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ABSTRACT

‘Vona’ and ‘Centurk’, two winter wheat (Triticum aestivum L.) cul-

tivars that are commonly grown in dryland faruing areas in eastern
Colorado, were treated with 0.33 pounds per acre of Lexone/Sencor
(4~amino-6-tert-butyl-3-(methylthio)-as-triazine-5(4E)~one] alone and
in combination with Glean [2-chloro-N-{{(4-methoxy- 6-methyl-1,
3,5~triazin-2~yl)amino]carbonyl Jbenzenesulfonamide] at rates of 1/4,
1/2, and 1 ounce per acre. Lexone/Sencor reduced grain yields of both
cultivafa,'with yield losses ranging from 24 to 45%. The yleld com-
ponent reduced most by Lexone/Sencor was the number of wheat heads per
gquare yard. Lexone/Sencor should not be applied postemergence in the

spring for downy brome (Bromus tectorum L.) control where Vona and

Centurk winter wheat cultivars have been seeded in eastern Colorado.
Glean applied alone reduced grain yields of Vona in one year, indicat-
ing that under some environmental conditions, Vona may be susceptible

to injury by Glean.




INTRODUCTION

'Downy brome has remained a troublesome weed in ﬁinter wheat growm
in eastern Colorado. It generally germinates in the fall following
precipitation, but it also can germinate and become established in
late winter or early'spring (7). Tillage has been the standard method
for controlling downy brome (12), but with the advent of reduced and
no-till cropping which eliminated mechanical control methodﬁ, the -
severity of downy brome infestations has increased (5, 8). Thus, the

application of selective postemergence herbicides 18 the most feasible

~ control method to reduce downy brome competition in no~till winter

wheat.

Lexone/Sencor selectively controls dowmy brome when applied post-
emergent to winter wheat, and is registered for downy brome control in
winter wheat in Oklahoma, Kansas, and Montana (12). Peeper (8) stated
that downy brome can be controlled selectively in winter wheat with
Lexone/Sencor by seeding relatively tolerant wheat'cultivars..and by
avoiding high pH soils, applications prior to tillering, and heavy
irrigation after application. Runyan et al (9) also reported that
differential tolerance to Lexgne/Sencor existed among 15 winter wheat
cultivars. Two of these cultivars, Vona and Centurk, are widely grown
in eastern Colorado (4). When Lexono/Senco; was applied at 0.4 kg/ha
to Vona and Centurk at the fully tillered growth stage, Vona grain
yield was reduced 502 while the grain yield of Centurk was not
affected (9).

Glean controls broadleaf weeds in winter wheat (6, 11). It also is
effective for chemical fallow, usually being‘spring~applied before the

boot growth stage of winter wheat (2). In Montana, tank mixtures of




Glean and Hoelon [2-[4-(2,4-dichlorophenoxy) phenoxylpropanoic acid]
applied postemergence reduced grain yields in durum wheat (Triticum
durum Desf.) by 17 to 22%, while application of either herbicide alone
to durum wheat did not affect grain yields (1,3) Thus, nyuergiitic
phytotoxicity may occur with some Glean-herbicide mixtures. Because
Lexone/Sencor may be spring-applied to control late-germinating dowmy
brome in winter wheat, and bccagse Glean can also be applied in early
spring for chemical fallow, this study was conducted to determine 1if
Lexone/Sencor and/or Lexone/Sencor-Glean combinations are phytotoxic

‘when spring~applied to winter wheat.
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MATERIALS AND METHODS

Vona and Centurk winter wheat were planted with a hoe drill in rows
spaced 13 inches apart, at 45 pounds per acre on October 9, 1982, and
September 26, 1983, at Akron, Colorado. The soil was a Platner loam
(Aridic Paleustoll), composed of 37% sand, 47X silt, and 16X clay, and
containing 1.3% organic matter. The soil pH was 7.4. Nitrogen was
applied at 50 pounds per acre in September of each year before plant-~
ing. A randomized complete block design with four replications was
used. Individual plots were 12 feet wide and 24 feet long, and these
plots were hand-weeded as needed to prevent weed competition. Rain-
fall data for each cropping season are given in Table 1.

Lexone/Sencor at 6.33 1bs per acre alone and in combination with
Clean at 1/4, 1/2, and 1 ounce per acre was applied to tillered wheat
on April 21, 1983 and April 28, 1984. The herbicides were applied in
30 gallons per acre of spray solution at 65 pounds per square inch
with a tractor-mounted sprayer equipped with hollow-cone nozzles.
Rainfall in the two week period after appliéation was 2.1 inches in
1983 and 1.7 inches in 1984.

The response of winter wheat to the herbicides was assessed 5 weeks
after application. Crop tolerance was egtimated vigually, ueing a
rating scale of O = no injury and 100 = death of all plants. Other
data taken included the date at which at least 50X of the plant heads
were 1 inch above the flag leaf collar, plant height at maturity,
grain ylelds, and test weights. Grain was harvested from an area 5
feet by 16 feet in 1983 and from four l-yard rows in 1984, Yield com-
ponents were detérnined by counting all heads in two rows 1 yard

long, and by determining the number of kernels/head and kernel weight




from 20 heads that were selected at random. Data collected were
subjected to an analyses of variance, and differences between means

were determined at the 5 level of sigﬁificance (10).




RESULTS AND DISCUSSION

Vona winter wheat response. Phytotoxicity was visually evident in

1983 for all treatments with Lexone/Sencor, but in 1984, Vona was
injured visually only where Lexone/Sencor was applied alone (Table 2).
However, plant heiéht and grain ylelds were reduced by all Lexone/
Sencor treatments in both years, when compared to non-treated Vona.
The only treatment affecting test weight in either year was when
Lexone/Sencor was applied alone in 1984.

No visual 1njuty was obgserved in either year where Glean was
applied alone (Table 2), however, plant height was reduced in 1984 by
the 1/2 ounce per acre rate of Glean. Grain yields were reduced by
Glean at all three rates when applied alone in 1983, but only the high
rate of Glean (1 ounce pef acre) reduced grain yields ia 1984. Test
weight was not affected by any Glean treatment in either year. The
addition of the high rate of Glean (1 ounce per acre) appeared to be
antagonistic to Lexone/Sencor activity on Vona, as grain yields of the
Lexone/Sencor + Glean (0.33 pound + 1 ounce per acre) treatment were
significantly higher than the Lexone/Sencor-~alone treatment in both
years.

The yield component most affected by Lexone/Sencor injury was the
number of heads per square yard (Table 3) as the Lexone/Sencor treat-
ments in both years significantly reduced the number of heads per
square yard. The reduction 1in number of heads per square yard
contributed to the yield reduction caused by Glean when applied alone
at the two lower rates in 1983, 1In 1984, Glean applied alone at 1
ounce per acre reduced grain yields, even though no significant

differences in yield components occurred.




Centurk winter wheat response. Significant visual injury occurred

with the Lexone/Sencor + Glean treatments in 1983, but only Lexone/
Sencor alone induced visual injury in 1984 (Table 4). Plant height
was significantly reduced by only one Lexone/Sencor + Glean combina-
tion (0.33 pound + 1 ounce per acre) in 1983, and by only Lexone/
Sencor alone in 1984. All treatments with Lexone/Sencor significantly
reduced grain yields in both years. When Glean was applied alone, no
agronomic variable was affected in either year. Centurk appears to be
more tolerant of Glean than Vona, as Glean at 1 ounce per acre signi-
ficantly reduced Vona grain yield in both years (Table 2) while not
affecting Centurk grain yield in either year (Table 4). Also, the
antagonistic effect of the 1 ounce per acre rate of Glean on Lexone/
Sencor injury found with Vona did not occur with Centurk, again, indi~-
cating a difference in cultivar response.

Reduced heads per square yard explained the Lexone/Sencor-induced
grain loss with Centurk in 1984 (Table 5), as was found with Vona.
However, in 1983, only Lexone/Sencor + Glean at 0.33 pound + 1 ounce
per acre significantly reduced heads per square yard compared to the
non-treated Centurk. The yield loss induced by Lexone/Sencor alone
resulted from reduced number of kernels/head and 100-kernel weight
while reduced heads per square yard and 100~ kernel weight explain the
yield loss induced by Lexone/Sencor + Glean at 0.33 pound + 1/2 ounce

- per acre. Glean applied alone did not affect any yield component in

- elther year.

'~ Crop management system. BRunyan et al (9) reported that in Oklahoma,

spring-applied Lexone/Sencor at 0.4 pound per acre reduced grain

yields of Vona 50, while not affecting Centurk grain yields. In our




study, both varieties were severely injured by spring~applied Lexone/
Sencor at 0.33 pound per acre either alone or in combination with
Glean. Yield losses ranged from 24 to 451 for both varieties. Peeper
(8) and Runyan et al (9) reported that the amount of precipitation
received after application may affect Lexone/Sencor phytotoxicity to
winter wheat. Lexoxne/Sencor-induced stand reductions of winter wheat
were greater when 1.4 inches of precipitation fell within 4 days after
application than when 0.2 inches of precipitation occurred within 2
weeks after application (9). In our study, over 1.6 inches of rain
fell within 2 weeks after application in both years, but this amount
of rainfall is not unusual for the Akron area, as shown by the iS-year
average recorded at the study site (Table 1). Thus, spring-applied
Lexone/Sencor for control of downy brome does not appear to have
enough crop selectivity in eastern Colorado if Vona or Centurk are
grown.

Glean at 1/4 and 1/2 ounce per acre is spring-applied to winter
wheat prior to the boot growth stage to control broadleaf weeds during
the cropping season and for the following fallow season (2). In
Montana, Glean was found to be synergistic in causing crop injury to
durum wheat when combined with MHoelon (3). In our study, Glean
did not increase Lexone/Sencor phytotoxicity to either variety, but at
the highest rate, 1 ounce per acre, Glean reduced Lexone/Sencor injury
to Vona (Table 2), thus possibly being antagonigtic to Lexone/Sencor
activity at this high rate for this particular cultivar. How?ver.
because of Lexone/Sencor toxicity to the two cultivars, a tank- mix of
Lexone/Sencor and Glean would not be feasible for a spring application

to these two cultivars.




Table 1. Precipitation during the two cropping seasons and

75~-year average at Akron, Colorado.

Cropping ﬁea-on Sep~-Dec. Jan.~Mar. Apr. May June Total

(inchea)
1982-83 3-8 205 3.2 1.9 3.4 1‘.8
1983—84 2.2 2.6 1.7 2.3 302 12.0

715~-year average 3.2 1.4 1.8 3.0 2.5 11.9
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