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INTRODUCTION

Plants of cheat (Bromus secalinus L.) are often found growing

in the soft red winter wheat (Triticum aestivum L.)(5) and hard red

winter wheat (17) producing areas of the United States. The co-
existence of cheat with winter wheat and other fall-sown small
grains is a result of its winter-annual growth habit. Cheat has
a greater tillering capacity than wheat under similar conditions;
this trait enables it to be a persistent weed pest in areas where
climatic conditions, pest populations and soil environment can
reduce wheat stands.

The use of metribuzin [4-amin-6-tert-butyl-3-(methylthio)-as-
triazin-5(4H)one] for control of cheat has been reported in the
1i§erature since 1978. Differential wheat cultivar tolerance and
susceptibility to metribuzin have been documented by many research-
ers (1, 7, 8, 9, 17, 19, 22, 28).l Current state and federal label
registrations limit the application of metribuzin in Kansas to
'Eagle', 'TAM W-101', 'TAM 105' and 'Newton' winter wheat cultivars.

The increased interest in minimum tillage and in sustaining
continuous winter wheat acreage in Kansas warrants further investi-
gation of metribuzin use for control of cheat and the tolerance to
metribuzin of commonly grown winter wheat cultivars in Kansas. The
objectives of this study were to (a) evaluate the susceptibility and/
or tolerance of 18 winter wheat cultivars treated with metribuzin in
the fall and spring, (b) determine the effect of metribuzin applied
at two rates on two dates in the fall and applied on two dates at

two rates in the spring for control of cheat and to determine



phytotoxicity to five winter wheat cultivars, and (c) determine
an effective rate(s) of application for adequate control of cheat
and acceptable levels of metribuzin injury based on the results of

two years research.



REVIEW OF LITERATURE

The use of metribuzin [4~amino-6-tert-butyl-3-(methylythio)-
as-triazin-5(4H)one] for control of cheat in winter wheat is current-
ly labeled for four cultivars in Kansas. Applications are restricted
to early fall when the wheat has 2-3 tillers and secondary root growth
is at least 2 inches. Early spring applications can be made when the
wheat is fully tillered, but prior to jointing. Subject areas review-
ed are metribuzin tolerance, metribuzin activity in the soil, the com-

petitive capabilities of cheat and the control of cheat in winter wheat.

METRIBUZIN TOLERANCE

Differential cultivar tolerance to metribuzin has been shown
for several crops. Graf and Ogg (10) applied metribuzin postemergent

on potato (Solanum tuberosum L.) and observed significant differential

cultivar tolerance. Visual symptoms among cultivars were distinctly
separated into five groups of potato leaf response. Significant
reductions in plant height, vigor and dry weight among susceptible

cultivars were reported.

Cultivar tolerance in tomato (Lycopersicon esculentum Mill.)

seedlings was studied by Stephenson et al. (24). These researchers
found differential -cultivar tolerance among direct seeded tomato
seedlings. The tolerance of tomatoes to metribuzin increased as
seedling age increased.

Differential soybean (Glycine max (l.) Merr.) cultivar toler-
ance to metribuzin has been determined for a number of cultivars.

The cultivars found to be most susceptible to metribuzin injury as



reported by Anderson (2) are 'Tracy', 'Semmes', 'Steele', "Altona'
and 'Vansoy'. Wax (26) observed significant increases in soybean
injury to 'Williams' as the application rate was increased from

0.56 kg/ha to 0.84 kg/ha. Also, soybean injury was significantly
increased by increasing the depth of incorporation. Wax et al. (27)
found that most cultivars tested in soybean types 00 through IV had
slight to moderate injury at recommended preplant-incorporated rates
of metribuzin. Brecke (4) treated 'Centennial' soybeans with metri-
buzin at 0.43 and 0.56 kg/ha on the day of planting and for eight
consecutive days following planting. Adverse effects on crop growth
were not observed at either rate when metribuzin was applied within
four days of planting. Smith and Wilkinson (21) proposed that tol-
erant soybean cultivars may have a greater capacity for metribuzin
detoxification. They found the tolerant cultivar 'Bragg' produced

a greater amount of a glucose conjugated metabolite of‘either metri-
buzin or its catabolites than did the susceptible cultivars Semmes
and 'Coker 102'. Thus Smith and Wilkinson are suggesting that N-
glucosylation is a possible mechanism of metribuzin detoxification
in tolerant soybean cultivars. Hargroder and Rogers (11) concluded

14C-metabolites accumulated in the

that 14C--metri’buzin and (or) its
roots and lower leaves of soybeans. These researchers attributed
the relative tolerance of soybeans to the more rapid degradation of
metribuzin rather than to relatively susceptible plants. Thorton
and Schumann (25) reported that metribuzin was degraded in

soybean by deamination to [6-tert-butyl-l,2,4~triazin-3-5-(2H,4H)

dione].



Researchers have also found differential tolerance to metribuzin
in winter wheat. Runyan et al. (17) observed in greenhouse experi-
ments a reduction of greater than 50% in fresh shoot weight of 'Vona'
when metribuzin was applied to the foliage and soil at the beginning
of tillering compared to the no treatment. This occurred at all
rates of metribuzin applied; plant necrosis occurred in all rates
greater than 0.28 kg/ha in the cultivar Vona. In field trials these
researchers observed stand reductions greater than 10% resulting from
application of metribuzin at 0.6 kg/ha in 'Osage', 'Homestead',
'Sturdy', and 'Triumph 64'. TAM W-101 was the only culti#ar in this
experiment with an average stand reduction of less than 10% for the
two years tested. Percent yield reduction due to metribuzin applica-
tions for 15 cultivars over two years was also reported by these
researchers. At 0.4 kg/ha metribuzin Vona and 'Lindon' had 50%
yield reductions. All other cultivars treated at this rate had no
significant yield reductions compared to the check. At 0.6 kg/ha
metribuzin Osage, 'Scout 66' and TAM W-101l were the only cultivars
with less than 10% yield reduction. TAM W-10l1 was the only cultivar
tested that had less than a 10% reducﬁion in yield when metribuzin
was applied at 0.8 kg/ha. All cultivars tested had a yield reduction
of 25% or greater when metribuzin was applied at 1.1 kg/ha. Runyan
and Peeper (19) treated 16 cultivars at rates adequate for cheat con-
trol in the spring when the wheat plants were fully tillered. Triumph
64, Sturdy, Vona, Lindon, 'Pioneer 915A' and 'DeKalb 589' were the
most susceptible cultivars to metribuzin injury. These cultivars
were found to be tolerant to metribuzin: TAM W-10l1, Osage, Sage,

'Rall', Larned, Scout 66, 'Payne', Newton, 'Centurk' and 'Lancota'.



Runyan et al. (17) also determined that metribuzin applied in the
spring, following the grazing of wheat, was more phytotoxic to both
winter wheat and cheat compared to an ungrazed, treated, winter
wheat and cheat plot. Unaccéptable crop injury was observed by
Gigax (9) when metribuzin was applied at 0.42 kg/ha in the spring
before full tillering and secondary root development, but prior to
jointing, in the cultivars 'Trison', Triumph 64 and 'Wings'. Accept-
able levels of winter wheat injury at the same rate were observed in
'Buckskin', Centurk, 'Centurk 78', 'Cheney', Eagle, 'Larned', Newton,
'Parker 76', Payne, 'Rocky', Sage and TAM W-10l. Another group of
researchers, Ghadiri et al. (8) observed metribuzin injury in
Centurk winter wheat at rates of 0.3, 0.4 and 0.6 kg/ha, applied in
the spring at full tillering. Winter wheat injury from metribuzin
caused a significant yield reduction in the 0.6 kg/ha treatment com-
pared to the untreated check. Stahlman (22) reported significant
yield reduction and stand reduction in Eaglé winter wheat from
metribuzin applied at 0.56 kg/ha in the spring at pre-jointing.

In cheat-free conditions Fischer and Peeper (7) applied metri-
buzin at 0.42 kg/ha in the fall and spring on three cultivars,
TAM W-101, TAM 105 and Newton. Average yields of the three cultivars
treated were less than the yield of the untreated check. Wicks (28)
observed injury in Centurk winter wheat due to fall applications
made approximately two months after planting. Four seedbed prepara-
tion methods were studied and metribuzin applied at 0.42 kg/ha showed
wheat injury in all four treatments. However, no yield reductions

were seen from the herbicide treatments. Alley and Humburg (1) also



treated Centurk winter wheat in the fall with metribuzin at 0.42
kg/ha when the wheat had 2-4 tillers. These researchers reported
20% phytotoxicity to the wheat due to the herbicide treatment.

The effects of metribuzin on wheat protein content and test
weight were neglibible, as reported by Gigax (9), in which 15
cultivars were treated with metribuzin in the spring at 0.42 and
0.70 kg/ha. Ghadiri et al. (B) observed no significant changes in
protein content and volume weight of Centurk winter wheat treated
with 0.3, 0.4 and 0.6 kg/ha metribuzin. Fischer and Peeper (7)
reported no significant changes in grain test weight of TAM W-101,
TAM 105 and Newton winter wheats treated in the fall or spring with

metribuzin at 0.42, 0.70 and 0.84 kg/ha.
METRIBUZIN IN THE SOIL

Bailey and White (3) determined tbat surface acidity within
the colloidal system is the most important soil property in deter-
mining.the extent and nature of adsorption of basic organic compounds.
Ladlie et al. (15) found that a greater amount of extractable metri-
buzin residue was present in a soil having a pH of 6.7 compared to
the same soil having a pH of 4.6. These researchers also determined
that the leaching of metribuzin following 7.1 em. of rainfall in-
creased with incremental increases in soil pH. This indicates that
as the soil pH increases the adsorption of metribuzin onto soil
colloids decreases. Ladlie et al. (14) discovered that mpvement-of
metribuzin on soil thin-layer chromatographic plates increased as
the soil pH increased. These researchers also discovered a reduc-

tion in metribuzin degradation as the soil pH decreased from 6.7 to



4.6 They hypothesized that the decreased rate of metribuzin de-
gradation in acid soils was due to the adsorption of metribuzin

by the soil colloids. This is postulated to occur through protona-
tion of the amine group in metribuzin. The protonated form of
metribuzin is more reédily adsorbed by the negatively charged soil
colloid. The degree of protonation increases as the soil ph de-
creases.

Savage (20) measured metribuzin concentrations in a Bosket
very fine sandy loam soil to determine metribuzin persistence. The
degradation rate of metribuzin was significantly more rapid when
the soil was incubated at 30C compared to 20C. By autoclaving the
soil, Savage (20) found the degradation of metribuzin had a high
initial rate which decreased after three to four weeks. Edaphic
and environmental conditions that favor microbiological activity

also favor the degradation of metribuzin.
CHEAT

Cheat grass is described by Hitchcock (12) as an annual or a
winter—-annual grass which was introduced into the Unitéd States
from Europe. Hulbert (13) observed that seeds of cheat required
a period of cold temperature for flower initiation to occur.
Steinbauer and Grigsby (23) found that cheat seed has a dormancy
period of four to five weeks immediately after seed maturity. This
dormancy can be broken by subjecting the seed to temperatures of 15C
or less. Duvel (6) studied the viability of buried cheat seeds and

found that they lost their capacity to germinate after 11 months in



the soil. McNeil and Peeper (16) observed that cheat seed at
one-inch depth had 92% emergence, seed at two-inch depth had 74%
emergence and cheat seed at the four-inch depth had 1.0% emergence.
No cheat emerged from the six or eight-inch seed depths. Carter

et al. (5) observed that cheat had a greater tillering capacity

than winter wheat under similar growing conditioms. These research-
ers also found that cheat yields were reduced greatly when grown in
association with winter wheat. However, cheat plants never suffered
so severely from competition with winter wheat as to produce no seed
at all. The potentiality of cheat to take advantage of available
space enables it to persist as a weed pest in winter wheat growing

.sections of the midwest.
CHEAT CONTROL

Carter et al. (5) suggested that thick stands of winter wheat
could possibly keep cheat populations low enough for satisfactory
control. But when soil and climatic conditions cause thin wheat
stands, cheat plants will have the ability to compefe with the '
wheat. Runyan and Peeper (18) observed a decrease in Bromus species

populations, including Bromus secalinus, when a moldboard plow was

used as the primary tillage tool. These researchers also determined
that cheat infestations did not increase with the use of a semi-
dwarf cultivar compared to cheat populations in a standard winter
wheat cultivar.

Fischer and Peeper (7) treated TAM W-101 , TAM 105 and
Newton with 0.42 kg/ha metribuzin in plots overseeded with cheat.
They observed 93%, 91%, 88% and 967 cheat control from applications

made October 11, 1979, November 12, 1979, March 5, 1980 and March
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20, 1980, respectively. At another location these researchers
applied 0.42 kg/ha metribuzin in plots overseeded with cheat and
found 95%, 94%, 100% and 51% cheat control. These applications
were made on December 19, 1979, March 7, 1980, March 21, 1980 and
April 22, 1980, respectively. Gigax (9) observed satisfactory
cheat contrel in winter wheat plots treated with metribuzin at
rates of 0.42, 0.56, 0.70, 0.84 and 1.12 kg/ha. Applications of

0.28 kg/ha did not offer satisfactory cheat control.
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MATERIALS AND METHODS

Field studies were initiated in the fall of 1980 and repeated
the following year near Manhattan, Kansas, at the Ashland Agronomy
Research Farm (locations 1, 2 and 3) and at the South-central
Experment Field near Hutchinson, Kansas. The winter wheat culti-
vars Centurk 78, Newton, TAM W-101, TAM 105 and Vona were planted
at location two on October 6, 1980, and September 29, 1981, in a
Reading silt loam with a pH of 6.3 and organic matter content of
2.6 percent. These same cultivars were seeded at location three
on October 9, 1980, and September 29, 1981, in a Muir silt loam
with a pH of 5.7 and organic matter content of 3.5 percent. The
Hutchinson study was planted on October 4, 1980, and October 1, 1981,
in a Clark Ost silt loam with a pH of 5.9 and organic matter content
of 1.8 percent. Cultivars planted at Hutchinson both years were
'Bennett', Buckskin, Centurk 78, Eagle, 'KS 79H69'('Arkan'), 'KS
79H70', 'KS 75210', 'KS 75216', Larned, Newton, Parker 76, Sage,
Scout 66, TAM W-101, TAM 105, Trison, Triumph 64, and Vona. These
same cultivars were planted at location one on September 28, 1981,
in a Muir silt loam with a pH of 6.2 and organic matter content of
3.3 percent. All of the plots were planted with a disc drill.

In 1980 locations two and three were fertilized with nitrogen
and phosphorus at rates of 67 kg/ha and 56 kg/ha, respectively.
The Hutchinson study was fertilized in 1980 with 36 kg/ha and 45
kg/ha of nitrogen and phosphorus, respectively. All applications
were broadcast with a tractor-mounted fertilizer spreader.

In 1981 locations one, two and three were fertilized with

nitrogen and phosphorus at rates of 67 kg/ha and 56 kg/ha, respect-



12

ively. These applications were knifed in with shanks at 38 cm
spacings on center and the knives were set at a depth of 15 cm.
The plots at Hutchinson were fertilized in 1981 with nitrogen and
phosphorus at rates of 58 kg/ha and 56 kg/ha, respectively. The
fertilizer was broadcast with a tractor-mounted fertilizer spread-
er. The plot areas were fertilized with 33.3 percent ammonium
nitrate and 18-46-0 ammonium phosphate. In both years each plot
area was tilled by conventional methods for seedbed preparation.

In 1980, locations two and three were overseeded with cheat
using a hand-held broadcast seeder. In 1981, locations one, two
and three had cheat planted across the entire plot area using a
disc drill prior to planting of the wheat.

All plots were sprayed with a compressed air, tractor-mounted,
plot sprayer. Three stainless steel flat fan nozzles spaced 51 cm
apart and 46 cm from the ground were operated with a spray pressure
of 1.2 kg/cm?. The herbicide was applied with water at 187 1l/ha.

Each plot consisted of six rows that were spaced 20 cm apart.
All plots were 9.1 m long except at location two where plots plant-
7 ed in 1981 were 15.2 m long.

The study at locations two and three consisted of a two-way
factorial structure consisting of five cultivars treated with 10
herbicide treatments. The experiments were conducted in a split
plot design with three replications. The cultivars were assigned
at random to the whole plots, and the herbicide treatments were

randomly assigned to subplots within the whole plots.
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The experiments at Hutchinson and location one consisted
of a two-way factorial structure of 18 cultivars treated with
three herbicide treatments. The experiments were conducted in a
split plot design with three replications. The cultivars were
assigned at random to the whole plots, and the herbicide treatments
were randomly assigned to subplots within the whole plots. All
locations were analyzed using Duncan's Multiple Range Test at a
probability level of 0.05; means with the same letter are not
significantly different.

Metribuzin application rates and dates for locations two and
three in 1980 and 1981 are listed in Table 1. Rates of application
of metribuzin and dates for location one for 1981 are listed in
Table 2, and the Hutchinson application rates and dates for 1980
and 1981 are listed in Table 3.

Locations two and three were harvested on June 24, 1981, with
a modified Massey-Ferguson 35 plot combine. The Hutchinson study
was harvested with the same machine on June 18, 1981. 1In 1982
locations one, two and three were harvested on July 9, July 7 and
July 8, respectively, with a modified Model E Gleaner plot combine.
The Hutchinson study was harvested with a Hege 125B small plot
combine on July 3, 1982. |

Data collected at all locations in both years included plant
height measurements taken at the dough stage, grain weight, test
weight, percent moisture and percent protein. The weight per 1000
kernels was determined at Hutchinson in 1981 instead of the test
weight. Near infrared analysis both years determined percent protein

content of the grain for all plots at each location. Plots at loca-



14

tions two and three were visually rated for cheat control.
Ratings for 1981 were made on June 8th. Cheat control ratings
for 1982 were made on June 3rd. Cheat ratings were made using
a scale of 0 to 10: O was equivalent to no control and 10 was
equivalent to complete control.

In 1982 a considerable amount of cheat was in the harvested
plot samples. The samples were weighed and the cheat was separated
from the wheat with a forced air seed cleaner. The wheat sample
with the cheat removed was weighed and the cheat weight of each
plot was computed for locations one, two and three.

The frequent spring rainfalls in 1982 caused severe lodging at
locations one and three. Lodging ratings were made for location one
on July 1, 1982. Severe lodging throughout the plot area at location
three made individual plots indistinguishable. Consequently, no
lodging ratings were made. Ratings were made using a scale of zero
percent equivalent to no lodging and 100 percent equivalent to
complete lodging. Due to the severity of lodging, no cheat control
ratings were made at locations one and three. Rainfall data and

soil test information for both years are in Appendix Tables 48-53.
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Table 1. Metribuzin application rates and dates for locations

two and three.

Rate (kg/ha) Date
0.28 November 18, 1980
0.28 December 23, 1980
0.42 November 18, 1980
0.42 December 23, 1980
0.28 November 17, 1981
0.28 December 21, 1981
0.42 November 17, 1981
0.42 December 21, 1981
0.42 March 1, 1981
0.42 March 20, 1981
0.56 March 1, 1981
0.56 March 20, 1981
0.42 March 11, 1982
0.42 March 31, 1982
0.56 March 11, 1982
0.56 March 31, 1982
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Table 2. Metribuzin application rates and dates for location one.

Rate (kg/ha) ‘Date
0.42 November 17, 1981
0.56 March 11, 1982

Table 3. Metribuzin application rates and dates for Hutchinson,

Kansas.
Rate (kg/ha) Date
0.42 November 22, 1980
0.42 : November 16, 1981
- 0.56 March 13, 1981

0.56 March 26, 1982
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Wheat Tolerance and Cheat Control 1980-1981
Results and Discussion

In 1980 adequate populations of winter wheat were established
at locations two and three and near Hutchinson, Kansas. These
locations received ample rainfall that provided good early crop
growth. Rainfall received following the first fall applicatiomn of
metribuzin was 6.4 cm within 20 days, 0.7 cm of rainfall within
four days of the second fall application, 0.9 cm of rainfall with-
in four days of the first spring application and 1.6 cm of rainfall
was received within eight days of the second spring application.
.The Hutchinson study received 3.5 cm of rainfall within 17 days of
the fall treatment and 2.4 cm of rainfall within 12 days after the
spring treatment. All locations received minimal precipitation
through April causing droughty growing conditions.

Typical drought-stressed wheat plant injury symptoms of dark
blue-green appearance and erect rolled leaves were present through-
out each cultivar at all locations.

A minimal infestation of wheat (soil-borne) mosaic virus was
present in isolated areas of locations two and three. Plants
growing in the lower, wetter areas'of the plots had typical
prominent-yellow mosaic patterns in their leaves and were moderately
stunted due to the virus. A synergistic effect was present in those
plots treated with metribuzin.

At all locations metribuzin injury was easily identified
within one month following application. Those plots treated with
0.42 kg/ha in the fall at locations two and three had light to

moderate leaf chlorosis. This application resulted in more
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chlorosis and was separable from the 0.28 kg/ha application re-
gardless of date of application. Leaf chlorosis was alsoc prev-
alent after the spring metribuzin applications at locations two,
three and Hutchinson. However, differences between metribuzin
rates applied on the same date in the spring were not visually
detectable.

At locations two and three, Vona had the most severe leaf
chlorosis from metribuzin applica;ions. Centurk 78 and Newton
had moderate leaf chlorosis; TAM W-10l1 and TAM 105 had the least
amount of leaf chlorosis on those plots treated with metribuzin.

At Hutchinson; Vona had the most severe injury symptoms from
the metribuzin treatments. Triumph 64 had less severe leaf A
chlorosis than Vona and the remaining 16 cultivars had even less
leaf chlorosis from the metribuzin treatments. Of the 18 cultivars
TAM W-101 and TAM 105 had the least visible leaf chlorosis in the
treated plots.

Leaf chlorosis which was evident in all cultivars from both
fall and spring treatments of metribuzin diminished when the wheat
plants were in the "shooting" or jointing stage.

Vona treated with metribuzin had wvisible stand reductions at
each location.

At location two metribuzin did not significantly affect yield,
percent moisture, test weight or plant height (Table 4). There
were significant differences in cheat control ratings among metri-
buzin treatment means. The early fall application of 0.42 kg/ha
controlled cheat to a greater extent than any of the other fall

treatments. No significant differences in cheat control occurred
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among the spring treatments. Among the spring metribuzin treat-
ments only the later spring application of 0.42 kg/ha provided
significantly less cheat control from that which the first fall
application of 0.42 kg/ha provided.

At location three, yvield average over all cultivars was signif-
icantly different between the second fall application of 0.42 kg/ha
and the second spring application of 0.56 kg/ha (Table 5). All other
yields were not significantly higher than all other treatments
except for the first spring application of 0.56 kg/ha. Multiple
comparisons of treatment means.for the remaining cheat control
ratings, percent moisture, test weight and plant height measure-
ments. are in Table 5.

Interaction effects between the various treatments and five
cultivars on yield, percent moisture, test weight, plant height,
percent protein and cheat control ratings at botﬁ locations are in
the appendix.

Yield, percent moisture, test weight and cheat control ratings
averaged over the ten treatments for each cultivar at locations two
and three are also in the appendix.

Fall-applied metribuzin at 0.42 kg/ha reduced yields of
both Vona and Centurk 78 wheat at Hutchinson in 1981 (Table 6).
Metribuzin applied in the spring at 0.56 kg/ha decreased the yield
in both Parker 76 and TAM 105. The cultivar KS 79H69 had signifi-
cant reductions in yield from both the fall and spring treatment
compared to the yield of the no treatment plot. In all other
cultivafs tested no significant yield reductions occurred as the

result of a metribuzin treatment.
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Metribuzin significantly reduced the plant height of five
of the 18 cultivars tested (Table 6). The cultivars KS 79H69
and KS 79H70 were affected only by the 0.56 kg/ha treatment
applied in the spring. Scout 66, TAM 105 and Parker 76 had
significant plant he-ight' reductions from both the fall and spring
treatments.

Few differences occurred between treatments in percent
moisture, weight per 1000 seeds and percent protein in the
cultivars tested at Hutchinson (Table 6).

Treatment mean effects analyzed over the 18 cultivars and
cultivar mean effects analyzed over all of the treatments at
Hutchinson, Kansas on yield, percent moisture, weight per 1000

seeds and plant height are in the appendix.
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(continued)

Table 6. Metribuzin treatment mean effects in cultivars at
Hutchinson, Kansas on yield, percent moisture, weight
per 1000 seeds, percent protein and plant height for
1980-1981.2
pA Wt/1000 Plant
Treatment Yield Mois- seeds % Height
Cultivar (kg a.i./ha) (kg/ha) ture - (gm) Protein (cm)
TAM W-101 No Treatment 2358.2 a 12.1 a 40.1 11.3 a 71.3 a
.42 Fall 2238.8 a 12.0 a 41.1 11.7a 71.0 a
.56 Spring 2064.8 a2 12.1 a 41.0 11.6 2 70.6 a
Scout 66 No Treatment 2010.4 a 12.0 a 35.4 11.1 a 91.7 a
.42 Fall 1488.8 a 12.1 a 35.3 10.9 a 89.0b
.56 Spring 1630.1 a 11.9 a 35.3 11.0 2 87.7 b
Larned No Treatment 2292.9 a 12.2 a 40.4 10.2 b 86.0 a
.42 Fall 2151.7 a 12.1 a 40.4 11,0 a 84.7 a
.56 Spring 2075.6 a 12.2 a 39.9 10.8 ab 85.7 a
Bennett No Treatment 1999.7 a 1l1.7 a 33.4 11.4 a 77.3 a
.42 Fall 1858.2 a 11.8 a 33.3 11.6 a 77.7 a
.56 Spring 1923.6 a 11.8 a 33.7 11.5 a 76.3 a
Trison No Treatment 2108.1 a 12.0 a 38.7 11.8 a 86.7 a
.42 Fall 1912.8 a 11.9b 39.9 12.1 a 85.3 a
.56 Spring 1858.2 a 11.8b 38.8 11.5 a2 84.7 a
Newton No Treatment 2673.5 a 12.1 a 36.7 10.2 a 77.0 a
.42 Fall 2217.0 a 11.9 a 37.3 10.9 a 75.0 a
.56 Spring 2521.3 a 11.9 a 34.2 10.7 a 76.7 a
Vona No Treatment 2923.4 a 12.1 a 32.0 10.6 a 70.0 a
.42 Fall 1706.0 b 11.9 a 30.6 11.8 2 67.0 a
.56 Spring 2108.1 . ab 11.9 a 31.1 11.6 a 70.3 a
KS 75216 ©No Treatment 2912.4 a 12.3 a 35.0 9.9b 76.3 a
.42 Fall 2760.2 a 12.2 a 40.1 10.1 ab 76.0 a
.56 Spring 2716.8 a 12.2 a 35.9 10.3a 76.3 a
K5 79H70 No Treatment 2706.0 a 11.6 a 33.1 11.4 b 76.0 a
.42 Fall 2217.0 a 11.7 a 35.3 11.6 ab 72.3 ab
.56 Spring 2206.0 a 11.6 a 34.0 11.9 a 70.3 b
Eagle No Treatment 1771.1 a 11.9 a 38.2 11.7 a 85.0 a
.42 Fall 1869.2 a 11.8 a 38.5 11.8 a2 84.3 a
.56 Spring 1749.8 a 11.8 a 35.3 11.9 a 81.7 a
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_ A Wt/1000 Plant
Treatment Yield Mois~ seeds A Height

Cultivar (kg a.i./ha) (kg/ha) ture (gm) Protein (cm)
TAM 105 No Treatment 2684.3 a 11.8 a 39.0a 9.6b B0.0 a
.42 Fall 2466.9 » 11.8 a 37.9a 10.4 a 76.6 ¢
.56 Spring 2325.7 » 11.8a 38.4a 10.1 ab 78.0 b
Parker 76 No Treatment 2521.0 a 12.4 a 34.8a 11.0 b 85.6 a
.42 Fall 2314.9 b 12,3 a 32.4a 11.9 ab 82.0 b
.56 Spring 2130.1 b 12.4a 34.3a 12.3a 82.0b
Sage No Treatment 2032.2 a 11.9 a 33.7a 1l1.5b 86.6 a
42 Fall 2075.6 a 12.0a 36.4 a 11.5b 86.6 a
.56 Spring 1869.2 a 12.0a 34.8a 12.2a B84.6 a
KS 75210 No Treatment 2380.0 a 12.0a 38.8 a 11.1 a 74.3 a
.42 Fall 2217.0 a 12.0a 37.1 ab ll.2 a 74.0 a
.56 Spring 2379.8 a 11.8b 35.4b 1ll.1 a 75.6 a
KS 79H69 No Treatment 2803.7 a 11.6 a 33.1a 11.0b 75.0 a
.42 Fall 2445.1 b 11.6 a 33.9a 11.7a 74.3 a
.56 Spring 2456.1 b» 11.5a 32.7a 1l1.6 ab 72.6 b
Centurk 78 No Treatment 2771.1 a 12,1 a 33.9a 10.3 a 82.3 a
.42 Fall 2466.9 b 11.9a 37.0a 10.6a 80.3a
.56 Spring 2510.Z ab 11.9 a 33.5a 10.7a 80.6a
Triumph 64 No Treatment 2140.7 a 12.1 a 36.6a 11.8a 88.6 a
.42 Fall 1739.0 & 12.1 a 35.7a 12.0a 86.3 a
.56 Spring 2075.8 a 12.1 a 36.1a 12.3a B84.0 a
Buckskin No Treatment 2129.9 a 11.9 a 33.4 a 10.7 a 89.0 a
.42 Fall 2423.4 a 11.9 a 33.4a 10.7 a 89.0 a
«56 Spring 2303.9 a 11.9a 35.1 a 10.4a 89.0 a

8Means with the same letter are not significantly different
using Duncan's Multiple Range Test at the 0.05 probability

level.
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Wheat Tolerance and Cheat Control 1981-1982
Results and Discussion

In 1981 satisfactory stands of winter wheat were established
at locations one, two, three and near Hutchinson, Kansas. Precipi-
tation following planting was sufficient for good crop growth at
all locations. Locations one, two and three received 1.9 cm of
rainfall within 14 days of the first fall application, 0.8 cm of
moisture within 14 days of the second fall application, 5.1 cm of
rainfall within eight days of the first spring application and 0.8
em rainfall within eight days of the second spring application.

The Hutchinson study received 2.1 cm of rainfall within 14 days of
the fall application and 0.8 cm rainfall within four days of the
spring application.

Prolonged snow cover and sub-freezing temperatures caused
winter injury to all cultivars at location one. Metribuzin applied
in the fall appeared to interact synergistically with adverse
climatic factors in terms of wheat injury.

An infestation of wheat (soil-borne) mosaic virus was present
at location three on all cultivars bu£ Newton. Né synergism with
metribuzin treatments was evident.

At location one severe infestations of leaf rust (Puccinia
recondita Rob. ex Desm. f. sp. tritici) and powdery mildew

(Erysiphe graminis Dc. f. sp. tritici E. Marchal) were present

throughout the plot area. No synergistic effect was seen in plots

treated with metribuzin.
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Locations one and three suffered severe lodging following a
storm on June 7, 1982, which had 1.5 cm of rainfall and wind gusts
in excess of 100 kilometers per hour. Due to continued rainfall
both locations remained lodged through harvest.

Crop injury from metribuzin applications was evident at
all locations within one month of the application. Metribuzin
rate differences were distinguishable by the amount of leaf
chlorosis present. These symptoms appeared on those leaves spray-
ed and were not transferred through the plant. Levels of severity
among cultivars followed the same order as in the 1980-1981 grow-
ing season.

Reductions in crop stand were seen at Hutchinson and location
one. Both the fall and spring metribuzin applications caused
visible stand reductions in Vona and Triumph 64. |

At location three the treatment means analyzed over all of
the cultivars had 0.42 kg/ha metribuzin first fall application
yielding significantly higher than all other treatments. The no
treatment plots, 0.28 kg/ha fall second date and both rates
applied on the second spring date had significantly lowered yields
than the first spriﬁg application of 0.56 kg/ha metribuzin. All
other treatment yields were statistically equivalent (Table 7).
Included in this table are percent moisture, test weight, plant
height, percent protein and cheat weight.

Metribuzin treatment mean effects analyzed for each cultivar

at location three are in the appendix.
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At location two the first fall application of 0.42 kg/ha
yielded higher than all other treatments (Table 8). Both rates
of metribuzin applied in the spring on the first date and 0.28
kg/ha applied in the fall on the first date increased yields to
a greater extent than the remaining six treatments.

Treatment mean cheat control ratings analyzed over the five
cultivars at location two ranked 0.42 kg/ha applied in the fall
on the first date and 0.56 kg/ha applied in the spring on the
first date significantly higher than all other treatments. The
remaining cheat control gatings were below acceptable levels of
cheat control.

The mean cheat weight measurements correlated inversely with
the cheat control ratings (Table 8). This table also includes
the percent moisture, test weight, plant height and percent protein
measurements analyzed over all of the cultivars at location two.

Analysis of metribuzin treatment mean effects for each
cultivar at location one had the fall application of 0.42 kg/ha
yielding significantly higher than the no treatment in the cultivars
Newton, Parker 76, TAM 105, and Triumph 64 (Table 9). The spring
treatment of 0.56 kg/ha had a significantly higher yield than the
no treatment in Bennett and Sage. The fall treatment in KS 75210
had a significantly higher yield than the spring treatment, but
neither treatment differed statistically from the no tre;tment.
All other cultivars tested at location one had no significant

yield differences between treatments.
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Percent lodging ratings at location one showed significantly
less lodging from the 0.42 kg/ha fall treatment compared to the
no treatment in KS 79H69, Larned, TAM W-101 and Sage. There was
significantly less lodging after the 0.56 kg/ha spring treatment
compared to the no treatment in Eagle, Parker 76 and Triumph 64.
All other cultivars at location one had no significant differences
in percent lodging ratings between treatments.

At location one the fall plot treated with 0.42 kg/ha had
significantly less cheat weight than the untreated plot in
KS 79H69, Sage, and Triumph 64. The spring plot treated with 0.56
kg/ha had significantly less cheat weight thgn the untreated plot
in Parker 76, Sage and Triumph 64. In the cultivar KS 79H70 the
plot that received no treatment and the spring plot had signif-
icantly less cheat weight than did the fall treated plot. All
other cultivars at location one had no significant differences
between treated and untreated plots in cheat weight measurements
(Table 9).

Table nine also 'includes the treatment means for percent
moisture, test weight and percent protein for each cultivar at
location one.

Analysis of metribuzin treatment mean effects for each
cultivar at Hutchinson gave no significant differences in yields
between treatments in any of the 18 cultivars tested (Table 10).

Plant height measurements at Hutchinson gave few differences

between treatments in each cultivar. The spring application on
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Buckskin significantly reduced the plant height compared to
the fall treatment. However, neither treatment differed
statistically from the no t;eatment. A significant plant height
reduction from the spring treatment compared to that of the fall
treatment occcured in KS 75210. KS 75216 had a significantly
lower plant height from the spring treatment compared to the fall
application and no treatment. In Parker 76 the fall application
and no treatment showed a significant reduction in plant height
compared to that of the spring treatment.

There were few differences in percent moisture, teét weight
and percent protein between treatments in all cultivars at

Hutchinson (Table 10).
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Plant
Height
(cm)

Protein

Test
Weight
(kg/hl)
72.5 a

Z
Moisture

Yield
(kg/ha)
3379.7 a

Treatment
(kg a.i./ha)

No Treatment

Cultivar
KS 75216

Table 10 (continued).

o © O
~ M~
a @

- - -l o]

a
a

10.3 a
10.
10.

10.7 a
10.
3205.8 a

3205.8 a

.42 Fall

87.7 a
87.3 a
86.7 a
101.0 a
100.3 a
100.7 a
86.
89.
87.7 a

11.8 b
11.9 ab
12.2 a
10.5 ab
10.8 a
10.4 b

11.6 a

73.1 a

10.5 a
11.0 a
11.0 a

3944 .8

3705.7 a
3749.2 a
3173.2

3042.8 a
2912.4 a
3912.2 a
3988.3 a
3868.8 a

.56 Spring
.42 Fall
.56 Spring
.42 Fall
.56 Spring
.56 Spring

No Treatment
42 Fall

No Treatmwent
No Treatment

KS 79H70

Eagle
TAM 105

L 0
@™

* L
[« -
[ =3}

12
11.7 a

1103 a 76-8 a
3564.5 a 11.1 a 76.8 a

3586.2 a

No Treatment
.42 Fall

Parker 76

101.7 a
108.7 a
106.7 a
108.3 a

11.9 a
11.7 a

7602 a
'76.1 a

11.0 a
11.0 a
11.0 a
10.9 a

3477.5 a
3412.3 a
3010.2 a
3325.4 a

No Treatment

.96 Spring
.42 Fall
.56 Spring

Sage

36

T Y -]
o~ ™~

oM
0

10.5 a
10.6 a
10.6 a

74.8 a
75.8 a

11.0 a

11.0 a
11.0 a

3260.2  a
3325.4 a
3260,2 a

No Treatment

.42 Fall
.56 Spring

KS 75210

(continued)
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SUMMARY

Applications of metribuzin caused mild chlorosis in all
cultivars at each location. Significant reductions in yield
due to metribuzin applications occurred only in 1980-1981 in
the cultivars Vona and Centurk 78 from the fall treatments,
Parker 76 and TAM 105 from the spring treatment and 'KS 79H69'
('Arkan') from both fall and spring treatments. In 1981-1982
no significant reductions in yield occurred from a metribuzin
treatment at Hutchinson, Kansas.

The most effective metribuzin treatments for the control
of cheat were 0.42 kg/ha applied on the first fall date and
0.56 kg/ha applied on the first spring date of application. 1In
a heavy cheat population, 0.28 kg/ha of metribuzin applied on
either fall date was not adequate to control cheat. HNeither
of the late fall applications provided satisfactory cheat
control in a heavy cheat population. Regardless of metribuzin
rate applied in late spring to a heavy cheat population, cheat

control was inadequate.



10.

11.

12.

13.

14,

39

LIST OF REFERENCES

Alley, H. P. and N. E. Humburg. 1978. Post-emergence control
of downy brome in established winter wheat. Western Soc. Weed
Sci. Res. Progress Rept. pp. 175-176.

Anderson, R. N. 1976. Differential soybean variety tolerance
to herbicides. Proc. lst World Soybean Research Conf. pp.
444-452,

Bailey, G. W. and J. L. White. 1970. Factors influencing the
adsorption and movement of pesticides in soil. Residue Rev.
32:29-92.

Brecke, B. J. 1980. Response of soybeans to metribuzin time
of application. Weed Sci. Soc. of America Abstracts. No. 23.

Carter, H. W., H. W. Norton, and G. H. Dungan. 1957. Wheat
and cheat. Agronomy Journal 49:261-267.

Duvel, J. W. 1905. The vitality of buried seeds. U. S.
Department of Agriculture, Bureau of Plant Industry Bull.
83:1-22.

Fischer, M. L. and T. F. Peeper. 1979. Fall vs. spring metri-
buzin applications for cheat (Bromus secalinus L.) control in
winter wheat. Proc. North Cent. Weed Control Conf. 35:27-28.

Ghadiri, H., G. A. Wicks, C. R. Fenster, and 0. C. Burnside.
1981. Control of weeds in winter wheat and untilled stubble
with herbicides. Weed Sci. 29:65-70.

Gigax, D. R. 1979. Winter wheat weed control with metribuzin.
Proc. North Cent. Weed Control Conf. 34:36.

Graf, G. T. and A. G. Ogg, Jr. 1976. Differential response of
potato cultivars to metribuzin. Weed Sci. 24:137-139.

Hargroder, T. G. and R. L. Rogers. 1974. Behavior and fate of
metribuzin in soybean and hemp sesbania. Weed Sci. 22:238-245.

Hitchcock, A. S. 1950. - Manual of the grasses of the United
States. U. S. Department of Agriculture Miscellaneous Publica-
tion. 200:1-1051. (Second Edition, Revised by Agnes Chase).

Hulbert, L. C. 1955. Ecological studies of Bromus tectorum
and other annual bromegrasses. Ecol. Mono. 25:181-213.

Ladlie, J. S., W. F. Meggitt, and D. Penner. 1976. Effect
of soil pH on microbial degradation, adsorption, and mobility
of metribuzin. Weed Sci. 24:477-481.



15.

lé6.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

40

Ladlie, J. S., W. F. Meggitt, and D. Penner. 1976. Role of
pH on metribuzin dissipation in field soils. Weed Sci.
24:508-511.

McNeil, W. K. and T. F. Peeper. 1977. Effect of planting
depth on emergence on early growth of cheat and two wild oat
species. Proc. Southern Weed Sci. Soc. 30:361.

Runyan, T. J., W. K. McNeil and T. F. Peeper. 1982. Differ-
ential tolerance of wheat (Triticum aestivum) cultivars to
metribuzin. Weed Sci. 30:94-97.

Runyan, T. J. and T. F. Peeper. 1978. Cultural control of
Bromus species in winter wheat. Proc. Southern Weed Sci. Soc.
31:68.

Runyan, T. J. and T. F. Peeper. 1979. Variables affecting
efficacy and phytotoxicity of metribuzin to winter wheat.
Proc. Southern Weed Sci. Soc. 34:40.

Savage, K. E. 1977. Metribuzin persistence in soil. Weed
Seci. 25:55-59.

Smith, A. E. and R. E. Wilkinson. 1974. Differential absorp-
tion, translocation, and metabolism of metribuzin by soybean
cultivars. Physiologia Planatarum. 32:253-257.

Stahlman, P. W. 1978. Herbicides applied in growing wheat for
weed control during fallow. NCWCC Res. Rept. 35:68.

Steinbauer, B. P. and B. H. Grigsby. 1957. Field and laboratory
studies on the dormancy and germination of the seeds of chess
(Bromus secalinus) and downy brome (Bromus tectorum). Weeds,
5:1-4.

Stephenson, G. R., J. E. McLeod and S. C. Phatak. 1976.
D@fferential tolerance of tomato cultivars to metribuzin. Weed

Thorton, J. S. and S. A. Schumann. 1972. A gas chromatographic
method for the determination of Sencor and its deaminated diketo
metabolite in soybeans. Chemagro Division of Baychem Corporation,
Report No. 30387. Kansas City, Mo.

Wax, L. M. 1977. Incorporation depth and rainfall on weed
control in soybeans with metribuzin. Agronomy Journal. 69:
107-110.

Wax, L. M., E. W, Stoller, and R. L. Bernard. 1976. Differential
response of soybean cultivars to metribuzin. Agronomy Journal.
68:484-486.

Wicks, G. A. 1978. Use of metribuzin for controlling downy
brome in winter wheat. NCWCC Res. Rept. 35:92-93.



41

*Toxjuo) 93a7dmo) = (O $[013U0) ON = (

:8utriey [oajzuony jeayn

q

*T2a2T £3¥TFqeqoxd G0*Q 9Y3 38 33T,

98uey STdTITNK s,uedung Sursn JUL2193JTP ATIUEOTITuB TS J0U BIP 193327 awes 2YJ YITM SUBIR
: B

0°69

S oL

B

P 0°0 B 9y e e 11 L %1€T Juswiea1]l ON
e 0°6 e ¢yl ® 9°£9 LA 7] nw.o.wﬂ 1°€6¢z  @3ep pug Buradg 9¢*
°q 97/ ® g'GT B 9°GC e 6°EL q L°0T €°SH6T @3ep pug Sutids gh*
qe c°6 ® 9°CT B 9°29 ® 7°GL qQ £°0T 6°TSTz  @3ep 1sT Sujadg 9¢*
qe €°6 e §°9T LA 19 B ¢y, qe g 0T 2°90L1  @3ep 3sy Supadg zy*
P 0°0 e 1°61 e £°09 ® g%y, qe 01T 6°6212 juswleai], ON
qe 7°6 ' 1°91 ® 096 ® %°6¢/ qe Q°TT 1°9561 ?3ep puz IT1®d Z%°
2 %°9 ' 1°GT ® 9°6G ® Z°GL  qe 6°0T 0°9022 23ep pug TT®d 82°
® 8'6 ® 197 ® 9°9¢ ® 2°6.  qe g°QT 0°LTLT °31ep IST TT®4 Z%°
2 €9 ® 9°GT ® 9°8¢ B 6°€L Qe 6°0T %°010Z 23ep 3IST TT®d 8Z°
8urley urejoag (wd) (Tu/33) 3INISTOR (eu/3y) (Bqy/-1*e 37)
Yaeayy % 3y8rag ysToM % PIoTX Juswyeai],
JueTd 189],

juadaad ‘pTaTL U0 OM) UOTIEDOT I UOIMON UF S3093J° UEBSUW JUSWIEBSI] UTZNJTIIDW

e L861-086T 103
8utjea yoajuod 3ways pue ufaload jusdiaad €jydyey jueyd “Iy3rom 1S3 ‘Lanistom

"1T 21981



42

*Toijuon ajeTdmo)y = QT $T1ox13uv0) O = Q0 :Suriey Torjuo) ummzun

*TeaaT A1TTTqeqoad ¢Q°Q @2yl 3Ie 1soy a8uey
aTdTITNW s,uedung Sufsn JUSI9IITP ATIUEOTITUSTS 10U 21p 19139 Smes 3Yl YITM SUBS|R
; ®

P OO e 291 B £°65 BEOL BELOT e [£°010¢2 juswieal] oN
B 0°6 ' 78T B £°6S BEOL ® 0T B L7%9ST a3ep pug 8uradg 9g*
qe 0°8 B T°LT B 0796 u ® /0L e #°0T ' Z°G691 °3ep pug 3urads zy°
® 8°8 B 2°91 ® £°6G B9 TL B C°0T B G ZT61 @3ep 1sT 3utads 9¢G°
9= 0°8 B £°9T ® 9°/G BETL ® G0l ® 96661  93ep 35T Bupads gy°
P 0°0 e %L1 g 0°LS BZ°CL B 601 B GeYLl juswiea1] OoN
29 9°¢ e T°LT B 9786 BE'TL B %°01 L A £ Y 93ep pug T1®4 2%°
22°¢ e G L1 ® 9°0G B /0L B G°0T e T1°9%61 93ep pug 114 8T*
B L6 o9ty B 0°9¢ ®L°69 e G°0T B 9°7991 23ep 3181 Tiei z%°
°qe [t°L e T°L1 e 9°8¢ BE TL ® 9701 ' ﬁ.mmma o3ep IS8T TT®d 8C*
pwzﬁumm ura10ig © (wd) (Ty/2%) 2INISTOR (ey/3%) (ey/-1°e 89)
Jeayn * 3y3ten Iy3tam % PI®IX JuSUWIEdAT
juerd 3s9]

e’ 186T-086T 103 8ufriea Toijuod
jesys pue urajoad juediad S3ydyey jueyrd IySTem 31593 Soanistom Juadaad

¢pI21£ uo om3 UOTIEDO0T 1B TOI-M WYL UT SI09JJ9 ueam Jusmieal) UFZnqiilsy °ZI 9I149el



43

*Toiluo) @3197dwo) = QO] 7oijuo) OoN = (Q :8ufiey [oaluo] 33

q

*1oa9T L£3TTIqeqoad ¢Q°Q 2yl 1e 1S9

98uey o7di3TnK s,usdung Sursn JusISFITP ATIUEOFITuSTsS Jou JIB A5IIST SWES IYI YITM SUBSK
: B

q0°0 q 1% ¥ £°%9 oqe 9°CL ® 9°01 Qe 1°95%7 jusmlea1] ON
B L7L B G°GT B £°09 2q £°1L e L°0T q €°09L1 23ep puz 3uradg g9g*
e 9/ qe 9] e 0°T9 oqe 0°€L e 80T qe  6°0%17 s3ep puz Buyadg gy°
e g qe 9° 4T ® 0°69 oqe €724 ® 9°01 qe  7'8GET @3ep 18T Sutads 9¢°
€ %8 qe 8°%¥T ¥ £°C79 2 6°0L e 9°01 qe T°'GyeT  @3ep 3sT Surads z4-
q90°0 q 9°¢T B £°C9 qe 9°¢/ e /0T qe  1'809Z juawleali] oy
® €9 q 6°€T B 9719 oqe 8°ZL e /°0T qe  6°76T7 @3ep puz 114 %"
B G'g q L°ET B £°6G oqe 8°ZL ® 80T Qe €'T.LZZ 238p puz TTBd 8C°
® €6 q 0" %1 ® 9°¢€9 e 8°%L e 8°01 B §°8ELZ @3ep 3IST TTed Zh"
v (oL qe € %1 ® 9°8¢ qe S"€L e 6°01 qe  G°Z6ZT @3ep 18T T1Bd 8Z°
nmaﬂuum urajoig (wo) (T4/3%) 9In3sTOl (eu/3y) (eyf-1°e 3y)

Jeayp % 1y3tay IY3ToM % PISTX Jusmleal],

querd 3sa]

Juaniad ‘pTar£ uUO oM UOTIEDOT 3B

g [B61-086T 103

Suriea [oajuod 3eayo pue urajoad jusdiad €3ydrey juefd ‘aydyem 1533 ‘2anjistouw
GOT WYL UT S3023J° ueouWl Jjuswieail UFZnqIAIoN €1 919l



44

*Tox3uo) @39T7dwmo) = QT f{foajuo) Oof = Q0 :8uriey [oxluo) umm:un

*1249T £3TT¥qeqoad 00 2Yy3 3IE 389
a8uey oTdT3TnK s,uepdung Sufsn JULIIFITP ATIUEdTITuUSTS JOU 21 19339 2wes Iyl YITMA SUBSy
e

200 qe 1791 q 0°%S e 9°CL qe L°0T 29 %°6691 jusmjealy ON
qe 8°8 ® 9°9T  q® 0°9¢ B 0°€L qe £°0T °q9 T°6T91  @3ep puz 3uyadg 9¢*
qe 1°6 qe 1°91 9 9°¢S B CT'EL qe £°01 2 888yl ajep pug Suradg zh*

B /6 qe 9°¢1 q €°66 B 6°EL qe /°01 °q L°8ELT @3ep 31sT Suradg 9¢*

B 86 qe ¢°GT1 qe €° /¢ | e 9°¢EL q 9°01 2qe 770881 ajep 3IsT Sutadg zy*

20°0 qe ¢°6T qe Q° LS ® 9°CL B O°'TT oqe £°868T juswjead] ON
qe ¢°8 qe [°6T qe g* /6 ' B°CL qe 8°0T qe ¢°7t0c 238p puz 1184 2%

q %L 9 6°%1 B £°09 e 0°¢l qe 8°01 B [GTET 23ep pug TTe®d 8Z°

€ ['6 qe 8°¢T q® 9° L5 e 7°¢EL g 0°11 9B /6661 93®p 35T TI®d Z7°

q 6°9 qe 0°91 98 9°9¢ B E£°CL q8 ['0T 29 7°90L1 °2318p IS8T TI®d 8C°
it upa30ad. (wd) - (Ty/29) - eanisTol - (ey/3y) (eu/ ¥ e 8y)

189D 4 1y8tag Iy3tem o ) PI®TX . Jjusuleaiy,
Juetd 189], ;

o T86T-086T

103 Furjiex [oajuod jeayo pue urajoad jusdiad fjy3tay juerd “jylrem 3sa] ‘einisfou
jusdiad ‘pToTL U0 OM] UOTIEDOT 1B @/ }AN1us) U SI09JJ9 UELW JuUsWIBAI) UTZNQTIIL ‘4] °Tqe]



45

*Toajuc) =39fdmo) = QO

f1ox3u0) ON = (

:8uraiey joijuc) ImOY)

q

*TeaeT A3TTTqeqoid ¢Q°Q =y3 3Ie 3sal °3uey
91dTITnK s,uedung Fugsn JuUBAIIFIFP ATIUEBDFITUSTS Jou SaB 193319 SWES Yl YITM sSueay]

e

€z

200 e 64T 9° €S q 0°1T ¥ %8T¢e jusmiEall ON
® G B Z2°GT 0°€S Qe 1%, ® 6°0T £°£60z @°3ep pug Sutads 9¢°
oqe gy e 1°GT 9°9¢ Qe 6°€L € 8°0T 9*/L61 @3ep pug Jurads gzy*
LAVAL: ® €£°GT €28 Qe ¢°gL ' O°TI 7°698T @3ep 3sT Buradg 9g*
oqe T°¢ B GGl 9°€¢ qe 9°¢L ® 6°0T 6°€0€z o3ep 3IsT Surads gy°
200 B 6y €' 1S q8 z'¢L B 6°0T ¥ 666T Jusmleal], ON
qE €£°¢ B 1°6T 9°0% Qe 6°€L B 6°0T 9°666T 93P Puz TT®d T%*
2qe ¢y B €£°CT 9°0¢ qQe 6°¢L ® 0°TT 7°088T  @3®p puz TIed 8Z°
® Z°8 % 9°GT €796 Qe 9°¢L ® 6°01 %°9E€€C  23ep IST T84 TY*
29 1°2 e 1°6T 0° %S B 8%, B §0L €°ZIy¥z  °3®p 3IST TT®4 8T°
nwnﬁ“mm ura301d (m2) -(Tu/33)  @an3IsToR (ry/3y) (ey/°¥°® 3%)
B9y % Iysray y8tapm % PTSTX JuBWIedL],
Jueld 189}

g T86T~086T 103
Suriea Toijuod jeayd> pue urajoiad jJuasiad ¢jy8yey jueyd €3y8rom 1S3 “sanjisiow

juaoaad ‘pToFL uUO OM] UOTIBDOT IB EBUOA UF SIDIJIJD UBSW JusawWILaI] UFZNQTIISN G °2Tqe]



46

*Toxz3u0) 23°Tdwoy = QT $ToIxjueny oN = (0 :8uyrliey Toxjuon ummaun

*ToA9T LITTTqeqoad 6p*Q 2Yy3d 1e 1s3], 98uevy STdFITNH
8,uedunq Fursn JuaI2IITP ATIUBIFITUIFS jou aIe 193133 UWES Y] YITM SUBS,

e Z°9 qe ¢° /g qe 9°€L ® 6°0T e T1°9012 BUOA
LA qe Z°6S q 0°¢L B [°0T B hUHERT 8. }IN3ul3))
® 0°9 e 1°29 q L°2L B [°0T e ,«.qum S0T WYL
e QL qe G°9¢ 2 6°0L q 60t B 8°L78T TOT-M RVL
¥ 9y q Z°€S e LY. B 60T B 'T°£%0T uoj MmN
Suraed (w2) (Tu/331) 2INn31STOR (e4/39) IBATITND
E):5)1 ) y3teon Iys8toM % PTI®TA
jueTqg I89],

P

*I86T-0861 103
s8upaiex Toxjuod 3jeayd pue Jydfey Juefd “Iydfsm 1s93 .amaumﬂoﬁ juaoaad

‘PISTL U0 OM] UOTIEBDOT JB SIUSWIEDI] TIE ASA0 S3D9JJ2 UTEW IBAFITND °9T Tqel

i



47

*7o13juon) 23197dwo) = QT $70IIU0) O = ( :Buriey [oxluo) eIY) n

*TeaaT £37TTqeqoad ¢0°Q @Yl 1e 3IS9]
98uey opdr3[nK s,ueoung Sursn JulAIIFFP ATIUEDFIFUSTSs Jou Jiv A3 JwEs 9Yl YITM SUESR
B

P 0°0 q Z'61 ® 9°1G ® 7769 266 B 966%T juswled1] ON
qe g'8 B TR e 0°0S ® g.gg 29 0'0T ® g'yIET  @23ep puz Buyads g9g*
JE°s Q2761 € 9°%S ® £°69 oqe Z°0T ® 0'T68T  =3ep pug Suradg gy*
qe 9°g qe [°6T ® 9°1¢ ® 1°g9 266 ® 9'66%1  °3ep IsT Butads 9¢°
qe 9°g qe 8°6T e 0°€S ® g°99 qe ¢ o1 B 1°0€9T  °@3ep 1s7 Burads zy-
P 0'0 qe G*61 B €'26 B 9 b9 29 0°0T B grl6CT jusmlEal] ON
qe 0°6 qe 9°61 ® €£°1¢ ® 169 29 1°01 ®  G°98GT @3ep puz TTed Z¥%*
2qe 0°g ® €12 ®€°ZS ® 969 998 7°0T e 69181 @3ep puz TTed 82°
® [°6 qe 661 ® 0°CS B /69 B G0T ® 80681 23ep 18T [T1ed Zh"
99 1'9 qe 9°6T B 0°0S B ¢°99 °q 1°0T ® 9 1Z6T °38p 38T IT®4 82°
Sutiey ure3loid (m2) (1u/3y) 2aAN]ISTOR (ey/8Y) (ey/ 1" 2Y)
1 qeeyy % ySToH 1y3rom p PTOTA Jusmyeai]
JueTg IsaL

e 186T-086T

103 Suyiex Toajuod 3Jeayd pue uyajoad jussaad ‘3ydroy Juefd fjydyom 31893 2anjsTom
Juadaad ‘prord uO 291yl UOTIRDOT IB UOIMAN UT S1D9JJ° UBSW JUSWIEIA] UFZNQTAIBH LT S1qel



48

*Toxjuo) @33Tdwo) = Qf $[oIIu0) ON = O :Bupjiey foxjuc) uwmnun

*ToAaT LfaTTTqRqoad Gp*Q °Y3 2IB 1IS9L
a3uey oTdT3TnH s,uedung Zufsn JusiazITP ATIuedjzTuldrs jou aie 1931391 ames Iyl YITM SUBSl,

P 0°0 ® ¥° 07 B £°8G JB9°%9  ® Q0T B 4°9¢8T jusmiwal], oN
qe c°g ' /07 B 0°LS ? 8°%9 B 66 B 0°LTLT @jep puz Suradg 9¢*
2q 0°L ® €07 e 0°6S e 1°69 ' Q0T ® 6°€08T  23®p pug Buradg zy°
qe 9°g B 0°1¢ ® €°LS ® 1°99 & 00T ® 4°4goT  °3ep 3sT Supads 9g°

2679 B 2°12 B 0°8S ' 9°%9 e 0°0T ' £°09LT @3ep 38T 3uiadsg gy’

P00 ® 607 ® 9°/G ‘B 7'%9 e 0°0T B £ %E6T jusmieali] OoN
qe £°'8 ® G'0C ® 9°6S ® 8°99 ® Z'0T e T €61 23ep puz T4 TH*
2q g°/ ® [°0C ® 9°g¢ B 1°69 ® 0°0T ' 0°6981 °3ep puz TT®d §C°

B C'6 ® 807 ® 0°8S ® G°C9 ' 0°0T ® 8°TO6T @3ep 38T TI®d ZT%°
qe 9°g ® 6°0Z B 9°9G e §°%9 ' £°0T B B°T06T e3ep 38T TTed 87°
nwﬁﬁumm. ugajoxg - - (wd). .. Aaaxmxv . @ANISTOW (ey/3%) (ey/ T°® 8Y)

=} -1 1 ) % ystey 3ystem 4 PI®TL Jjuswleaa],

JUBTq 189],

" 186T-086T 10F Buriex Toijuod
Je2yd pue upajoad jusdiad ‘3ydyey ueTd ‘IySyam 3se3 ‘ainjsyou jJusdiad

‘pToT4 uo 231yl UOTIEDOT I TOT-M WYL UT SI093JJ5 Uesw JUSWIPIAY UFZNGFIISH °QT °T9el



49

*Tox3u0) 933Tdmon) = .o.H fTox3u0)

ON = 0

:8ur3ey TOaUO) JEIY)

q

*TeAST £3FTTqeqoad ¢0°(Q Y3 3I® 189
o8uey oTdyaTnW s,ueoung 3ursn jusioyITP ATIUeDOTITudTS Jou 2Ir 1933197 SWES BY) YITA suBdj

P 0°0 q ¢°8T ® 0°6Y 2 /89 e 7°0T qe  8°%907 juswieall oN
qe £°/ qe 0°61 B £ 6Y e L°19 ® 1°0T qe 8°T06T  23ep puz 8uradg 9¢*
29 9°¢ qe 6°8T ® 0°LY B %°L9 ' £°0T Qe 0°9ZLT  °3ep pug 8Supads gzy°

® 0°6 qe 8'g8T ® 0°8Y e1°89 ® 10T qe 7°698T  °3ep 31sT 8uradg 9¢°

®£°8 qe 1°6T ' 0°8Y B L9 B €701 q9 8°7991 a3ep 1sT 3urads zy*

P 0°0 qe ¢°8T B £°TS ® 8°/9 ® T°01 qe  0'%S07 jusmieal] ON

2 8¢ qe ¢°81 ® 9°1¢ e 0°69 B 6°6 B 9°6hZT °3ep puz TTed %°

e G°8 qe 0°6T B 0°LYy ' Z°/9 e £°0T qe  4°8G8T @3ep puz TTed 8Z°

B G'6 qe 0°6T ® 9Ly ® L°89 e 701 qe /48T °3ep 38T Tred z%*
qe g8°L ® %61 B 9°9Yy e 0°L9 ®Z°01 Qe $*09LT @3ep 38T Tled 8T°
J3urITd  uraleaq (u2) (Tu/8%)  =samastoy (ey/3v) (eu/ ¥°® 3y)

jeay) % . STeH aydtapm % PT2TX juswlBaa],
VBT 159],

&' I86T~0861 103 Bupjex
To13u0d> jeayd pue upajord juedzad ‘jydtey juetd ‘aysyem 3s91 ‘sanispow jusozad

‘PToTL uo 921yl WOFIERI0T J® GOT WYL UT SID2JJo uesm JuUsmIeal] ULZNGFIISH " 6T °T9ElL



50

*Toajuo) =23e7dwo) = QT

7013109

ON = 0

:8urley Toazuo) umw:op

*TeaaT L3TTTqeqoad ¢Q°Q 3yl Ie 3Is3]

a3uey oTdri[ni s,updoung 3uTsn JusIdIFTP ATUedTITUdTS jou axe 197139 =WEs oYl YITM suedj,

200 qe €£°0¢ qe £°1¢ poqe 0°L9 B 1°0T qe 9°¢/91 juswieai], o
qe 9°8 LA 4 2 9°9% P2q ‘T°99 e °01 2 £°0ETT 23ep pug Juyadg 9G°
qe €£°8 e %°TZ °2q £°LY po T°59 2 #°01 2 £TO0ETT 23ep puz 3utadg zH*
qe 0°6 q 0°02 2qe €£°0S oqe 1°89 B 2°0T 29 8°88%T a3ep 3sT Buradg 9¢*

q9°L qe 8°0C °qe 0°0S paqe 4.9 B 1°0T 29 6°06ET ajep 38T Butadg zy°

2 0°0 qe 8°07 2]qe £ 6Y P 1°59 B 0°0T 29 g £6Cl jusmleai] ON
@ g'g q 86T ® €°gS ® 9°69 ® Z°0T ® T 4C6T °3ep puz TI8d T%°
qe €°8 qe 9°0Z 2qe £°6Y paqe L7/[9 B 1°01 °9 %1261 alep pug 11®d 8C"
B C°6 qe 9°0¢ 2qe £°0S qe §$°89 e I°0T 2q m.ewaﬁ @1ep 1IsT TIBd Z%°
qe ¢°8 qe 9°0Z °qe £°05 poqe 8°99 B L°0T 29 8 LLIYT 93ep IsT TI®d 8T°
awﬁﬂumm ureleld (md) (Tu/33) 2ANISTOR (ey/8y) (ey/*1°e 8Y)

jeayn % g3ty IydtomM e PI®IX jusamleal],
Juetqg Is3,

*gT86T-086T 103 3uriel
Toijuod jeayd pue urajoad jusdzad ‘ysyey Juerd “3ydtem 31se3 ‘sanisyom Jjuadiad

‘PTeT4 UO 221yl UOTIEDOT IB g/ ¥ANJUS) UT SIV2FJ9 URSW JUSWIEDA] UFZNQTIISH

*0C °19®81L



51

*J0x3u0) @39Tdwo)y = T {T10IjuU0) ON = (0 :8ufaey ToaIU0) ummnun

*TeAaT £3TTTqeqoxd GO'0 @Yl I® 183
o8uey s7dyaTny s,ueoung Sursn jusiayJIP A[IUBDFIFudys Jou aIv 193397 SwWESs Y YITM SUBS|_

2 0°0 ® 0°61 qe ¢ 6y B /°89 2 £°0T oqe 9°T06T JuswWwledl] oN
qe ¢°'8 e 161 q 0°LY ' T°L9 29 %°0T 9 9707e1 a3ep puz Surads 9¢°
qe ¢°9 B 1°81 qe 0°1¢ B 0°0L 2qe 9°01 99 G YELT @jep pug 3utadg zy°

B 0°6 B 9°8T B 9°T¢ ' £°0L ' 8°0T qe  9°980¢ a3ep 38T Suradg 9¢*
qe 0°8 B 6°81 qe ¢£°8% B T°69 2Qqe 9°0T oqe  Z7°088T 93ep 38T Burads zy°

20°0 B £°8T qe 9°8% B 6°89 oqe ¢°0T oqe  Z°698T jusmleai] ON

E 8°8 B 8°8T qe 9°LYy ® 0°0L 2qe 9°01 oqe 8°ZT6T 23ep pPUZ TIBA ZT¥%°
qe ¢°8 ' [°81 qe 9°6¥% B 1°69 2qe 9°01 °qe  §°996T @3ep pug TTed 8¢°

e 0°6 B 6'81 qe 0° 1S ® %°69 2qe 9°01 qe  $°980¢C =°3ep I8T TI®d ¢¥%°

91°9 g £°8T qe 0" 1S ® 6°0L B 8°0T B 8°8€CT 23ep IS8T TTBd 8Z"
nmcﬂumm ufaloag (uo) (T4/2%) .9ANISTOR - (ey/3y), (eq/ e 8Y)

EL:Clify) yA y3tay ysteM o PI®TA JuUSWIBDI],
jueld 3189],

g I861-0861 103
Suriea Toxjuod JIe3YDd pue uUfdjoxd jusoxzad “3ylrsy ueld ‘3ydfam 3so3] “Lanjistom

juaoyad ‘pyTaff uo 991yl UOTIEBOO] IB PBUOA UF S3I93JJ° UBSW JUSWIELI] UTZNQIIISH °IZ °T19el



52

*Toazuo) °39fdmo) = (O {{oxluo) oN = (

:8urley joajuon leey)

q

*T2A3T £3TTTqeqoad ¢0°Q 2yl 3e 383 23uey STdTITNH
s, ugoun(g Sursn JUSAIFITP ATIUedEITud s Jou 3I8 12339 =WES 3IY} YITa SUBA

qe ¢*9 ® 0°8S e 7769 ® 9°01 B 9°9g6T BUOp
qe %°9 9 6°1S q2°L9 qe Z°0T q S°LyyT g8, yInjua)
q0°'9 q 68y qe 6°L9 qe z°0T B 9°668T SOT WVL
® 89 q 8°6% o 1789 q 0°0T qe  €°%e8T TOT-M WVL
qe 4°9 q9 S"6Y q 9°49 qe 1°01 q®  9°%Z9T uo3MeN
nmaﬂumm : - (md) (1Tu/3y) .9INIS8TOY - (eq/3y) ABATITNY
jeayy 3TeH IYBToM % PTTX
. JUBTd 3189],
g [86T-086T 103
s8ufjex Toxjuoo je2yo pue JYy3yey jueld “3jy3yem 1s93 ‘sanjisyom juedaad
‘PToT£L uo S21yl UOFIBDOT B SIUSBWIEII] TTE ISA0 S3093JF9 UTBW IBATITND 2T °19=]



53

Table 23. Cultivar main effects over all treatments at Hutchinson,
Kansas on yield, percent moisture, weight per 1000 seeds
and plant height for 1980-1981.%
Yield % Wt/1000 Plant

Cultivar: (kg/ha) Moisture Seeds (gm) Height (cm)
TAM W=-101 2220.6 bcde 12.09 cde 40.7 a 71.0 1ij
Scout 56 1709.8 f£ 12.02 cdef 35.3 bcde 89.4 a
Larned 2173.4 bede 12.14 be 40.2 a 85.4 be
Bennett 1927.1 def 11.75 1ij 33.5 de 77.1 ef
Trison 1959.7 def 11.92 fgh 39.1 ab 85.5 be
Newton 2470.6 abc 11.95 efg 36.1 abed 76.2 efg
Vona 2245.8 bede 11.99 defg 31.3 e 69.1 j

KS 75216 2796.4 a 12.23 b 37.0 abed 76.2 efg
KS 79H70 2376.3 abed 11.64 jk 34.1 cde 72.9 hi
Eagle 1796.7 ef 11.88 ghi 37.3 abed 83.6 bed
TAM 105 2492.3 ab 11.81 hi 38.4 abc 78.2 e
Parker 76 2322.0 abed 12.42 a 33.9 cde 83.2 cd
Sage 1992.3 cdef 12.02 cdef 35.0 bede 86.0 be
KS 75210 2325.6 abcd 11.94 fgh 37.1 abced 74.6 fgh
KS 79H69 2568.3 ab 11.57 k 33.3 de 74.0 gh
Centurk 78 2582.8 ab 12.00 defg 34.8 bede 81.1d
Triumph 64 1985.1 def 12.10 cd 36.2 abed 86.3 b
Buckskin 2285.7 bed 11.91 fgh 34.0 cde 89.0 a

%Means with the same letter are not significantly different
using Duncan's Multiple Range Test at the 0.05 probability

level.
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Table 24. Treatment main effects over all cultivars at Hutchinson,
Kansas on yield, percent moisture, weight per 1000 seeds
and plant height for 1980-1981.28

Treatment Yield 4 Wt/1000 Plant
(kg a.i./ha) (kg/ha) Moisture seeds (gm) Height (cm)
0.42 Fall 2142.7 b 11.9 b 36.5 a 79.5 b
0.56 Spring 2161.4 b 11.9 a 35.6 b 81.0 a
No Treatment 2401.0 a 12.0 a 35.9 ab 79.2 b

%Means with the same letter are mot significantly differenf using
Duncan's Multiple Range Test at the 0.05 probability level.
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Table 25. Cultivar main effects over all treatments at location one
on yield, percent moisture, test weight, percent lodging
and cheat weight for 1981-1982.2

' : Test Cheat
. Yield . A Weight % Weight
Cultivar (kg/ha) Moisture (kg/hl) - Lodging (kg/ha)

TAM W-101 427.4 ef 10.5 abce 65.1* cde 90.6 ab 186.3 ef

Scout 66 532.5 def  10.2 de 65.2 cde  96.0 a  322.5 ab
Larned 554.2 cdef 10.2 de 64.1 de 92.7 ab 279.5 bedef
Bennett 579.5 cdef 10.2 de 64.2 de 88.3 ab 286.T bede
Trison 626.6 cde 10.5 abe 67.4 abed 80.0 b 200.7 def
Newton 724.4 cd 10.8 a 66.7 abed 92.0 ab 229.4 bedef
Vona 608.5 cde  10.3 bede 66.3 bede 84.3 ab 39L4.2 a

KS 75216 702.7 cd 10.6 ab 64.3 de 94,7 a  286.7 bede
KS 79H70  1017.9 a 10.1 e 68.8 abc  -83.9 ab 215.0 cdef
Eagle 358.6 f 10.2 de 62.7. e 93.4 ab 243.T bedef
TAM 105 720.8 cd 10.3 bede 66.1 bede  86.1 ab  279.5 bedef

Parker 76 749.8 cd 10.6 ab 69.0 ab 89.2 ab 236.5 bedef

Sage 554.2 cdef 10.3 becde 64.8 de 91.5 ab 293.9 bed
KS 75210 967.2 ab 10.8 a 70.0 a 94,0 a 272.L bedef
KS 79H69 1133.8 a 10.2 de 69.1 ab 86.1 ab 222.2 bedef

Centurk 78 713.6 cd 10.5 abe, 67.6 abed 91.6 ab 243.7 bedef
Triumph 64 775.2 be 10.2 de 66.5 abcd 93.5 ab 308.2 abc

Buckskin 630.3 cde 10.4 bed 66.0 bcde 84.2 ab 179.2 f

8Means with the same letter are not significantly different using
Duncan's Multiple Range Test at the 0.05 probability level.
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Table 26. Treatment main effects over all cultivars at location
one on yield, percent moisture, test weight, percent
lodging and cheat weight for 1981-1982.2

Test Cheat

Treatment Yield A Weight % Weight
(kg a.i./ha) (kg/ha) Moisture (kg/hl) Lodging (kg/ha)
.42 Fall 774.0 a 10.4 a 66.7 a 85.3 ¢ 258.0 ab

.56 Spring 675.5 b 10.4 a 66.4 ab 89.5 b 236.5 b

No Treatment 613.4 ¢ 10.5a 66.0b 93.8 a 286.7 a

%Means with the same letter are mot significantly different using
Duncan's Multiple Range Test at the 0.05 probability level.
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Table 39. Cultivar main effects over all treatments at Hutchinson,
Kansas on yield, percent moisture, test weight and plant
height for 1981-1982.2

Test Plant

‘ Yield % Weight ‘Height
Cultivar - - (kg/ha) Moisture - - - (kg/hl) - (cm)
TAM W-101 3492.0 cdef 10.3 fg 73.6 bcede 82.1h

Scout 66 3068.2 gh 10.8 abcde 74.5 abed 106.4 b

Larned 3213.1 fgh 10.7 abcdef 74.7 abed 104.8 be
Bennett 3387.0 defg 10.9 abcd 73.4 cde 93.5 e
Trison 3263.8 defgh 10.6 abcdefg 74.5 abed 100.1 d
Newton 3466.7 def 10.8 abcde 73.9 bede 88.4 £
Vona 7 3843.4 ab 11.1 ab 75.3 abc 84.6 fgh
KS 75216 3263.8 defgh 10.6 abcdefg 71.9 ef 86.8 fg
KS 79H70 3799.9 abc 10.4 efg 72.8 de 87.2 fg
Eagle 3042.8 h 11.0 abce 73.7 bede 100.6 cd
TAM 105 3923.1 a 11.0 abc 75.7 ab 88.0 fg
Parker 76  3542.7 bedef 11.1 ab 76.7 a | 99.7 d
Sage 3249.3 efgh 11.0 abe 74.1 bede 107.8 b
KSs 75210 3281.9 defgh 11.0 abce 75.6 abe 84.5 fgh
KS 79H69 3571.7 bede 10.1 g 70.7 £ 83.5 gh
Centurk 78 3597.1 bed 11.2 a 75.3 abe 101.6 cd
Triumph 64 3028.3 h 10.4 efg 74.3 bed 99.6 d

Buckskin  3213.1 fgh 10.5 cdefg 73.5 cde 113.7 a

8Means with the same letter are not significantly different using
Duncan's Multiple Range Test at the 0.05 probability level.
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Table 40. Treatment main effects over all cultivars at Hutchinson,

Kansas on yield, percent moisture, test weight and plant
height for 1981-1982.2

g Test Plant
Treatment Yield A Weight Height
(kg a.i./ha) (kg/ha) Moisture (kg/hl) (cm)
.42 Fall 3327.8 b 10.7 a 73.7 a 95.4 a
.56 Spring 3400.2 ab 10.7 a 74.3 =a 94.9 a
No Treatment 3479.9 a 10.8 a 74.3 a 95.1 a

8Means with the same letter are mot significantly different using
Duncan's Multiple Range Test at the 0.05 probability level.
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Analysis of variance of the treatment mean effects
in cultivars at Hutchinson, Kansas on yield, percent
moisture, weight per 1000 seeds, percent protein and
plant height for 1980-1981.

Mean Square

we/ Plant

Yield % 1000 % Height
Cultivar Source d.f. (kg/ha) Moisture seeds Protein (cm)
TAM W-101 Trt. 2 65335.5 0.01 1.00 0.13 0.33
TAM W-101 Error 4 19566.1 0.002 0.76 0.03 1.66
Scout 66 Rep. 2 25650.8 0.13 1.36 0.35 15.44
Scout 66 Trt. 2 218338.3 0.01 0.01 0.04 12,44
Scout 66 Error 4 60314.6 0.01 0.5 0.11 0.61
Larned Rep. 2 144922.7 0.01 80.20 0.03 34.77
Larned Trt. 2 36490.1 0.01 0.20 0.50 1.44
Larned Error 4 85835.5 0.004 0.53 0.07 3.94
Bennett Rep. 2 158194.9 0.05 0.24 0.003 3.44
Bennett Trt. 2 15036.3 0.001 0.09 0.03 1.44
Bennett Error 4 22089.5 0.002 0.24 0.25 1.27
Trison Rep. 2 659697.6 0.04 0.49 0.24 24,11
Trison Trt. 2 51794.5 - 0.03 1.21 0.30 3.11
Trison Error 4 27011.6 0.002 0.61 0.17 7.44
Newton Rep. 2 301280.7 0.07 40.64 1.04 1.77
Newton Trt. 2 162054.6 0.02 8.29 0.39 3.44
Newton Error 4 62780.5 0.01 7.18 0.21 2.27
Vona Rep. 2 62752.4 0.10 1.62 0.61 2,11
Vona Trt. 2 1154254.5 0.01 1.43 1.31 10.11
Vona Error 4  217306.4 0.006 1.44 0.35 1€.11
KS 75216 Rep. 2 69999.5 0.06 21.64 0.10 5.44
KS 75216 Trt. 2 31650.0 0.003 21.92 0.10 0.11
KS 75216 Error 4 46904.0 0.01 11.99 0.01 3.61
KS 79H70 Rep. 2 263944.2 0.06 7.30 0.10 S5.44
KS 79H70 Trt. 2 244655.3 0.007 3.78 0.20 24.77
KS 79H70 Error 4 51509.4 0.01 3.22 0.04 3.11
Eagle Rep. 2  145996.3 0.01 15.56 0.59 9.00
Eagle Trt. 2 12175.7 0.001 9.48 0.04 9,33
Eagle Error 4  9870.4 0.01 7.16 0.10 3.83

{(continued)
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Mean Square

we/ Plant

Yield % 1000 % Height
Cultivar Source d.f. (kg/ha) . Moisture seeds Protein (cm)
TAM 105 Rep. 2 141836.9 0.04 60.31 0.14 16.81
TAM 105 Trt. 2 57883.0 0.001 0.90 0.40 8.44
TAM 105 Error 4 19936.5 0.006 5.18 0.09 0.00
Parker 76 Rep. 2 286596.1 0.05 14.10 0.97 5.27
Parker 76 Trt. 2 114723.2 0.01 4.90 1.34 13.44
Parker 76 Error 4 16431.3 0.01 4.24 0.21 2.27
Sage Rep. 2 562228.5 0.05 55.31 0.27 16.33
Sage Trt. 2 35514.6 0.007 5.51 0.46 4 .00
Sage Error 4 11799.1 0.007 7.90 0.07 3.33
KS 75210 Rep. 2 114872.9 0.01 3.42 0.03 0.33
K8 75210 Trt. 2 26536.1 0.02 8.67 0.01 2,33
KS 75210 Error 4 | 26616.6 0.004 0.84 0.14 1.66
KS 79H69 Rep. 2 4373.1 0.09 0.94 0.35 4,33
KS 79H69 Trt. 2 124755.3 0.01 1.09 0.38 4,33
KS 79H69 Error 4 6489.4 0.01 0.42 0.07 0.16
Centurk 78 Rep. 2 211166.9 0.07 64.68 0.17 13.44
Centurk 78 Trt. 2 81208.3  0.02 11.45 0.12 3.44
Centurk 78 Error 4 14672.0 0.01 2.62 0.04 0.77
Triumph 64 Rep. 2 90175.7 0.12 1.66 0.04 2.33
Triumph 64 Trt,. 2 129499.9 0.00 0.65 0.16 16.33
Triumph 64 Error 4 31983.8 0.01 0.92 0.24 4,66
Buckskin  Rep. 2 1887.6 0.20 8.41 0.004 4.33
Buckskin Trt. 2 65335.5 0.001 3.00 0.08 0.00
Buckskin Error 4 52186.8 0.001 3.97 0.12 1.33
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Analysis of variance of the treatment mean effects in cultivars
at location one on yield, percent moisture, test weight, per-
cent protein, percent lodging and cheat weight for 1981-1982.

Mean Square

Chesat

{(continued)

Yield % Test % 4 Weight
Cultivar Source d.f. (kg/ha) Moisture Weight Protein Lodging (kg/ha)
KS 79H70 Rep. 2 62829.5 0.20 0.40 0.52 544.44 2LE6.94
KS 79H70 Trt. 2 116683.4 0.10 0.61 0.31  77.77 13744.43
KS 79H70 Error 4 42988.6 0.01 0.80 0.08 111.11 1k09.68
Centurk 78 Rep. 2 66018.2 0.21 5.41 0.95 100.00 L4581.LT
Centurk 78 Trt. 2 2952.5 0.02 0.44 0.70 0.00 3171.79
Centurk 78 Error 4 12518.6 0.02 1.02 0.14 0.00 2995.58
" Parker 76  Rep. 2 73694.8 0.17 3.62 2.22 105.44 0.00
Parker 76 Trt. 2 28698.4 0.003 0.68 2.69 28.77 6696.00
Parker 76 Error 4 4074.4 0.05 0.12 2.20 3.77 881.05
TAM 105 Rep. 2 34485.3 0.04 1.84 0.65 102.77 2L66.94
TAM 105 Trt. 2 59995.1 0.07 1.40 1.09 469.44 137hh.k43
TAM 105 Error 4 14644 .4 0.01 2.04 1.04 111.11 7224.63
TAM W-101  Rep. 2 472.4 0.12 5.97 3.85 92.33 26901.k9
TAM W-101  Trt. 2 14644 .4 0.05 1.87 0.69 14.33 1879.58
TAM W=-101 Error 4 10747.1 0.01 1.44 0.85 2.66 2760.63
Eagle Rep. 2 60585.6 0.02 20.93 11.02 58.77 L4581.47
Eagle Trt. 2 9566.1 0.08 3.00- 0.56 10.11 4229.05
Eagle Error 4 3188.7 0.05 1.23 1.66 2.11 10925.06
Larned Rep. 2 34367.2 0.04 4.32 1.04 90.77 3171.79
Larned Trt. 2 10983.3 0.21 4.52 0.04 24.11 2678L.02
Larned Error 4 10806.2 0.06 0.85 0.08 2.44 5638.7Th
Sage Rep. 2 52436.6 0.03 4.22 0.91 55.11 L4346.53
Sage Trt. 2 32950.0 0.26 2.90 1.74 119.44 31482.97
Sage Error 4 6200.2. 0.09 0.37 1.40 18.44  3994.11
Trison Rep. 2 134752.8 0.48 9.26 8.13 233.33 5051.37
Trison Trt. 7 32005.2 0.19 2.48 0.29 808.33 11T7.4T
Trison Error 4 11101.4 0.16 1.47 1.34 416.66 _.2055.79
KS 75216 Rep. 2 196401.4 0.11  17.49 0.87 5.44 137h4.43
KS 75216 Trt. 2 8975.6 0.004 0.18 0.01 5.44  1057.26
KS 75216 Error 4 19604.7 0.04 0.59 0.07 2.94 13215.80
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Mean Square

" Cheat

Yield % Test % % Weight
Cultivar Source d.f. (kg/ha) Moisture Weight Protein Lodging (kg/ha)
KS 79H69 Rep. 2 70978.5 0.04 1.65 0.40 86.11 4581.47
KS 79H69 Trt. 2 113849.0 0.004 1.71 0.33 86.11 10925.06
KS 79H69 Error 4 49366.0 0.16 0.41 0.03 11.11 1233.L47
Triumph 64 Rep. 2 142193.2 . 0.003 2.08 0.40 29.77 10690.11
Triumph 64 Trt. 2 79481.7 0.00 4.20 0.01 40.44 26196.65
Triumph 64 Error 4 7026.9 0.05 2.37 0.73 3.94 2232.00
KS 75210  Rep. 2 47122.1 0.06  4.82  0.25 22.33 L4346.53
KS 75210 Trt. 2 29761.3 0.03 0.99 1.65 . 9.33 2232.00
KS 75210 Error .4 6200.2 0.11 0.19 1.41 5.16 6813.48
Buckskin Rep. 2 127903.0 0.005 10.70 0.07 982.11 822.31
Buckskin Trt. 2 3188.7 0.04 2.23 0.03 28.77 117.47
Buckskin Error 4 1417.2 0.12 . 1.74 0.15 10.44 117hL.T3
Bennett Rep. 2 119163.5 0.01 16.12 0.58 108.33 19148.22
Bennett Trt. 2 23147.7 0.02 0.86 0.48 58.33 2232.00
Bennett Error 4 3661.1 0.05 2.74 0.63 16.66 5403.79
Vona Rep. 2 13817.7 0.04 5.14 1.07 358.33 3606L.45
Vona Trt. 2 73694.8 0.004 0.43 0.30 1022.33 u4B0k46.T78
Vona Error 4 43933.4 0.07 0.57 0.14 366.66 12276.01
Scout 66 Rep. 2 6731.7 0.02 6.95 10.88 36.00 T7870.Tk4
Scout 66 Trt. 2 9920.4 0.14 1.75 0.41 36.33 10690.11
Scout 66 Error 4 11337.6 0.10 1.90 0.44 36.33 6813.48
Newton Rep. 2 157428.1 0.20 6.61 1.24 57.33 5051.37
Newton Trt. 2 39091.3 0.01 1.14 0.21 9.33 822.31
Newton Error 4 6849.8 0.05: 1.20 0.50 30.16 2232.00
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Table 47. Analysis of variance of the treatment mean effects in cultivars
at Hutchinson, Kansas on yield, percent moisture, test weight,
percent protein and plant height for 1981-1982.

Mean Square

Plant

Yield % Test % Height
Cultivar Source d.f. (kg/ha) Moisture Weight Protein (cm)
Triumph 64 Rep. 2 197110.0 0.82 0.87 0.26 22.33
Triumph 64 Trt. 2 20667.6 0.00 0.17 0.14 2.33
Triumph 64 Error 4 85859.1 0.01 2.66 0.02 3.66
Parker 76 Rep. 2 232776.4 0.09 4,33 0.42 12.11
Parker 76 Trt. 2 9920.4. 0.04 0.25 0.10 8.77
Parker 76 Error 4 39681.8 0.13 1.20 0.07 0.44
KS 75216 Rep. 2 28816.5 0.02 1.45 0.41 20.11
KS 75216 Trt. 2 30233.7 0.05 0.30 0.02 3.44
KS 75216 Error 4 28107.9 0.04 1.47 0.01 0.44
Larned Rep. 2 66018.2 0.32 1.86 0.32 55.11
Larned Trt. 2 29170.8 0.00 1.35 -~ 0.09 1.44
Larned Error 4 16238.8 0.04 1.55 0.08 2.94
Eagle Rep. 2 71214.7 0.20 1.87 0.004 43.00
Eagle Trt. 2 51019.4 0.01 0.02 0.03 0.33
Eagle Error 4 15943.5 0.03 1.05 0.09 1.33
Newton Rep. 2 157310.0°  0.44 1.58 0.38 94,77
Newton Trt. 2 23738.2 0.005 1.00 0.08 12.44
Newton Error 4 18423.7 0.06 0.60 0.02 9.94
TAM W-101  Rep. 2 99322.6 0.04 5.08 0.003 22,11
TAM W-101 Trt. 2 24564.9 0.04 1.75 0.12 4.11
TAM W-101 Error 4 6849.8 0.06 4.78 0.07 2.61
Buckskin Rep. 2 35902.6 0:30 4.57 1.31 27 .44
Buckskin. Trt. 2 40508.5 0.03 0.85 0.03 16.44
Buckskin Error 4 44760.1 0.04 0.76 0.01 2.94
Vona Rep. 2 577630.3 0.28 0.11 0.27 64.33
Vona Trt. 2 526610.8 . 0.10 0.98 0.02 1.00
Vona Error 4 202247.4 0.07 0.29 0.01 4.83
Trison Rep. 2 29170.8 0.13 4.33 0.03 5.77
Trison Trt. 2 5786.9. 0.004 0.85 0.12 2.11
Trison Error 4 12518.6 = 0.009 0.98 0.08 6.77

(continued)
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Mean Square

Plant

Yield % Test % Height
Cultivar Source d.f. (kg/ha) Moisture Weight Protein (cm)
TAM 105 Rep. 2 151286.9 0.19 1.50 0.88 7.00
TAM 105 Trt. 2 10983.3 0.01 0.88 0.12 7.00
TAM 105 Error 4 24623,9 0.01 0.86 0.01 8.00
Centurk 78 Rep. 2 49247.9 0.34 0.58 0.60 €9.33
Centurk 78 Trt. 2 15234.9 0.04 1.60 0.25 1.33
Centurk 78 Error 4 102747.5 0.03 1.08 0.20 3.66
KS 79H70 Rep. 2 344499,6 0.08 0.04 0.44 17.44
KS 79H70 Trt. 2 48657.4 0.01 1.14 0.14 0.77
KS 79H70 Error 4 27222.2 0.01 0.67 0.01 1.77
KS 75210 Rep. 2 166167.6 0.59 1.36 0.30 40.11
kS 75210 Trt. 2 4251.6 0.001 0.86 0.01 10.11
KS 75210 Error 4 31710.0 0.007 2.98 0.11 0.44
KS 79H69 Rep. 2 360088.9 0.28 7.69 0.98 27.11
KS 79H69 Trt. 2 7912.7 0.01 5.34 0.14 5.77
KS 79H69 Error 4 53086.2 0.05 5.95 0.35 3.11
Bennett Rep. 2 283559.7 0.17 2.06 0.21 12.11
Bennett Trt. 2 24919.2 0.01 0.88 0.09 0.11
Bennett Error 4 38914.1 0.003 1.36 0.10 5.94
Sage Rep. 2 27989.8 0.37 0.33 0.21 30.77
Sage Trt. 2 134200.4 0.003 1.08 0.05 3.44
Sage Error 4 75643.4 0.008 0.29 0.49 11.11
Scout 66 Rep. 2 172308.8 0.30 0.86  0.23  76.77
Scout 66 Trt. 2 161679.8 0.07 2.72 0.28 3.44
Scout 66 Error 4 237677.6 0.03 D.32 0.06 1.44




Table 48.

1980-1981 growing season precipitation records at
locations two and three.
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Day

Oct.

Hov. Dec.

Jan. Feb.

Mar.

Apr, May

June

RN

0~y O n

9
10
11
12

13
14

.09

15 1.14

16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

Total

.88

42
.56

3,43

44
2.06

<24

11

.03

.20

.08

.11 3.05

.53

- 40
.60

l03

.07

.07 1.56

.38

14

«50

1.02

.05

72

.40

.13

.30 1.76

15

.16

.92

1.53 6.71

.10
.15
.04

1.20

.92

.68

I64
2.05

.07

5.85
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Table 49. 1980-1981 growing season precipitation records at
Hutchinson, Kansas.
Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June
1 .21
2 .10
3
4 .56 .28 72
5 .06 .18 .02
6
7 .40 .20
8 1.00 .74
9 .08 2.62
10 .33
11 .02 .07
12 )
13 : .65
14 .02 .05
15 .B6
16 .78 .06 .07 .05
17 .51
18 .10 .13
19 .01 o73
20 .59
21 .01
22 46
23 .07 .24 .01
24
25 .86
26 .05
27 .48 .01
28 .03
29 .27 .02 .42
30 .02 .25 .81
31
Total 1.29 .02 1.61 .03 .21 2,15 1.49 6.46 2.95
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Table 50. 1981-1982 growing season precipitation records at

locations one, two and three.

Day Oct. Nov. Dec. Jan. Feb, Mar. Apr. May June July
1 2.69 .50 .65 2.26
2 .12 .08
B .01 .01 04 .04 .02 .02
4 1.34 .53 .18 .15
5 .11 .27 .26
6 1.15
7 .60
8 .73 .03
9 .31 «32 .60

10

11

12 .25 .35 1.20 1.50

13 11

14 .07 .02 .02 .20 .15 45

15 .86 .90

16 .01 49

17 .49 .18 .76 .06

18 .18

19 62 11

20

21 .01 .62

22 .07 «52 115

23 .45 1.70

24

25 +12 17 .02 .65 .64

26 .03 .02

27 .15

28 5 10 .60

29 .63 1.00

30 .76 .20 06 .01

31 .02

Total 2.33 5.26 0©.71 1.13 1.17 2.24 1.21 5.85 6.59 5.36
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Table 51. 1981-1982 growing season precipitation records at
Hutchinson, Kansas.

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July
1 .07 1.43 .11 .01 .01 .34
2 .52 .18 .39
3 .03 26 .05 .37 .10
4 47 .13 .01 .03 42
5 .01 .20
6 .91 .21
7
8 .82 .01 4l
9 .01 31 «23 .82

10 .03 .02

11 1.68

12 .60 .18 1.43 01

13 .02 .01 <39

14 .02 01 ' .82 .18 .25

i5 .51 .38 1) .52

16 .53 .05 .02 .04 1.15

17 .50 01 .82

18 04 40

19 .03

20

21 .04

22 .02 .18 «15 45

23 .12

24 04 .42

25 .51 .16 .02 01

26 .27

27 .16 .56

29 .02 .19

30 .84 .40 07 02

K3}

Total 3.57 4,52 0.15 0.68 1.18 1.83 0.24 5.43 5.33 3.61




Table 52. 1980-1981 soil test report at locations two, three
and Hutchinson, Kansas.

Organic

Location Soil Texture pH matter %
Two Reading silt loam 6.3 2.6
Three Muir silt loam 5.7 2.4
Hutchinson, Kansas Clark-0st silt loam 5.8 1.7

Table 53. 1981-1982

soil test report at location omne, two,
three and Hutchinson, Kansas.

Organic

Location Soil Texture pH matter %
One Muir silt loam 6.2 3.3
Two Reading silt loam 6.3 2.6
Three Muir silt loam 5.7 3.5
Hutchinson, Kansas Clark-Ost silt loam 6.0 1.9
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Effects of metribuzin [4-amino-6-tert-butyl-3-(methylthio)-

as-triazin-5(4H)one] on 18 winter wheat (Triticumlaestivum L.)

cultivars and cheat (Bromus secalinus L.) control with metribuzin

in five cultivars were studied in 1980-1981 and 1981-1982.

A fall treatment of 0.42 kg/ha and a spring treatment of
0.56 kg/ha were applied to 18 cultivars on a Clark Ost silt
loam soil to determine the susceptibility of the wheat cultivars
to metribuzin in both growing seasons. The 18 cultivars were
also planted on a Muir silt loam in 1981 with cheat seed drilled
across the plots to test for cheat control.

Two rates of metribuzin (0.28 and 0.42 kg/ha), applied on
two dates in the fall and two rates of metribuzin (0.42 and 0.56
kg/ha), applied on two dates in the spring were tested in five
cultivars on a Muir silt loam and a Reading silt loam soil to
determine acceptable rates and dates of metribuzin application
for control of cheat. In the first year cheat seed was broadcast
by hand over the plots and a mediocre cheat population developed.
The second year cheat seed was drilled across the plots and a
heavy cheat population deﬁeloped.

In the 18 cultivars significant reductions in_yield .occurred
only in 1980-1981 in the cultivars; 'Vona' and 'Centurk 78' from
the fall treatment, 'Parker 76' and 'TAM 105' from the spring
treatment and 'KS 79H69' ('Arkan'), from both fall and spring
treatments. In 1981-1982 no significant reductions in yield
occurred from a metribuzin treatment in any of the cultivars.

Due to severe lodging in the cheat control study with 18 cultivars

no definite conclusions can be made.



The most effective metribuzin treatments for the control of
cheat were 0.42 kg/ha applied on the first fall date and 0.56 kg/
ha applied on the first spring date of application. In a heavy
cheat population, 0.28 kg/ha of metribuzin applied on either fall
date was not adequate to control cheat. Neither of the late fall
metribuzin rates provided satisfactory cheat control in a heavy cheat
population. Regardless of metribuzin rate applied in late spring to

a heavy cheat population, cheat control was inadequate.



