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ABSTRACT

A field experiment was conducted in 1991 and 1992 at
New Mexico State University’s Agricultural Science
Center at Farmington, New Mexico, to evaluate the re-
sponseof field corn and annual grassand broadl eaf weeds
to selected postemergence herbicides. All of these herbi-
cides increased corn yields more than 40% as compared
to the untreated controls. In 1991, barnyardgrass and
green foxtail control with dicamba plus DPX-79406 in-
creased 18 and 15% as compared to 1990. Prostrate
pigweed control with dicambaplus2-4-D decreased 16%
in 1991 as compared to 1990. All treatments gave more
than 92% control of Russian thistle, redroot pigweed, and
kochia. The results of this study emphasize the need for
good weed control to attain optimum corn yields.
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Weed Control in Field Corn
with Postemergence Herbicides!

R.N. Arnold, M.W. Murray, E.J. Gregory, and D. Smeal?

Approximately 92,000 acresof field cornweregrown
inNew Mexicoin 1991. San Juan County, in northwest-
ern New Mexico, ranks third with 12,300 acresin corn
production®. M ost of thisproduction occursunder sprin-
kler irrigation on coarse-textured soils.

Most corn producers in northwestern New Mexico
do not have the proper incorporation equipment re-
quired for preplant-incorporated or preemergence her-
bicides on coarse-textured soils. The implements and
energy needed for proper incorporation are expensive
compared to postemergence application.

Controllingweedsisessential toahigh-yielding corn
crop. If weedsare not controlled, yields can be reduced
by asmuch as40 to 60% (2,3). Research has shown that
early control isimportant. Allowing weedsto grow for
three weeks after planting caused the yield to decrease
by 1,008 pounds per acre (Ib/A) (1). However, permit-
ting weeds to grow up to five weeks after planting
caused yield losses of approximately 1,230 Ib/A (1).
Someweeds such aspigweeds (Amaranthusspp.) at one
per 5" spacinginthecornrow reducedyieldby 1,680 Ib/A
(2). Arnold et al. found that prostrate pigweed, kochia,
barnyardgrass, and Russianthistledecreasescornyields
by approximately 60% (2).

Prostrateand redroot pigweed (Amaranthusblitoides
S. Wats, Amaranthus retroflexus L.), kochia (Kochia
scoparia (L.) Schrad), Russian thistle (Salsola iberica
Sennen and Pau), barnyardgrass, (Echinochloa crus-
galli (L.) Beauv.), and greenfoxtail (Setariaviridis(L.)
Beauv.) are six common weeds found in field corn in
northwestern New Mexico. Little research has been
done on controlling these weedsin field corn grown in
northwestern New Mexico.

Mention of a proprietary herbicide does not imply registration under
FIFRA as amended, or endorsement by New Mexico State University.
?Pest management specialist, former research assistant, professor of
agronomy, and irrigation specialist, respectively, New Mexico State Uni-
versity, Agricultural Science Center, P.O. Box 1018, Farmington, NM.

3New Mexico Agricultural Statistics, 1991.

Many herbicides are approved for use on field corn
grownonmedium or fine-textured, highly organic soils.
However, little information is available regarding how
effective and safe herbicides are for field corn grown
under sprinkler irrigation onlow-organic-matter, coarse-
textured soils. The objective of this research was to
determine how well selected postemergence herbicides
worked when applied at hormal use rates for season-
longweed control insprinkler-irrigated, field corngrown
on low-organic-matter, coarse-textured soils.

MATERIALS AND METHODS

Field experimentswere conducted in 1990 and 1991
at NM SU’ sAgricultural Science Center at Farmington,
New Mexico. Thesoil wasaWall sandy |loam soil (sand
69%, silt 19%, and clay 12%) ranging from 0.1t0 0.3%
organicmatter. Soilswerefertilized accordingtoNM SU
recommendations based on soil tests. The fields were
plowed, fertilized, and leveled before the herbicides
were applied and the field corn (Super Crost 5460 and
Northrup King S5340 varieties) was planted.

Super Crost 5460 and Northrup King S5340 were
planted on May 8, 1990, and May 3, 1991, respectively.
Seedswere planted with aJohn Deere 71 flex planter at
7" apartand 2" deepinrowsspaced 34" apart. Individual
plots were four rows, 30 feet (ft) long, with three
replications arranged in a randomized complete block
design. Irrigation water was applied by a solid-set
sprinkler system. Approximately 35" of water were
applied during both growing seasons.

Treatmentswereapplied May 29, 1990, and May 21,
1991, whenfield cornwasinthethree- tofour-leaf stage
(3" high). Weed heights at application were: prostrate
pigweed, two- to four-leaf stage (0.25"); redroot pig-
weed and Russian thistle, two- to four-leaf stage (0.5");
kochia, small rosette stage (0.5"); barnyardgrass, two-
to three-leaf stage (1"); and green foxtail, two-leaf

stage (1").



All treatments were applied with a compressed-air
backpack sprayer mounted in the back of a John Deere
AMT 622. The sprayer was calibrated to deliver 30
gallons per acre (gal/A) at 30 pounds per square inch
(psi). The chemical designations for the proprietary
herbicides evaluated were as follows:

Common name Trade name
atrazine + dicamba Marksman
cyanazine Bladex
dicamba Banvel
DPX-79406 none
nicosulfuron Accent
pendimethalin Prowl
primisulfuron Beacon

2,4-D Weedone LV-4

Weed control for each treatment was estimated visu-
aly, on ascale of 0 to 100 by comparison to untreated
controls, where 0 equal ed no control or crop injury and
100 equaled dead plants. Evaluations were made ap-
proximately six weeks after application. Handweeded
controls were hoed about every two weeks starting in
late May until late August.

Field corn was harvested December 5, 1990, and
November 5, 1991 by combining the center two rows of
each plot using a John Deere 3300 combine equipped
with aload cell. Corn grain yields were converted to a
15.5% moisture basis and reported in bushels per acre
(bur/A).

All data were subjected to analysis of variance.
Treatment meanswereseparated by Fisher’ sLSD test at
the 5% level of significance. A significant year-by-
treatment interaction was found for visual ratings of
prostrateand redroot pigweed, barnyardgrass, and green
foxtail, but not for kochiaor Russian thistle, and yield.
For consistency, all data were analyzed separately for
each year.

RESULTS AND DISCUSSION

Redroot and prostrate pigweed and barnyardgrass
infestations were heavy, while kochia, green foxtail,
and Russian thistle infestations were light throughout
the experimental areain both years (tables 1 and 2).

In 1990, al treatments except the untreated check
controlled redroot and prostrate pigweed, and kochia,
(data not presented). All treatments controlled barn-
yardgrass and green foxtail excellently except dicamba
in combination with DPX-79406, or 2,4-D, and the
untreated check. All treatments except the untreated
check gaveexcellent control of Russianthistle(table1).

In 1991, al treatments except the untreated check

gave 100% control of kochia and Russian thistle (data
not presented). Barnyardgrass and green foxtail were
controlled excellently withall treatmentsexcept dicamba
plus2,4-D, and the untreated check. Barnyardgrass and
greenfoxtail control increased 18 and 15%with dicamba
plus DPX-79406, as compared to 1990. All treatments
gave excellent control of redroot and prostrate pigweed
except dicamba plus 2,4-D, and the untreated check.
Prostrate pigweed control decreased 16% with dicamba
plus 2,4-D, as compared to 1990 (table 2). No crop
chlorosis or stunting was apparent in any of the treat-
ments during both years.

Weeds were strong competitors with field corn, re-
ducing yields by morethan 40% in both years. In 1990,
atrazine plusdicambaat 1.2 pound activeingredient per
acre (Ib ai/A) plus Agri-Dex at 0.25% volume per vol-
ume (v/v) significantly produced more corn than did
atrazine plus dicamba plus primisulfuron, dicambain
combination with cyanazine or pendimethalin, and the
untreated check. Cornyieldswere66to 107 bu/A higher
in the herbicide treated plots than the untreated check
(table 3).

In 1991, yields of Northrup King S5340 were re-
duced an estimated 5 to 20% because two spotted spider
mite infested some plots. Spider mites live on both
upper and under leaf surfaces. These mites live on the
sap of the plant, causing the corn leavesto fire, have a
pale sickly appearance, and gradually die and drop.
Atrazine plus dicamba at 1.2 Ib ai/A significantly pro-
duced more corn than did atrazine plus dicamba at
0.81bai/A; atrazine plus dicamba at 1.2 Ib ai/A plus
Agri-Dex at 0.25% v/v; atrazine plus dicambain com-
bination with cyanazine, pendimethalin, or primisulfu-
ron; dicambain combination with cyanazine, pendime-
thalin, or 2,4-D; and the untreated check. Corn yields
were62t0106 bu/A higher intheherbicidetreated plots
than the untreated check (table 3).

CONCLUSIONS

The results of these tests showed that all the herbi-
cides evaluated were safe and gave good to excellent
control of broadleaf weeds. However, not al were
effectivefor controllingannual grassinfieldcorngrown
on coarse-textured soils. Atrazine plusdicambain com-
bination with primisulfuron, and dicambain combina-
tionwith cyanazineor pendimethalinresultedinsignifi-
cantly less corn than the handweeded check in 1990.
The same three treatments al so reduced yieldsin 1991,
but the difference was not significant from the
handweeded check.

Over the two-year period, the highest yielding treat-
ment was atrazine plus dicamba at 1.2 Ib ai/A with or
without the addition of Agri-Dex at 0.25% v/v.



Tablel. Control of three annual weeds with herbicides in Super Crost 5460 field corn,
evaluated six weeks after application, at Farmington, New Mexico, 1990.
Weed control*?

Herbicide Rate BYGR GRFT RUTH
(Ib ai/A) %

atrazine

+ dicamba® (pm) 0.8 100 97 99
atrazine

+ dicamba® (pm) 1.2 100 100 100
atrazine

+ dicamba (pm) 0.8 100 98 99
atrazine

+ dicamba (pm) 12 100 100 100
atrazine

+ dicamba (pm) + cyanazine 0.8+1.0 100 100 100
atrazine

+ dicamba (pm) + pendimethalin 0.8+1.0 100 100 100
atrazine +

dicamba (pm) +

nicosulfuron 0.8+0.047 100 100 100
atrazine +

dicamba (pm) +

DPX-79406 0.8+0.047 100 100 100
atrazine +

dicamba (pm) +

primisulfuron 0.8+0.032 100 100 100
dicamba +

cyanazine 0.38+1.0 100 100 100
dicamba +

cyanazine +

pendimethalin 0.38+1.0+1.0 100 100 100
dicamba +

pendimethalin 0.38+1.0 98 97 100
dicamba +

DPX-79406 0.38+0.047 82 85 100
dicamba +

2,4-D 0.25+0.25 0 0 100
handweeded control — 100 100 100
untreated — 0 0 0
av. no. of weeds/yd? — 11 6 3
LSD 0.05 — 11 6 3

1Based on avisual scale from 0 to 100, where 0 = no control and 100 = dead plants.
?BY GR = barnyardgrass, GRFT = green foxtail, and RUTH = Russian thistle.
3Applied with Agri-Dex at 0.25% v/v, and pm = packaged mix.



Table 2. Control of four annual weedswith herbicidesin Northrup King S5340field corn evaluated six
weeks after application, at Farmington, New M exico, 1991.

Weed control*?
Herbicide Rate BYGR GRFT RRPW PRPW
(Ibai/A) %

atrazine +

dicamba® (pm) 0.8 100 100 100 99
atrazine +

dicamba® (pm) 12 100 99 100 100
atrazine +

dicamba (pm) +

cyanazine 0.8+1.0 100 100 100 100
atrazine +

dicamba (pm) +

pendimethalin 0.8+1.0 100 100 100 100
atrazine +

dicamba (pm) +

DPX-79406 0.8+0.047 100 100 100 100

atrazine +

dicamba (pm) +

primisulfuron 0.8+0.032 100 100 100 100
dicamba +

Ccyanazine +

pendimethalin 0.38+1.0+1.0 100 100 100 100
dicamba +

DPX-79406 0.38+0.047 100 100 100 100
atrazine +

dicamba® (pm) 12 99 100 100 100
atrazine +

dicamba (pm) +

nicosulfuron 0.8+0.047 99 98 100 100
atrazine +

dicamba (pm) 0.8 98 99 100 99
dicamba +

cyanazine 0.38+1.0 98 100 96 90
dicamba +

pendimethalin 0.38+1.0 98 97 100 100
dicamba +

2,4-D 0.25+0.25 0 0 92 84
handweeded control 100 100 100 100
untreated 0 0 0 0
av. no. of weed/yd? 11 6 15 21
LSD 0.05 2 2 2 4

1Based on avisual scale from 0 to 100, where 0 = no control and 100 = dead plants.
2BY GR = barnyardgrass, GRFT = green foxtail, RRPW = redrootpigweed and PRPW = prostrate pigweed.
3Applied with Agri-Dex at 0.25% v/v, and pm = packaged mix.



Table 3. Effectsof herbicidetreatmentson yield of Super Crost 5460 and
Northrup King S5340field cornin 1990 and 1991, at Far mington,

New M exico.
Yield!
Herbicide Rate 1990 1991
(Ib ai/A) bu/A
atrazine +
dicamba? (pm) 0.8 203 170
atrazine +
dicamba? (pm) 1.2 213 178
atrazine +
dicamba (pm) 0.8 199 193
atrazine +
dicamba (pm) 1.2 201 204
atrazine +
dicamba (pm) +
Cyanazine 0.8+1.0 197 173
atrazine +
dicamba (pm) +
pendimethalin 0.8+1.0 196 160
atrazine +
dicamba (pm) +
nicosulfuron 0.8+0.047 203 177
atrazine +
dicamba (pm) +
DPX-79406 0.8+0.047 198 182
atrazine +
dicamba (pm) +
primisulfuron 0.8+0.032 184 166
dicamba +
cyanazine 0.38+1.0 172 172
dicamba +
Ccyanazine +
pendimethalin 0.38+1.0+1.0 196 182
dicamba +
pendimethalin 0.38+1.0 177 169
dicamba +
DPX-79406 0.38+0.047 193 181
dicamba +
24D 0.25+0.25 204 162
handweeded control 206 189
untreated control 106 98
LSD 0.05 21 29
Corn yields adjusted to a 15.5% moisture basis.
2Applied with Agri-Dex at 0.25% v/v, and pm = packaged mix.
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