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Abstract

Researchers have reported conflicting responwof corn (Zea mays
L.) to insecticides. This research was conducted to relate insecticides,
tillage and corn genotypes to these conflicting responses. Two Sets of
experiments were conducted. A 3-yr study compared no-tillage (NT)
and conventional tillage (CT) (main plots) and four insecticide treat-
ments (split plots) [2.01b a.i. Carhofuran A" (CF 2.0), 1.0 Ib a..
Carhofuran a' (CF 1.0). 2.0 Ib a.. Terhufos A" (TF 2.0), and a
untreated control (C)]. A 2-yr study comparedsix hybrids (main plots)
with the previous insecticide treatments (split plots). Grain yield and
plant height were measured at harvest. Treatments with CF 2.0 gave
higher grain yield in NT, hut TF 2.0 gave equal grain responsein CT.
Asgrow RX777yielded 5L bu A" more grain when treated with TF 2.0
than the C. DeKalb XL71 yielded 45 buA™ moregrain with CF2.0 than
with the C. Since TF and CF were used in the breeding management
programs for Asgrow RX777 and DeKalb XL 71, respectively, these
interactions suggested that a hybrid would respond better, under farm
production conditions, to the insecticideused in it's breeding develop-
ment management program than an alternative pesticide.

Introduction

Researchers have reported differential and conflicting re-
sponses of corn (Zeamays L.)to insecticides (5). Environ-
mental factors such as tillage practices, influence both the
magnitude and expression of genetic resistance. Other cultu-
ral factors such as soil fertility, soil moisture, pesticides, and
plant growth regulators affect yield and nutritional quality of
host plant tissue appearing to be particularly important in the
induction of resistance (13). Genotype populations that were
relatively stable in their original environment may become
unstable and fluctuate greatly in the stress of a new environ-
ment (3, 8).

No-tillage (NT) induces major modifications in ecological
conditions in fields, especially the conditions affecting soil
fauna (Phillips et al (11). These alterations may enhance,
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have no affect, or deter the biopotential of soil arthropods. It
is generally anticipated that insect infestations will be more

severe in NT systems and that insect control will be more

difficultthan in conventional tillage (CT) corn (9). However,

infestations of lesser cornstalk borer (Elasmopalpus lig-
nosellus Zeller) were deterred in NT corn cropping systems
(2). Both root rot (Giberellazeae S.) and Leaf rust (Piccinia

sorghi S.) affected the absorption and translocation of carbo-
furan from soils into the plant (12).

The method and timing of pesticide application determine
the efficiency of application. Terbufos gave excellent sea-
son-long control of greenbugs (Schizaphis graminum R.) and
increased grain yield when injected into soil. Equivalent
rates applied in a band on the soil surface gave poor control
@. Carbofuran used to control northern rootworm (Diabro-
tica longicornis Say) degraded rapidly in some soils, occa-
sionally failing in other soils (6,7). A tillage-corn genotypes
study with 60 hybrids showed no differential response of
these hybrids to tillage (NT vs CT) (10).

Hybrid selection is usually related to high yield and may
be carried out under high fertility, irrigation, and good pest
control. It is suggested that hybrids selected in this manner
may not perform well in other environments (low fertility,
nonirrgation, and other pesticides) (1)

The objectives of this research were to relate insecticides
to tillage and corn genotypes, and to better understand the
reported conflicting responses of corn to insecticides.

Materials and Methods

This research was conducted in the north-central Florida
region on Hernando LFS (Typic Hapludalf) soil. A rando-
mized complete block design was used.

Tillage/Pesticide Study
In this 3-yr study (1981, 1982, 1983) the response of



DeKalb XL71 corn hybrid to insecticides under two tillage
management conditions was evaluated. No-tillage plus in-
row subsoil versus CT plus in-row subsoil were whole plots
with four replications and three insecticide treatments and a
control as the split plots [I .0 Ib a.i. Carbofuran A" (CF 1.0)
2.09 Ib a.i. Carbofuran A' (CF2.0), 2.0 Ib a.i. Terbufos-!
(TF2.0) and a untreated control (C)].Split plots were 10 feet
wide, and 30 feet long. There were four rows 30 in. apart.
Plots were kept under monocrop corn for 6-yr, 3-yr prior to
the implementation of the pesticide treatments, and during
the 3-yr experiment. DeKalb XL71 was planted at 36,400
seed A" 27 Feb. 1981, 8 Mar. 1982 and 10 Mar. 1981. A
Brown Harden in-row subsoil NT planter was used in NT and
CT (prepared with an off-set Harrow And Rototiller). The
pesticide treatments were applied in 6 in. bands over the row
at planting. Complete fertilizer including N, P, K, S, Mg,
Fe, Cu, B, Zn and Mn was broadcast prior to planting based
on soil test and plant need. Preplant broadcast fertilization
include 180 Ib ammonium nitrate {NO3), and 200 Ib KMAG
A’ Also, Ammonium nitrate was sidedressed at a rate of 150
b A' when plants were 10in. tall. Weed control was done 10
days prior to planting with Paraquat plus X77 surfactant.
When corn was about 6 in. tall a post-broadcast application
over the top was done with Atrazine (2.0 b a.i. A" and 1
quart crop oil A},

Collected data consisted of plant height at the soft dough
state of grain formation, and corn grain yield at harvest.
Statistical analyses were performed using split plot ANOVA
onaTRS-80 model Il microcomputer. Means were tested at
the 0.05 probability level.

Genotype/Pesticide Experiments

A three-location study with six commercial hybrids was
evaluated for yield as affected by pesticide treatment during
1982 and 1983. Locations were in Alachua county, FL in
1982 and in Levy county, FL in 1983. The three locations
had similar cropping histories, of continuous double cropped
NT corn followed by soybean (Glycine maxL.).

The hybrids evaluated were the following; Asgrow
RX777, DeKalb XL 71, Funks G4507A, Coker 19, Pioneer
3320, and Gold Kist 748. Hybrids were whole plots with 4
replications. The same insecticides and rates used in the
tillage/pesticide study were split plots with the same plot size
and cultural practices. Data collection, and statistical analy-
ses were handled in the same manner.

Results and Discussion
Tillage/Pesticide Study

Interactions between tillage and pesticide treatments were
shown for grain yield, and plant height (Tables I, and 2).
Grain yield for NT, CF 2.0 was significantly greater than
other treatments at the 0.05 probability level. All pesticide
treatments gave higher grain yield than the Control (Table I).

There were no difference among pesticide treatments with
CT. No-tillage grain yield was greater than CT for CF 1.0.
Terbufos 2.0 did not show any differences between tillage
treatments. With no pesticide NT grain yield was higher than
CT.

The tallest plants occurred under NT condition at the
highest rate of CF 2.0. The CF 1.0, TF 2.0, and C did not
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Table 1L Corn graln yield response to tillage and pesticides
(three year average).
Tiuagef/

Pesticide Rate NT CT Avg

b ai. A’ bu A-
Carbofuran 2.0 188 a 173a * 181
Carbofuran 1.0 159 b 172a * 166
Terbufos 2.0 162 b 165 a NS 164
Control 0.0 146 c 129 b * 138
Avg 164 160

a,b,c, = within columns among pesticides.

* = different at .05 P in rows between tillage.
NS = nonsignificant.

* NT = No-tillage, CT= Conventional Tillage.

Table 2. Corn plant height response to tillage and pesticides
(two year average).

Tillage
Pesticide Rate NT CT Avg
b ai. A’ feet

Carbofuran 2.0 8.7 a 8.3 a * 85
Carbofuran 1.0 81 b 83a NS 82
Terbufos 2.0 81 b 8.0 b NS 80
Control 0.0 79 b 77 ¢ NS 78
Avg 8.2 8.1

a,b,c, = within columns among pesticides.
* = different at .05 P in rows between tillage.
NS = nonsignificant.

differ in NT (Table 2). Under CT both CF 2.0 and CF 10
gave the tallest plants. The TF 2.0 treatment had shorter
plants than the Carbofuran treatments. The C had the shortest
plants in CT. Among the pesticide treatments, tillage treat-
ments were different only for the highest rate of Carbofuran,
and was in favor of NT (Table 2).

Genotype/Pesticide Study

Interactions were shown between genotype and pesticide
treatments under NT conditions for both grain yield and plant
height (Tables 3, and 4). Asgrow RX777 attained the highest
grain yield (167 bu AY)using TF 2.0. All hybrids obtained
highest grain yield with CF 2.0. Coker 19responded equally
to TFand CF. Pioneer 3320 responded equally to the two CF
rates (Table 3). Grain yields were compared across hybrids
within an individual pesticide treatment (Table 3) and
showed that for CF 2.0 DeKalb XL71 and Gold Kist 748
gave the highest grain yield. However when CF 1.0 was used
Pioneer 3320 and Gold Kist 748 gave the highest grain yield.
Terbufos seemed to favor Asgrow RX777 grain yield over
the others. When the hybrids were placed in a untreated
environment Pioneer 3320 gave the greatest grain yield.

In general the tallest plants occurred with CF 2.0 (8.4
feet). The exception was DeKalb XL71 with the tallest plants
from TF 2.0 (8.1 feet). The C gave the shortest plants. The
plant height response among hybrids within an individual



Table 3. Corn hybrid grain yield in relation to pesticides

across tillage treatment and locations.

Insecticide Treatmenty

Carbofuran Terbufos Control Avg
Rate 20 1.0 20 0.0
Hybrid bu A ¥ -
Asgrow RX777 154 v 146 w 167 u 116 w 146
b c a d
DeKalb xL71 164u 146 w 143 v 119 vw 143
a b b c
Coker 19 146 w 151 w 148 v 119 vw 141
a a a b
Gold Kist 748 165u 156uv 134 w 122 v 144
a b c d
Funks G4507A 143 w 132 x 126 w 110 w 128
a b o d
Pioneer 3320 156 v 161u 142 v 145u 151
a a b b
Avg 155 149 143 122
'Insecticide rates expressed as Iba.. Al. 'ab,c = within rows of pesticides,
and u,v,w,x = within columns, values not followed by the same letter are
significantly different at the 0.05 level of probability.
Table 4. Corn hybrid plant height in relation to pesticides
across tillage treatment and location.
Insecticide Treatmentd
Carbofuran Terbufos Control Avg
Rate 0.0 1.0 2.0 0.0
Hybrid e,
Asgrow RX777 82 v 17y 79 w 71w 1.7
a c b d
DeKalb XL71 79w 78 X 8lu 7.7 uv 79
b c a c
Coker 19 82 v 75 z 7.7 X 6.9 x 7.6
a c b d
Gold Kist 748 84 U 8.2 u 8.0 w 78 U 8.1
a b c d
Funks G4507A 80w 79w 76y 71w 7.7
a a b b
Pioneer 3320 83U 81v 78 X 1.7 v 8.0
a b c d
Avg 8.2 7.9 79 7.4

pesticide treatment is shown in table 4. This comparison
showed that CF rates gave the tallest plants for Gold Kist
748. DeKalb XL71 plant height was increased by TF 2.0.
Gold Kist 748 and DeKalb XL71 were also the tallest plants
when placed in a untreated environment (C).

Literature Cited

Abbott, W.S. 1925. A methodolcomputing the effectiveness of an insecti-
cide. J. Econ. Entomol. 18:265-267.

35

All, J.N..and R.N. Callaher. 1977. Detrimental impact of no-tillage corn
cropping systems involving insecticides, hybrids. and irrigation on lesser
cornstalk borer infestations. J. Econ. Entomol. 70(3):361-365

Burton, G.W. 1979 Handling cross-pollinated germplasm efficiently Crop
Sci. 19:685-6W.

Depew L.J. and M.L. Hooker. 1987. Effect of Insecticide placement at
planting for control of Creenbug (Homoptera: Aphididae) on grain Sor-
ghum. J. Econ. Entomol. 80:490-491

Entomological Society of America. 1987. Insecticide and Acaricide test. p.
182-224. Volume 12.



Felsot, A,, J.V. Maddox, and W. Bruce. 1981. Enhanced microbial de-
gradation of Carbofuranin soils with historiesof furadan use. Bull. Environ.
Contam. Toxicol. 26:781-788.

Gorder, G.W., P.A. Dahm, and J.J. Tollefson. 1982. Carbofuran persist-
ence in Corn field soils. J. Econ. Entomol. 75:637.642.

Henson, A.R., M.S. Zuber, L.L. Darrah, D. Barry, L.B. Rabin, and A.C.
Waiss. 1984. Evaluation of an antibiotic factor in Maize Silks as a means of

corn Earworm (Lepidoptera: Noctuidae) Suppression. J. Econ. Entomol.

77:487-490

Musick, G.J. 1975. Insect problems associated with no-tillage corn produc-
tion. Proc. N.E. No-tillage Conf. 1:44-59.

Newhouse. K.E.. and T.M. Crosbie. 1986. Interactionsof Maize Hybrids
with Tillage Systems. Agron. 1. 78:951-954.

Phillips. R.E.. R.L. Blevins. G.W. Thomas. W.W. Frye. and S.H. Phil-
lips. 1980. No-tillage agriculture. Science (Washington, D.C.)208:1 1108-
1113.

Kuntsman J.L.. and E.P. Lichtenstein. 1983. Effects of plant pathogens on
the fate of soil-applied Carbofuran in Corn plants.]. Econ. Entomol.
76:1014-1021.

Tinpey. W.M.. and S.R. Singh. 1980. Environmental factors influencing
the magnitude and expression of resistance. pp.87-1 14. in Breeding Plants
Resistant to Insects. F.C. Maxwell and P.R. Jennings ed. Wiley (New
York). 683p.

36





