organophosphate insecticides which 

replaced the organochlorines makes it mandatory that a high 

percentage of kill be obtained immediately following appli

cation. There is little or no accumulation of toxic resi

dues on the lower portions of the plant to aid in control of 

those insects that escape the initial treatment. Research 

by Himel (1969), Wiltse and Badey (1982), Bals (1973, 1975, 

1977), Walker (1971) and Matthews (1977) indicated that one 

way to increase the insecticidal activity of the chemicals 

was to apply very small droplets to achieve penetration of 

the cotton canopy and to increase coverage. The practices 

in use today, however, do not lend themselves readily to 

small droplet application. 

LORSBAN 4E Insecticide, a Dow Chemical product con

taining the active ingredient chlorpyrifos, was introduced 

into the Arizona and California cotton insecticide market in 

1978, with 212,000 gallons sold (Amstrup 1982). The exten

sive first year exposure in the cotton marketplace allowed a 



5 

rapid development of the performance profile of LORSBAN. 

Strong features were excellent activity on foliar feeding 

armyworms, particularly the beet armyworm, Spodoptera exigua 

(Hubner). It neither controlled nor increased spider mites, 

Tetranychus spp., but was effective against pink bollworm, 

Pectinophora gossypiella {Saunders), and gave adequate sup

plemental control of secondary pests such as the cotton 

leafperforator, Bucculatrix thurberiella (Busck), and sweet 

potato whitefly adults, Bemisia spp. Its weak points were 

poor activity against tobacco budworm, Heliothis virescens 

(F.), larvae and insufficient residuality to effectively 

control lygus bugs, Lygus spp. {Stanford 1981). Data from 

Bischoff (1979), Hamaker (1973), Lembright {1982), Meikle et 

al. (1982) and Ware et al. (1978) supported the theory that 

the short foliar residuality of chlorpyrifos was largely 

attributable to its high vapor pressure, causing rapid loss 

from the leaf surfaces. 

In the desert cotton areas of Arizona and Califor

nia, Dow Chemical's promotion of the synergistic action of 

chlorpyrifos with other insecticides against the tobacco 

budworm played an important role in the commercial position

ing of LORSBAN since its introduction in 1978 and through 

1982 (Lembright 1983). Hardy (1978) and Larson (1979) de

monstrated varying degrees of synergistic action of chlor

pyrifos when used with various insecticides against the 
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tobacco budworm. Those areas experiencing heavy pressures 

first from pink bollworm followed by tobacco budworm com

monly use a mixture of as many as three insecticides—a py-

rethroid, chlordimeform (ovicide) and an organophosphate or 

carbamate. As long as pink bollworm population pressures 

keep the spray frequency at 5-7 days, the chlorpyrifos 

synergistic action is usually acceptable. However, if pink 

bollworm infestations are light and attempts are made to 

lengthen the interval for tobacco budworm control, the short 

residual of chlorpyrifos and the reduced rates of the pyre-

throid usually produce unsatisfactory results. It should be 

recognized that the studies conducted by Larson (1979) and 

Hardy (1978) primarily demonstrated synergistic action as a 

stomach poison from leaf feeding. They dipped the leaves in 

insecticidal combinations and then added the tobacco budworm 

larvae. The larvae were not sprayed. 

Aside from the synergistic action of chlorpyrifos, a 

valuable contribution of LORSBAN to this market has been the 

control of the cotton leafperforator. Lembright (1982) 

points out that LORSBAN has been superior to the pyrethroids 

which have had some degree of resistance development during 

this same period. Against beet armyworm, LORSBAN has been 

the leader, but the desert area beet armyworm problems are 

quite spotty and sporadic, representing a rather small usage 

in the market. 
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Spider mite control with LORSBAN has been marginal, 

and it is not recognized as a "cotton miticide." It also 

does not exacerbate spider mite problems as do the pyre-

throid insecticides (Sukhoruchenko et al. 1982). The basis 

for the addition of LORSBAN to insecticidal mixtures has 

been to suppress mite populations, but its real contribution 

to control is questionable (Miller 1978) . 

During the 1978-79 period, Dow Chemical gained in

terest in using vegetable oils and other relatively non

volatile carriers to allow ultra-low-volume application of 

insecticides without excessive toxicant loss prior to and 

after impingement on the foliage (Anon. 1982b). The first 

efforts to increase the residual effect of LORSBAN on cotton 

insect pests in California and Arizona in 1979 and 1980 con

sisted of the tank-mix addition of once-refined cottonseed 

oil to LORSBAN plus water (Seymour 1980; Lembright 1981, 

1982). This early work was partially responsible for the 

current coordinated effort to increase the residual activity 

of LORSBAN on foliage (Howe 1983). 

In 1980 cotton and soybean oils were evaluated as 

vapor suppressants (Paroonagian 1980). In 1981 the vapor 

pressure suppressant evaluated as a tank-mix with LORSBAN 

was a high-molecular-weight polypropylene glycol (Howe 

1983). In 1982 the polypropylene glycol and chlorpyrifos 

were formulated into a two-pound emulsifiable concentrate, 

XRM-4656 and XRM-4666. This was done to facilitate present 



application methods and to allow for either low volume or 

conventional volume rates to be applied. Each step in

creased the insecticidal efficacy of chlorpyrifos compared 

to LORSBAN applied conventionally with only water as its 

carrier (Howe 1983). 

For purposes of data interpretation and the proper 

determination of an improved chlorpyrifos formulation* it is 

important to recognize the insect pests of economic impor

tance damaging cotton in the desert areas of Arizona and 

California. Cotton entomologists frequently use two differ

ent classification systems for cotton insect pests: (1) 

primary and secondary insect pests, or (2) major and minor 

insect pests. Primary insects usually include those species 

that are not adequately suppressed by predators and para

sites, and in the desert areas these consist of lygus bugs 

and the pink bollworm. The secondary insect pests are the 

remainder, any of which can build to economic populations 

after an insecticide program is initiated for the control of 

primary insect pests and/or some unique environmental condi

tions occur (Watson et al. 1976). In contrast, the major 

insect pests are those insects requiring major insecticide 

usage for their control. Over the past few years the major 

pests have been: pink bollworm; Heliothis spp., principally 

tobacco budworm; lygus bugs; cotton leafperforator; and spi

der mites. The increase in spider mite problems is believed 

to be due to the use of the pyrethroid insecticides. 



MATERIALS AND METHODS 

1981 

Tests were conducted on cotton during 1981 and 1982 

at Yuma, Arizona. The tests performed during 1981 included 

the treatments shown in Table 1. 

These treatments were all tank-mixed at the field 

location. Treatments were applied to the 20-acre test plots 

using a Hiller helicopter which flew 8 to 12 feet above the 

cotton canopy at 72 m.p.h. The aircraft was equipped with 

40 Multee Jet nozzles, pointed down at 90° to the horizontal 

for the 5-gallon/acre applications. A separate boom was 

utilized for four Micron-West X-15 serrated disc units which 

were operated at 8000 r.p.m. and were orificed to deliver 

the two quart/acre treatments. These disc units were 

mounted as two pairs, using a single electric motor for each 

pair. The helicopter, for these ultra-low-volume applica

tions, flew 25 to 30 feet above the canopy. A 50-foot-wide 

swath was observed and maintained throughout these 1981 

applications. 

Four areas in each treatment plot were utilized for 

insect sampling and damage determination. These data were 

collected 2 days and 6 days post-treatment after the first 

two applications and 5 days post-treatment for the last four 

9 



Table 1. Treatments Applied for Cotton Insect and Spider Mite Control at 
Yuma, Arizona, 1981. 

Treatment No. Treatment* Pounds A.I./Acre Total Volume/Acre 

1 LORSBAN 4E 0.5 lb + water 5 gallons 

2 LORSBAN 4E 0.5 lb + 3 pt cotton
seed oil 2 quarts 

3 LORSBAN 4E 0.5 lb + 3 pt poly
propylene glycol 2 quarts 

4 LORSBAN 4E 0.5 lb + 3 pt polypropylene 
glycol + water 5 gallons 

5 POUNCE 3.2E 0.1 lb + water 5 gallons 

6 Untreated 
control 

Untreated 
control 

•Application dates were: 8/15, 8/22, 8/29, 9/5, 9/19 and 9/26. 
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applications. Pink bollworm data, however, were collected 

at pre-, mid- and post-season intervals. 

Insect species observed and sampling methods util

ized for data collection were: 

Lygus, Lygus hesperus, nymphs and adults per 10 

sweeps; 

Sweet potato whitefly, Bernisia tabaci, adults col

lected per 10 sweeps; 

Cotton leafperforator, Bucculatr ix thurber iella, 

larvae per 10 sweeps; 

Yellow-striped armyworm, Spodoptera ornithogalli, 

larvae per 10 sweeps; 

Carmine spider mites, Tetranychus cinnabarinus, im

mature and mature mites collected from 10 

leaves. Leaves collected were the 8th to 9th 

leaf from the top of the plant, as recommended 

by Leigh {1983) . 

Hel iothis spp., H. virescens and H. zea, eggs per 25 

terminals observed; 

Heliothis spp., H. virescens and II. zea, larvae per 

25 plants observed; 

Heliothis spp., H. virescens and H. zea, damaged 

squares per 25 plants observed; 

Hel iothis spp., II. virescens. and H. zea, damaged 

bolls per 25 plants observed. 
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Yield data were collected in each treatment plot. 

These data were taken from 1/10 of an acre. Seed cotton was 

collected in four areas of each treatment plot. This cotton 

was harvested with a conventional spindle picker. 

1982 

The 1982 testing was similar to that of 1981. The 

insect pests and sampling methods differed only slightly. 

The treatments did vary, however, due to new formulations 

developed by the Dow Chemical Company. These treatments are 

as shown in Table 2. 

The treatments were applied to 10-acre test plots. 

Treatments 1-6 were made using an Eagle aircraft, a fixed-

wing biplane flown at 75-80 m.p.h. at a height of 6-10 feet 

above the cotton canopy. The Eagle utilized 58 Spraying 

Systems D8/45 nozzles spaced 12 inches apart to apply treat

ments 1, 3 and 5. For treatments 2, 4 and 6, 16 Spraying 

Systems 80015E fan nozzles were used, spaced 40 inches apart 

and oriented downward at 90°. 

The Hiller helicopter was flown 6-10 feet above the 

canopy at 70+ m.p.h. for treatments 8, 10 and 12. To apply 

the 5 gallons/acre treatments, the helicopter utilized 75 

Spraying Systems D5/46 nozzles spaced 6 inches apart. For 

treatments 9, 11 and 13, the Hiller was flown at 25-30 feet 

above the canopy, at 55 m.p.h., using four Micron-West X-15 

serrated rotary atomizers. These were mounted and 



Table 2. Treatments Applied for Cotton Insect Pest Control at Yuma, Arizona, 
1982. 

Treatment No. Treatment* Pounds A.I./Acre Total Volume/Acre 

(a) (b) 

1 8 LORSBAN 4E 1.0 lb + water 5 gallons 

2 9 XRM-4656 (C) 0.5 lb 1 quart 

3 10 XRM-4656 (c) 0.5 lb + water 5 gallons 

4 11 XRM-4666 (d) 0.5 lb + water 1 quart 

5 12 XRM-4666 (d) 0.5 lb + water 5 gallons 

6 13 POUNCE 3.2E 0.1 lb + cottonseed oil 1 quart 

7 Untreated 
control 

(a) Treatments 1-6 were applied with a fixed-wing aircraft. 
(b) Treatments 8-13 were applied with a helicopter. 
(c) A 2-lb/gallon emulsifiable chlorpyrifos containing a polypropylene glycol. 
(d) A 2-lb/gallon emulsifiable chlorpyrifos containing a polypropylene glycol. 
(e) Ten applications were made in 1982 on the following dates: 7/25, 7/31 

8/8, 8/15, 8/22, 8/29, 9/5, 9/12, 9/19, and 9/26. 
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calibrated in the same manner as the helicopter was in 1981, 

for the 1 quart/acre ultra-low-volume applications. 

The fixed-wing aircraft had an observed 60-foot-wide 

swath at 5 gallons/acre and a 70-foot swath width for the 1 

quart/acre applications. The helicopter, as in 1981, had an 

observed swath width of 50 feet. This swath width was used 

throughout the testing periods. 

Insect species observed and sampling methods util

ized for data collections during 1982 were: 

Lygus, Lygus hesperus, nymphs and adults per 10 

sweeps; 

Sweet potato whitefly, Bemisia tabaci, adults per 10 

sweeps; 

Carmine spider mites, Tetranychus cinnabarinus, num

ber of infested leaves with active immature and 

mature mites per 50 leaves. Leaves observed 

were the 8th and 9th leaves down from the top of 

the cotton plant. 

Cotton leafperforator, Bucculatrix thurber iella, 

larvae per 10 sweeps; 

Heliothis spp., H. virescens and H. zea, 1st, 2nd 

and 3rd instar larvae per 25 plants observed; 

Heliothis spp., H. virescens and H. zea, 4th and 5th 

instar larvae per 25 plants observed; 

Pink bollworm, Pectinophora gossypiella, infested 

bolls per 50 bolls collected. 
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As in 1981, data were obtained 5 days after each 

application. Pink bollworm data were collected at pre-, 

mid- and post-season intervals. Yield data were collected 

in the same manner as in 1981. 

Statistical Analysis 

In order to determine differences of statistical 

significance, a one-way analysis of variance and a least 

significant difference (LSD) multiple range test (Little and 

Hill 1978) were performed on the treatment means. Treatment 

means were determined to be significantly different at the 

.05 level. Groupings were placed as homogeneous subsets of 

the treatments whose highest and lowest means did not differ 

by more than the shortest significant range for a subset of 

that size. 

Linear regression slopes of each treatment were de

termined for most of the insect pests observed during 1981 

and 1982. Little and Hill (1978) and Neter and Wasserman 

(1974) demonstrated the formula used for these data slope 

determinations. The formula used was: 

EXiYi -

<EX±)( Z Y L )  

E X i 2  -

C SX±)2 

n 



RESULTS AND DISCUSSION 

Spider Mites 

Treatments containing chlorpyrifos mixed with a 

polypropylene glycol during 1§81 and 1982 proved to be the 

superior control measures. 

In 1981r LORSBAN tank-mixed with either polypropy

lene glycol or cottonseed oil statistically outperformed 

LORSBAN with water as shown in Table 4. It was also statis

tically superior to the POUNCE treatment and the untreated 

control. The LORSBAN with polypropylene glycol was not 

shown to be statistically different when applied in a low-

volume manner versus a conventional application. Figure 1 

shows the various control results of the treatments through

out the season. 

The 1982 data exhibited even greater statistical 

differences among the various treatments (Table 5). All of 

the XRM formulations demonstrated greater control than 

POUNCE or LORSBAN with water, regardless of the total volume 

per acre or the method of application (Table 6). Figure 2 

shows, in graphic detail, results of the treatments applied 

by the fixed wing aircraft. LORSBAN and water treatment 

gave poor to moderate control and POUNCE gave no control, 

possibly increasing the populations instead. XRM-4656 and 
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Table 3. ANOVA of Season-Long Control of Spider Mites, Tetranychus 
cinnabarinus, from Various Treatments During 1981. 

Stat. Sig. 
Source of Variation D.F. M.S. F. of F 

Between Groups 5 119.35 30.57 1.0 

Within Groups 18 3.90 

Total 23 



Table 4. Mean Weekly Change in Numbers of Carmine Spider Mites, Bemisia 
tabaci, Following Various Treatments for the Control of This 
Species During 1981. 

Trt. No. Treatment Pounds A. I./Acre 
Total 
Vol/A Mean 

3 LORSBAN 4E 0.5 lb + 3 pt polypropylene glycol 2 qt -4.241a* 

4 LORSBAN 4E 0.5 lb + 3 pt polypropylene glycol 
+ water 5 gal -3.500a 

2 LORSBAN 4E 0.5 lb + 3 pt cottonseed oil 2 qt -2.525a 

1 LORSBAN 4E 0.5 lb + water 5 gal 5.205b 

6 Untreated 
control — 6.642b 

5 POUNCE 3.2E 0.1 lb + water 5 gal 7.401b 

*Means followed by the same letter are not significantly different at the 
5 percent level of probability by LSD multiple range test. 
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Figure 1. Regression analysis of the control of spider mites, Tetranychus cinna-
barinus, by various treatments during 1981. 
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Table 5. ANOVA of Season-Long Control of Spider Mites, Tetranychus 
cinnabarinus, from Various Treatments During 1982. 

Source of Variation D.F, M.S. F. 
Stat. Sig, 

of F 

Between Groups 

Within Groups 

Total 

12 

39 

51 

1.199 

.038 

31.22 1.0 



Table 6. Mean Weekly Change in Numbers of Carmine Spider Mites, Tetranychus 
cinnabarinus, following various treatments for the control of this 
species during 1982. 

Trt No. Treatment Pounds A.I./A 
Total 
Vol/A Method Mean 

2 XRM-4656 0.5 lb 1 qt fixed wing 0.54 a* 

4 XRM-4666 0.5 lb 1 qt fixed wing 0.57 a 

3 XRM-4656 0.5 lb 5 gal fixed wing 0.65 ab 

5 XRM-4666 0.5 lb 5 gal fixed wing 0.65 ab 

9 XRM-4656 0.5 lb 1 qt helicopter 0.66 ab 

10 XRM-4656 0.5 lb 5 gal helicopter 0.78 abc 

7 Untreated 
control — — — 0.92 bed 

12 XRM-4666 0.5 lb 5 gal helicopter 0.97 cd 

8 LORSBAN 4E 1.0 lb 5 gal helicopter 0.98 cd 

11 XRM-4666 0.5 lb 1 qt helicopter 1.03 cd 

1 LORSBAN 4E 1.0 lb 5 gal fixed wing 1.12 d 

13 POUNCE 3.2E 0.1 lb 1 qt helicopter 2.07 e 

6 POUNCE 3.2E 0.1 lb 1 qt fixed wing 2.78 e 

*Means followed by the same letter are not significantly different at the 
5 percent level of probability by LSD multiple range test. 
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XRM-4666 applied in a low volume manner with the fixed wing 

aircraft exhibited the best control when compared to the 

other XRM treatments. 

Lygus 

Table 7 shows that in 1981 the treatments were sig

nificantly different in the control of Lygus hesperus. 

Table 8 reveals that LORSBAN applied with a low-volatile 

carrier had control superior to LORSBAN applied with water. 

The standard treatment of POUNCE was statistically compar

able to LORSBAN when mixed with the polypropylene glycol or 

cottonseed oil. 

The testing of 1982 also showed significant differ

ences among the treatments, as shown in Table 9. All XRM 

treatments, regardless of total volume per acre, method of 

application, or which polypropylene glycol was used were 

superior to treatments with LORSBAN in water. They also 

displayed greater control than POUNCE. 

Pink Bollworm 

Table 11 shows that statistical differences occurred 

among treatments tested to control pink bollworm in 1981. 

The differences shown in Table 12 indicate that all methods 

of control were better than no treatment at all. There were 

no statistical differences among the various LORSBAN treat

ments or the POUNCE treatment, as shown in Table 13, 



Table 7. ANOVA of Season-Long Control of Lygus, Lygus hesperus, 
from Various Treatments During 1981. 

Stat. Sig. 
Source of Variation D.F. M.S. F. of F 

Between Groups 5 132.80 27.01 1.0 

Within Groups 19 4.92 

Total 23 



Table 8. Mean Weekly Change in Numbers of Lygus, Lygus hesperus, Following 
Various Treatments for the Control of This Species During 1981. 

Total 
Trt No. Treatment Pounds A.I./A Vol/A Mean 

4 LORSBAN 4E 1 pt + 3 pt polypropylene glycol 
+ water 5 gal 3. 00 a* 

3 LORSBAN 4E 1 pt + 3 pt polypropylene glycol 2 qt 3. 75 ab 

5 POUNCE 3.2E .1 lb + water 5 gal 4. 00 ab 

2 LORSBAN 4E 1 pt + 3 pt cottonseed oil 2 qt 5. 00 ab 

1 LORSBAN 4E 1 pt + water 5 gal 6. 50 b 

6 Untreated 
control — 18. 25 c 

*Means followed by the same letter are not significantly different at the 
5 percent level of probability by LSD multiple range test. 



Table 9. ANOVA of Season-Long Control of Lygus, Lygus hesperu&, 
from Various Treatments During 1982. 

Source of Variation D.F, M.S. F. 
Stat. Sig, 

of F 

Between Groups 

Within Groups 

Total 

12 

39 

51 

534.13 

11.14 

47.94 1.0 



Table 10. Mean Weekly Change in Numbers of Lygus, Lygus hesperus, Following 
Various Treatments for the Control of This Species During 1982. 

Trt No. Treatment Pounds A.I./A 
Total 
Vol/A Method Mean 

2 XRM-4656 0.5 lb 1 qt fixed wing 4.25 a* 

3 XRM-4656 0.5 lb 5 gal fixed wing 5.50 ab 

9 XRM-4656 0.5 lb 1 qt helicopter 5.75 ab 

5 XRM-4 666 0.5 lb 5 gal fixed wing 7.00 ab 

10 XRM-4656 0.5 lb 5 gal helicopter 7.00 ab 

4 XRM-4666 0.5 lb 1 qt fixed wing 7.50 ab 

11 XRM-4666 0.5 lb 1 qt helicopter 7.75 ab 

12 XRM-4666 0.5 lb 5 gal helicopter 8.00 ab 

13 POUNCE 3.2E 0.1 lb 1 qt helicopter 10.25 be 

6 POUNCE 3.2E 0.1 lb 1 qt fixed wing 13.00 cd 

8 LORSBAN 4E 1.0 lb 5 gal helicopter 16.25 de 

1 LORSBAN 4E 1.0 lb 5 gal fixed wing 18.25 e 

7 Untreated 
control — — — 48.00 f 

•Means followed by the same letter are not significantly different at the 
5 percent level of probability by LSD multiple range test. 



Table 11. ANOVA of Season-Long Control of Pink Bollworm, Pectinophora 
gossypiella, from Various Treatments During 1981. 

Stat. Sig. 
Source of Variation D. F. M.S. F. of F 

Between Groups 5 49.74 5.66 1.0 

Within Groups 18 8.79 

Total 23 



Table 12. Mean Weekly Change in Numbers of Pink Bollworm, Pectinophora 
gossypiella, Following Various Treatments for the Control of This 
Species During 1981. 

Total 
Trt No. Treatment Pounds A.I./A Vol/A Mean 

5 POUNCE 3.2E 0.1 lb + water 5 gal 6.50 a* 

2 LORSBAN 4E 0.5 lb + 3 pt cottonseed oil 2 qt 6.75 a 

4 LORSBAN 4E 0.5 lb + 3 pt polypropylene 
glycol + water 5 gal 7.00 a 

3 LORSBAN 4E 0.5 lb + 3 pt polypropylene 
glycol 2 qt 7.75 a 

1 LORSBAN 4E 0.5 lb + water 5 gal 8.50 a 

6 Untreated 
control — — 15.75 b 

•Means followed by the same letter are not significantly different at the 
5 percent level of probability by LSD multiple range test. 



Table 13. ANOVA of Season-Long Control of Pink Bollworm, Pectinophora 
gossypiella, from Various Treatments During 1982. 

Stat. Sig. 
Source of Variation D.F* M.S. F. of F 

Between Groups 12 10.12 .35 NS 

Within Groups 39 28.90 

Total 51 
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Heliothis spp. Complex 

Heliothis spp. egg count data were collected to 

determine if egg laying activity varied among the treatments 

during 1981. Table 14 shows that a significant variation of 

activity did occur. Table 15 indicates that the variation 

took place only between the untreated control and the insec-

ticidal control treatments, thus allowing for equal larval 

investation levels in each insecticidal treatment plot. 

Table 16 shows, however, that there was significant varia

tion among the treatments in regard to larval counts. The 

superior treatments for larval control were (Table 17) 

LORSBAN with polypropylene glycol at ultra-low-volume and 

conventional rates, as well as with cottonseed oil. Compar

ing these LORSBAN treatments to LORSBAN with water, the 

added enhancement of control becomes evident with the addi

tion of the low volatile oil carriers. The POUNCE treatment 

also gave superior control results. Figure 3 shows these 

varying control results in a regression analysis graph. 

Damage was also determined to be of significance 

(Tables 18 and 20). Observations relative to square damage 

revealed that the treatments maintaining superior control 

were (Table 19) POUNCE with water and LORSBAN with poly-

propylene glycol in either low volume or conventional man

ner. Control to a lesser degree was shown with LORSBAN and 

cottonseed oil. The untreated control plot and LORSBAN with 

water exhibited equally poor control. 



Table 14. ANOVA of Season-Long Control 
Treatments During 1981. 

of Heliothis spp. from Various 

Source of Variation* D.F. M.S. F. 
Stat. Sig. 

of F 

Between Groups 5 1.95 3.88 1.0 

Within Groups 18 .50 

Total 23 

•Data used from egg count observations. 



Table 15. Comparison of the Various Treatments for the Control of 
Heliothis spp. During 1981. 

Total 
Trt No. Treatment Pounds A.I./A Vol/A Mean 

4 LORSBAN 4E 0.5 lb 4* 3 pt polypropylene glycol 
+ water 5 gal 1.42 

(a rl 
a 

3 LORSBAN 4E 0.5 lb + 3 pt polypropylene glycol 2 qt 1.68 a 

5 POUNCE 3.2E 0.1 lb + water 5 gal 2.00 a 

2 LORSBAN 4E 0.5 lb. + 3 pt cottonseed oil 2 qt 2.21 a 

1 LORSBAN 4E 0.5 lb + water 5 gal 2.22 a 

6 Untreated 
control — 3.44 b 

(a) Means followed by the same letter are not significantly different at the 
5 percent level of probability by LSD multiple range test. 

(b) Data used from egg count observations. 



Table 16. ANOVA of Season-Long Control of Heliothis spp. from Various 
Treatments During 1981. 

Stat. Sig. 
Source of Variation D.F. M.S. F. of F 

Between Groups 5 2.61 15.95 1.0 

Within Groups 18 .16 

Total 23 

*Data used from larval count observations. 



Table 17. Mean Weekly Change in Numbers of Heliothis spp. Larvae Following 
Various Treatments for the Control of These Species During 1981. 

Total 
Trt No. Treatment Pounds AI/A Vol/A Mean 

3 LORSBAN 4E 

in •
 

o
 lb + 3 pt polypropylene glycol 2 qt .44 a* 

5 POUNCE 3.2E 0.1 lb + water 5 gal .45 a 

4 LORSBAN 4E 0.5 lb + 3 pt polypropylene glycol 
+ water 5 gal .53 a 

2 LORSBAN 4E 0.5 lb + 3 pt cottonseed oil 2 qt .75 a 

1 LORSBAN 4E 0.5 lb + water 5 gal 1.79 b 

6 Untreated 
control — 2.32 b 

*Means followed by the same letter are not significantly different at the 
5 percent level of probability by LSD multiple range test. 
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Figure 3. Regression analysis of the control of Heliothis spp. larvae by various 
treatments during 1981. 



Table 18. ANOVA of Season-Long Control of Heliothis spp. from Various 
Treatments During 1981. 

Stat. Sig. 
Source of Variation* D.F. M.S. F. of F 

Between Groups 5 20.17 27.46 1.0 

Within Groups 18 .73 

Total 23 

*Data used from square damage observations. 



Table 19. Mean Weekly Change in Numbers of Cotton Squares Damaged by Heliothis 
spp. Following Various Treatments for the Control of These Species 
During 1981. 

Total 
Trt No. Treatment Pounds AI/A Vol/A Mean 

3 LORSBAN 4E 0. 5 lb + 3 pt polypropylene glycol 2 qt 2. 15 a* 

5 POUNCE 3.2E 0. 1 lb + water 5 gal 2. 57 a 

4 LORSBAN 4E 0. 5 lb + 3 pt polypropylene glycol 
+ water 5 gal 2. 87 a 

2 LORSBAN 4E 0. 5 lb + 3 pt cottonseed oil 2 qt 5. 48 b 

6 Untreated 
control — 6. 91 c 

1 LORSBAN 4E 0. 5 lb + water 5 gal 7. 06 c 

*Means followed by the same letter are not significantly different at the 
5 percent level of probability by LSD multiple range test. 



Table 20. ANOVA of Season-Long Control of Heliothis spp. from Various 
Treatments During 1981. 

Source of Variation* D.F. M.S. F. 
Stat. Sig. 

of F 

Between Groups 5 7.73 23.05 1.0 

Within Groups 18 .34 

Total 23 

*Data used from boll damage observations. 
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Similar observations may be drawn from Table 21 re

garding boll damage to the plants. The same three treat

ments, LORSBAN with polypropylene glycol in low.volume or 

conventional application and POUNCE with water, all provided 

superior control measures. LORSBAN applied with either 

water or cottonseed oil resulted in much less control. 

The results in 1982 exhibited primarily similar con

trol trends. ANOVA for egg-count data {Table 22) indicates 

that significant variation occurred among treatments. This 

variation was due to the excellent control from all of the 

XRM applications and from the POUNCE treatments (Table 23). 

LORSBAN with water treatments and the untreated control ex

pressed less control of Heliothis spp. 

Tables 24 and 25 show that 1982 treatments resulted 

in significant differences in larval control. The prime 

treatments in the control of early-instar larvae are shown 

in Table 26. Results of late-instar larval control are 

shown in Table 27. Both tables show similar trends and re

sults. POUNCE treatments in both tables showed superior 

control. XRM treatments exhibited control comparable to the 

standard for late-instar larvae, but showed less control of 

early instars. Regardless of the larval instar, Heliothis 

spp. control by chlorpyrifos was enhanced by the addition of 

polypropylene glycol as evidenced by superior results from 

X R M  t r e a t m e n t s  c o m p a r e d  t o  t h e  L O R S B A N  w i t h  w a t e r  



Table 21. Mean Weekly Change in Numbers of Cotton Bolls Damaged by Heliothis 
spp. Following Various Treatments for the Control of These Species 
During 1981. 

Total 
Trt No. Treatment Pounds AI/A Vol/A Mean 

5 POUNCE 3.2E 0.1 lb + water 5 gal 

o
 

00 •
 a* 

4 LORSBAN 4E 0.5 lb + 3 pt polypropylene glycol 
+ water 5 gal .86 a 

3 LORSBAN 4E 0.5 lb + 3 pt polypropylene glycol 2 qt .99 a 

1 LORSBAN 4E 0.5 lb 4" water 5 gal 2.42 b 

2 LORSBAN 4E 0.5 lb + 3 pt cottonseed oil 2 gt 2.90 b 

6 Untreated 
control — 4.22 c 

*Means followed by the same letter are not significantly different at the 
5 percent level of probability by LSD multiple range test. 



Table 22. ANOVA of Season-Long Control 
Treatments During 1982. 

of Heliothis spp. from Various 

Source of Variation*' D.F. M.S. F. 
Stat. Sig. 

of F 

Between Groups 12 .154 4.02 1.0 

Within Groups 39 .038 

Total 51 

*Data used from egg count observations. 



Table 23. Mean Weekly Change in Numbers of Heliothis spp. Eggs Following 
Various Treatments for the Control of These Species During 1982. 

Total 
Trt No. Treatment Pounds AI/A Vol/A Method Mean 

(a,b) 
3 XRM-4656 0.5 lb + 5 gal fixed wing . 943 a 

water 
11 XRM-4666 0.5 lb 1 qt helicopter .973 a 

2 XRM-4656 0.5 lb 1 qt fixed wing 1.005 a 

13 POUNCE 3.2E 0.1 lb + 1 qt helicopter 1.036 a 
cot. oil 

4 XRM-4666 0.5 lb 1 qt fixed wing 1.066 a 

10 XRM-4656 0.5 lb + 5 gal helicopter 1.068 a 
water 

5 XRM-4666 0.5 lb + 5 gal fixed wing 1.073 a 
water 

9 XRM-4656 0.5 lb 1 qt helicopter ' 1.105 a 

6 POUNCE 3.2E 0.1 lb + 1 qt fixed wing 1.184 ab 
cot oil 

12 XRM-4666 0.5 lb + 5 gal helicopter 1.196 ab 
water 

8 LORSBAN 4E 1.0 lb + 5 gal helicopter 1.427 be 
water 

7 Untreated control — — — 1.500 c 

1 LORSBAN 4E 1.0 lb + 5 gal fixed wing 1.511 c 
water 

(a) Means followed by the same letter are not significantly different at the 
5 percent level of probability by LSD multiple range test. 

(b) Data used from egg count observations. 



Table 24. ANOVA of Season-Long Control of Heliothis spp. from Various 
Treatments During 1982. 

Stat. Sig. 
Source of Variation* D.F. M.S. F. of F 

Between Groups 12 .887 43.658 1.0 

Within Groups 39 .020 

Total 51 

*Data used from 1st, 2nd and 3rd instar larval count observations. 



Table 25. ANOVA of Season-Long Control of Heliothis spp. from Various 
Treatments During 1982. 

• Stat. Sig. 
Source of Variation* D.F. M.S. F. of F 

Between Groups 12 .247 20.399 1.0 

Within Groups 39 .012 

Total 51 

*Data used from 4th and 5th instar larval count observations. 



Table 26. Mean Weekly Change in Numbers of Heliothis spp., Early Instar 
Larvae, Following Various Treatments for the Control of These 
Species During 1982. 

Total 
Trt No. Treatment Pounds AI/A Vol/A Method Mean 

(a,b) 
6 POUNCE 3.2E 0.1 lb + 1 qt fixed wing .259 a 

cot oil : 

13 POUNCE 3.2E 0.1 lb + 1 qt helicopter .287 a 
cot oil 

10 XRM-4656 0.5 lb + 5 gal helicopter .509 b 
water 

2 XRM-4656 0.5 lb 1 qt fixed wing .521 b 

3 XRM-4656 0.5 lb + 5 gal fixed wing .541 b 
water 

9 XRM-4656 0.5 lb 1 qt helicopter .575 b 

4 XRM-4666 0.5 lb 1 qt helicopter .625 b 

12 XRM-4 666 0.5 lb 5 gal helicopter .650 b 

5 XRM-4666 0.5 lb + 5 gal fixed wing .680 b 
water 

11 XRM-4666 0.5 lb 1 qt fixed wing .689 b 

1 LORSBAN 4E 1.0 lb + 5 gal fixed wing 1.141 c 
water 

8 LORSBAN 4E 1.0 lb + 5 gal helicopter 1.148 c 
water 

7 Untreated 
control 2.050 d 

(a) Means followed by the same letter are not significantly different at the 
5 percent level of probability by LSD multiple range test. 

(b) Data used from 1st, 2nd, 3rd instar larval count observations. 



Table 27. Mean Weekly Change in Numbers of Heliothis spp., Late Instar 
Larvae, Following Various Treatments for the Control of These 
Species During 1982. 

Total 
Trt No. Treatment Pounds AI/A Vol/A Method Mean 

(a,b) 
6 POUNCE 3.2E 0.1 lb + 1 qt fixed wing .196 a 

cot oil 
9 XRM-4656 0.5 lb 1 qt helicopter .218 ab 

13 POUNCE 3.2E 0.1 lb + 1 qt helicopter .227 ab 
cot oil 

3 XRM-4656 0.5 lb + 5 gal fixed wing .243 ab 
water 

10 XRM-4656 0.5 lb + 5 gal helicopter .246 ab 
water 

2 XRM-4656 0.5 lb 1 qt fixed wing .255 ab 

12 XRM-4666 0.5 lb + 5 gal helicopter .266 ab 
water 

5 XRM-4666 0.5 lb + 5 gal fixed wing .336 ab 
water 

4 XRM-4666 0.5 lb 1 qt helicopter .346 ab 

11 XRM-4666 0.5 lb 1 qt helicopter .359 b 

8 LORSBAN 4E 1.0 lb + 5 gal helicopter .641 c 
water 

1 LORSBAN 4E 1.0 lb + 5 gal fixed wing .666 c 
water 

7 Untreated control — — —. 1.043 d 

(a) Means followed by the same letter are not significantly different at the 
5 percent level of probability by LSD multiple range.test. 

(b) Data used from 4th and 5th instar larval count observations. 
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treatments. Figure 4 further substantiates these varying 

degrees of larval control. 

Cotton Leafperforator 

Table 28 suggests substantial variation took place 

in the control of this insect pest during 1981. This dif

ference is evidenced in Table 29, showing that LORSBAN in a 

tank mix with polypropylene glycol achieved the greatest 

control. This mixture achieved outstanding results in both 

conventional and ultra-low-volume application. LORSBAN with 

cottonseed oil produced fair results, but not equal to those 

having polypropylene glycol as the carrier. POUNCE and 

LORSBAN, both diluted with water, resulted in poor control. 

These varying degrees of control are illustrated in Figure 

5. 

The treatments tested in 1982 also revealed varying 

degrees of control (Table 30). Figure 6 illustrates the 

differences among treatments. The XRM treatments all pro

vided excellent control, none of which was significantly 

different, regardless of formulation used or method of ap

plication (Table 31). LORSBAN treatments with water pro

vided a moderate degree of control, but the level remained 

below the control provided by the XRM treatments. POUNCE 

treatments applied in ultra-low volume resulted in poor con

trol . 
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Figure 4. Regression analysis of the control of Heliothis spp. 1st, 2nd, and 
3rd instar larvae by various treatments during 1982. Fixed wing 
applications. 



Table 28. ANOVA of Season-Long Control of Cotton Leafperforator, 
Bucculatrix thurberiella, from Various Treatments 
During 1981. 

Stat. Sig. 
Source of Variation D.F. M.S. F. of F 

Between Groups 5 9.15 19.96 1.0 

Within Groups 18 .46 

Total .23 



Table 29. Mean Weekly Change in Numbers of Cotton Leafperforators, 
Bucculatrix thurberiella, Following Various Treatments for the 
Control of This Species During 1981. 

Total 
Trt No. Treatment Pounds AI/A Vol/A Mean 

3 LORSBAN 4E 0.5 lb + 3 pt polypropylene glycol 2 qt -0.65 a* 

4 LORSBAN 4E 0.5 lb + 3 pt polypropylene glycol 
+ water 5 gal -0.44 a 

2 LORSBAN 4E 0.5 lb + 3 pt cottonseed oil 2 qt 0.70 b 

1 LORSBAN 4E 0.5 lb + water 5 gal 1.71 c 

5 POUNCE 3.2E 0.1 lb + water 5 gal 2.48 c 

6 Untreated 
control — 2.99 d 

•Means followed by the same letter are not significantly different at the 
5 percent level of probability by LSD multiple range test. 
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Figure 5. Regression analysis of the control of cotton leafperforators, 
Bucculatrix thurberiella, by various treatments during 1981. 



Table 30. ANOVA of Season-Long Control of Cotton Leafperforator, 
Bucculatrix thurberiellaf from Various Treatments 
During 1982. 

Stat. Sig. 
Source of Variation D.F. M.S. F. of F 

Between Groups 12 .995 22.383 1.0 

Within Groups 39 .044 

Total 51 
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Figure 6. Regression analysis of the control of cotton leafperforators, 
Bucculatrix thurberiella, by various treatments during 1982. 
Fixed wingapplications. 



Table 31. Mean Weekly Change in Numbers of Cotton Leafperforators, 
Bucculatrix thurberiella, Following Various Treatments for the 
Control of This Species During 1982. 

Trt No. Treatment Pounds AI/A 
Total 
Vol/A Method Mean 

11 XRM-4666 0.5 lb 1 qt helicopter -.298 a* 

10 XRM-4656 0.5 lb + 5 gal helicopter -.248 ab 
water 

4 XRM-4666 0.5 lb + 1 qt fixed wing -.225 ab 

3 XRM-4656 0.5 lb + 5 gal fixed wing -.218 ab 
water 

9 XRM-4656 0.5 lb 1 qt helicopter -.196 ab 

5 XRM-4666 0.5 lb + 5 gal fixed wing -.175 ab 
water 

12 XRM-4666 0.5 lb + 5 gal helicopter -.159 ab 
water 

2 XRM-4656 0.5 lb 1 qt fixed wing -.157 ab 

1 LORSBAN 4E 1.0 lb + 5 gal fixed wing .050 be 
water 

8 LORSBAN 4E 1.0 lb + 5 gal helicopter .168 cd 
water 

13 POUNCE 3.2E 0.1 lb + 1 qt helicopter .396 d 
cot oil 

6 POUNCE 3.2E 0.1 lb + 1 qt fixed wing .775 e 
cot oil 

7 Untreated control — -r — 1.386 f 

*Means followed by the same letter are not significantly different at the 
5 percent level of probability by LSD multiple range test. 
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Yellow-Striped Armyworm 

Data were obtained on the yellow-striped armyworm 

only in 1981. Population levels dropped quickly after test

ing began and the pest soon disappeared from many of the 

plots. 

Whitefly 

ANOVA showed that significant differences were ob

tained in whitefly control among various treatments in 1981 

(Table 32). LORSBAN treatments with polypropylene glycol 

exhibited the best control of whitefly (Table 33). They not 

only maintained population levels, but reduced them as well. 

LORSBAN and cottonseed oil also resulted in control, but to 

a lesser degree. POUNCE and LORSBAN, both diluted with 

water, and the untreated check resulted in poor control. 

The 1982 treatments also resulted in significant 

differences in whitefly control (Table 34). The treatments 

judged superior were both of the XRM formulations, 4656 and 

4666 (Table 35). The XRM-4666 formulation applied by heli

copter in ultra-low volume or conventionally gave excellent 

results, as did XRM-4656 when applied with a helicopter at 5 

gallons per acre. LORSBAN with water resulted in poorer 

control. POUNCE treatments were even less effective. 

Yield 

Tables 36 and 37 show by ANOVA on yields collected 

in 1981 and 1982 that significant differences were obtained 



Table 32. ANOVA of Season-Long Control of Whitefly, Bemisia tabacif 

from Various Treatments During 1981. 

Stat. Sig, 
Source of Variation D.F. M.S. F. of F 

Between Groups 5 80.48 24.70 1.0 

Within Groups 18 3.26 

Total 23 



Table 33. Mean Weekly Change in Numbers of Sweet Potato Whitefly, Bemisia 
tabaci, Following Various Treatments for the Control of This 
Species During 1981. 

Total 
Trt No. Treatment Pounds AI/A Vol/A Mean 

3 LORSBAN 4E 

in •
 

o
 lb + 3 pt polypropylene glycol 2 qt i •

 

O
 

a* 

4 LORSBAN 4E 0.5 lb + 3 pt polypropylene glycol 
+ water 5 gal -3.57 a 

2 LORSBAN 4E 0.5 lb + 3 pt cottonseed oil 2 qt 1.35 b 

5 POUNCE 3.2E 0.1 lb + water 5 gal 4.46 c 

1 LORSBAN 4E 0.5 lb + water 5 gal 4.94 c 

6 Untreated 
control — 6.36 c 

*Means followed by the same letter are not significantly different at the 
5 percent level probability by LSD multiple range test. 



Table 34. ANOVA of season-long control of whitefly, Bemisia tabaci, 
from various treatments during 1982. 

Stat. Sig. 
Source of Variation D.F. M.S. F. of F 

Between Groups 12 1.877 13.487 0.0 

Within Groups 39 .139 

Total 51 



Table 35. Mean Weekly Change in Numbers of Sweet Potato Whitefly, Bemisia 
tabaci, Following Various Treatments for the Control of This 
Species During 1982. 

Total 
Trt No. Treatment Pounds AI/A Vol/A Method Mean 

11 XRM-4666 0.5 lb 1 qt helicopter 2. 189 a* 

12 XRM-4666 0.5 lb + 5 gal helicopter 2. 202 a 
water 

10 XRM-4656 0.5 lb + 5 gal helicopter 2. 252 a 
water 

5 XRM-4666 0.5 lb + 5 gal fixed wing 2. 573 ab 
water 

2 XRM-4656 0.5 lb 1 qt fixed wing 2. 584 ab 

4 XRM-4666 0.5 lb 1 qt fixed wing 2. 832 be 

9 XRM-4656 0.5 lb 1 qt helicopter 2. 941 be 

3 XRM-4656 0.5 lb + 5 gal fixed wing 3. 036 bed 
water 

8 LORSBAN 4E 1.0 lb + 5 gal helicopter 3. 039 bed 
water 

1 LORSBAN 4E 1.0 lb + 5 gal fixed wing 3. 141 cd 
water 

6 POUNCE 3.2E 0.1 lb + 1 qt fixed wing 3. 486 d 
cot oil 

13 POUNCE 3.2E 0.1 lb + 1 qt helicopter 3. 559 d 
cot oil 

7 Untreated control — — 

*Means followed by the same letter are not significantly different at the 
5 percent level of probability by LSD multiple range test. 



Table 36. ANOVA of Yield Data from Various Treatments During 1981. 

Source of Variation D.F, M.S. F. 
Stat. Sig, 

of F 

Between Groups 

Within Groups 

Total 

5 

18 

23 

3657.24 

465.32 

7.86 1.0 



Table 37. ANOVA of Yield Data from Various Treatments During 1982. 

Stat. Sig, 
Source of Variation D.F. M.S. F. of F 

Between Groups 12 10,467.667 33.790 1.0 

Within Groups 39 309.789 

Total 51 
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among treatments. A slightly higher yield was obtained with 

the POUNCE treatment than with all LORSBAN treatments; only 

when compared with LORSBAN and cottonseed oil was there a 

significant difference. All insecticidal treatments re

sulted in significantly greater yields than those obtained 

from the untreated check (Table 38). 

The 1982 yield data show greater differences than 

those of 1981 (Table 39). XRM-4656 applied at 1 quart/acre 

by either type of aircraft or at 5 gallons/acre by a heli

copter produced the highest yields. All other XRM treat

ments as well as both POUNCE treatments provided signifi

cantly lower yields. LORSBAN treatments with water resulted 

in significantly lower yields, exceeding only those obtained 

in the untreated control. 



Table 38. Average Poundage of Seed Cotton Yielded by the Various Treatments 
for the Control of Insect and Spider Mite Pests During 1981. 

Total 
Trt No. Treatment Pounds AI/A Vol/A Mean 

5 POUNCE 3.2E 0. 1 lb + water 5 gal 402. 00 a* 

4 LORSBAN 4E 0. 5 lb + 3 pt polypropylene glycol 
+ water 5 gal 390. 75 ab 

3 LORSBAN 4E 0. 5 lb 3 pt polypropylene glycol 2 qt 383. 75 ab 

1 LORSBAN 4E 0. 5 lb + water 5 gal 374. 25 ab 

2 LORSBAN 4E 0. 5 lb + 3 pt cottonseed oil 2 qt 368. 25 b 

6 Untreated 
control — 315. 75 c 

*Means followed by the same letter are not significantly different at the 
5 percent level of probability by LSD multiple range level. 



Table 39. Average Poundage of Seed Cotton Yielded by the Various Treatments 
for the Control of Insect and Spider Mite Pests During 1982. 

Trt No. Treatment Pounds AI/A 
Total 
Vol/A Method Mean 

9 XRM-4656 0.5 lb 1 gt helicopter 402.25 a* 

2 XRM-4656 0.5 lb 1 qt fixed wing 392.25 ab 

10 XRM-4656 0.5 lb + 5 gal helicopter 391.00 ab 
water 

3 XRM-4656 0.5 lb + 5 gal fixed wing 377.00 be 
water 

11 XRM-4666 0.5 lb 1 qt helicopter 365.. 00 cd 

4 XRM-4666 0.5 lb 1 qt fixed wing 347.50 de 

e POUNCE 3.2E 0.1 lb + 1 qt fixed wing 342.50 de 
cot oil 

13 POUNCE 3.2E 0.1 lb + 1 qt helicopter 341.25 de 
cot oil 

5 XRM-4666 0.5 lb + 5 gal fixed wing 339.75 e 
water 

12 XRM-4666 0.5 lb + 5 gal helicopter 337.25 e 
water 

8 LORSBAN 4E 1.0 lb + 5 gal helicopter 299.00 f 
water 

1 LORSBAN 4E 1.0 lb + 5 gal fixed wing 297.00 f 
water 

7 Untreated control — - — — — 211.00 g 

*Means followed by the same letter are not significantly different at the 
5 percent level probability by LSD multiple range test. 



CONCLUSION 

Chlorpyrifos formulations tested during 1981 and 

1982 cotton growing seasons supplied evidence that control 

of cotton insect pests by chlorpyrifos could be enhanced by 

the addition of a low volatile carrier. These improved 

chlorpyrifos formulations were also equal to or superior to 

the grower's standard control, POUNCE, in many aspects. 

The 1982 formulations of XRM-4656 and XRM-4666, con

taining polypropylene glycol as the carrier, were statisti

cally superior to LORSBAN with water against all insects ob

served except the pink bollworm, where they were equal. 

Compared to POUNCE, they were superior against spider mites, 

whitefly, and cotton leafperforator. Only in the control of 

Heliothis spp. was POUNCE statistically superior. The yield 

improvements of plots that were treated with chlorpyrifos 

and a polypropylene glycol appeared to be correlated with 

improved insect pest control. 

There were no significant differences in efficacy 

between the XRM-4656 and XRM-4666 formulations even though 

the aircraft and spray volumes were varied. Conventional 

low-volume spraying currently represents the predominant 

practice in the desert area. These formulations fit the 

existing market, and yet may allow an opportunistic approach 
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to the ultra-low-volume spray market when grower and 

regulatory attitudes toward this application method improve. 
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