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Results of these 1967 experiments indi- 
cate that the combination of toxaphene 
plus DDT is still the most effective and 
economical insecticide treatment for boll- 
worm control. 

HE COTTON BOLLWORM, Heliothis T zca (Rodie) , has hren Lery destruc- 
ti\e to the California cotton crop during 
thc past three seasons. Pesticide evalua- 
tion rescarch has been continued during 
the 1967 srason to include srteral newly 
registered pesticidal compounds for con- 
trolling this pest. This progress report 
concerns research conducted with Azo- 
drin, methyl parathion, Thiodan, Thuri- 
ride, toxaphrne -1 DDT, and Scvin, in ex- 
perimcmti tarried out on the farms of 
three c ooperating cotton growers. 

The insecticides, combinations, and 
rates used in these tests were: Azodrin at  
0.94 lh per acrc. and Azodrin + toxa- 
phenr (0.94 lb - 2 1 1 ~  per acre) ; methyl 
parathion at 1 lb per acre, and methyl 
parathion - molasses (1 lb + 1 gallon per 
acrc) ; Thiodan C.O. at 1 Ib per acre; 
Thuricidc at 2 quarts per acre; toxa- 
phene + DDT (4  lbs + 2 lbs per acre) ; 
and Sevin + sulfur 10-50 dust at 40 Ibs 
pcr acre. All trratments were applied by 
aircraft with Azodrin. methyl parathion 
and Thiodan applied in 5 gallons of total 
spraj prr acre, and toxaphene + DDT, 
and Thuricidr, in 10 gallons of total 
spray prr acrc. 

The Irequency of application was 
based on need, a5 detcrrnined by worm 
count<, and recommendations of the pes- 
ticid(, mariufacturcrs. Treatments using 
Azodrin and methyl parathion were gen- 
rrall? applied at three- or four-day in- 

ter\ als. Subsequent series of applications 
were based on need as determined b) 
worm counts. Treatments with toxa- 
phene + DDT and Sevin - sulfur were 
made as single applications, with subse- 
quent applications based upon need as 
determined by worm counts. Thiodan 
was applied as a single application with 
subsequent treatments as needed but not 
closer than 10-day intervals. Thuricide 
was applied weekly. Treatments were 
replicated two, three or four times-de- 
pending on the size of the field. 

Bollworm abundance was determined 
by counting the worms on the upper half 
of 10 adjacent plants. Five or more sub- 
sample locations bere  also counted in 
each replicate. All bollworms were classi- 
fied by size: (1) lcss than one-quarter- 
inch in length, (2)  one-quarter to one- 
half-inch in length. ( 3 )  one-half to one- 
inch in length, and (4) over one-inch in  
length. Size classification allowed a more 
accurate eLaluation of worm kill by the 
toxicanti used. 

In  addition to eialuating worm abun- 
dance a< affected by treatment with the 
several toxicants, the plots were also har- 
vested to obtain yield information. In  
each plot the center eight or twelve rows 
were harvested and lint cotton yields 
were determined. 

Bollworms began to appear in the first 
experimental field during mid-August 
with a uniform infestation throughout 
the field. Insecticide applications were 
initiated on August 2 1  when the count 
ranged from 12 to 20 worms less than 
one half inch long per 100 plants. 

Insecticides used werr : Azodrin. Azo- 
drin 1 toxaphene, and toxaphene t DDT. 
Thcse materials were compared with an 
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Increase 
over 

Total check applications 

l in t  yield per acre 
No.  1 St 2nd 

pick pick 

EXPERIMENT NO. 1 *  

Treatment 
per acre 

Azodrin 
Toxaphene + DDT 
Toxaphene -t Azodrin 
Check 

Sevin + sulfur 
Check 

Methyl parathion 
Methyl parathion 4 

Thiodan 
Check 

molasses 

Ibs Ibs 
0.94 685 

4 + 2  683 
2 + 0.94 625 

594 

EXPERIMENT 
4 + 20 1036 

857 

I bs 
128 
153 
129 
107 

NO. 2* 
85 
97 

1 
EXPERIMENT N O .  3** 

717 a 85 

83 
95 
72 

1 + 1 ( S l l )  722 a 
721 a 1 
670 b 

Ibr 
813 a 
836 a 
753 a b  
701 b 

1121 
954 

802 a 

805 a 
816 a 
743 b 

I bs 
112 
135 
52 

167 

59 

62 
73 

6 
3 
4 
0 

5 
0 

4 

4 
3 
0 

EXPERIMENT NO. 4 
Sevin + sulfur 4 + 20 736 101 837 2 
Azodrin 0.94 742 122 864 5 

* Means followed by the same letter are not significantly different at the 5% level. 
* *  Means followed by the same letter are not significantly different at the 1% level. 

untreated check, and all were replicated 
four times. The worm counts and treat- 
ment dates are presented in graphs of 
figure 1 and harvest information is pre- 
sented in the table. Individual applica- 
tions of toxaphene + DDT appeared to 
provide delayed, but effective, control 
of the bollworms. Treatments with Azo- 
drin and Azodrin + toxaphene had to be 
repeated, and worm size classifications 
recorded following treatments suggest 
that only a small percentage of the worm 
population was killed. 

Sevin + sulfur dust, and Thuricide 
spray were compared with an untreated 
check plot (all replicated three times). 
Treatment dates and worm counts are 
presented in figure 2 and the harvest 
information is presented in the table. In 
this experiment, individual applications 
of Sevin + sulfur provided a significant 
reduction in worms. However, popula- 
tions rebounded rapidly, requiring re- 
treatment every 10-12 days. Thuricide 
failed to provide a significant reduction 
in numbers of worms. As a result, a 
Sevin concentrate dust was applied to 
these experimental plots later in the 
season-providing some control but not 
considered satisfactorily effcctive. 

Bollworm populations were compared 
in plots treated with methyl parathion, 
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[TON BOLLWORM Azodrin was compared with Sevin 1 
sulfur dust in a fourth experiment. A 
replicated untreated check was not avail- 
able in this particular field and treat- 
ments were replicated only two times. 
Harvest information is presented in the 
table. In this experiment two applications 
of Sevin + sulfur appeared to prokide 
effectixe reductions of the bollworm pop- 
ulations during the outbreak period. Azo- 
drin again required two and three appli- 
cations to reduce the worm counts. 

Results of these experiments indicated 
that the combination of toxaphene t DDT 
is the most effective and economical in- 
secticide treatment tested for bollworm 
control. Individual applications of the 
10 per cent Sevin t 50 per cent sulfur 
dust gave significant reduction of the 
bollworm population. 

Treatments with methyl parathion and 
Azodrin alone. or in combinations with 
other materials, killed only a small per- 
centage of the bollworm populations 
(only the i e ry  small and exposed 
worms). However, numerous dead moths 
were evident in the rows following each 
application-suggesting that a reduction 

in the moth population decreased the egg 
reservoir, thus reducing populations. The 
theory of moth kill will be investigated 
this season (1968). 

Results with Thiodan were not clear 
and suggest the need for further evalua- 
tion. Although some small worms were 
killed with each treatment, overall popu- 
lation reductions were not impressive 
with the treatment schedule used. Thuri- 
cide sprays were not effective in control- 
ling the cotton bollworm, as applied in 
this experiment. 

methyl parathion + molasses and Thio- 
dan and in an untreated check (all treat- 
ments were replicated three times) . 
Treatment dates with worm counts are 
shown in figure 3, and harvest informa- 
tion is presented in the table. The methyl 
parathion and methyl parathion + ma- 
lasses treatments effectively reduced 
worm counts when repeated applications 
were used. The differences indicated be- 
tween these two treatments are not sig- 
nifican 1. Thiodan treatments reduced 
worm populations, but worm size counts 
suggest that more frequent applications 
would have been justified. A decline in 
the numbers of worms smaller than a 
half-inch long occurred in the untreated 
check plots at the time that control was 
obtained with the first series of insecti- 
cide applications. This may reflect a 
reduction in the overall moth population 
by the treatments. There was no distinc- 
t i le elidencc that the materials prolided 
effwtil e worm kill. 

J .  H .  Black is Farm Advisor, Kern 
County; C.  E.  Jackson is Laboratory 
Technician, and T.  F .  Leigh is Entomolo- 
gist, Department of Entomology, Ilnicer- 
sity of California, Davis and Shafter; and 
D. Conzalez is Assistant Entonrologist, 
Biological Control Dept. U.C., Riwrside. 

Assistance and cooperation in these 
experiments were obtained from the Kern 
County Agricultural Chemical Associa- 
tion, Kern County Land Company. A. 
Heimforth, Jay Dow, Inlund Crop Du.st. 
w s ,  Inc., Garriott Crop Dusting, and 
the basic manufacturers of the insecti- 
cidal compounds used. 

FIG. 3 Graphs in figure 1, left, figure 2 below, and figure 3, right, compare 
effectiveness of insecticides tested for control of cotton bollworm, show- 
ing counts of bollworms per 100 plants and insect size range (less than 
!h inch, % to % inch, % to 1 inch, and greater than 1 inch) as cot- 
lected on different samdina dates. 
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