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Table .Sprinkler Irrigation Nozzle Enclosure
Comparison in Corn at Two Bulttes.

Nozzle Test Grain
Treatment Weight Yield
Lb/Bu Bu/A
Low (2 ft. above ground) 60 218
Drag (lay flat on ground) 59 207
Average 60 213

Nozzle drops were 5 ft. apart.
Grain yields were adjusted to 15.5% seed moisture.
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Sorghum Hydrogel, PAM Limited Irrigation Test
Tim A. Macklin

Introduction

This year producers were bombarded with new variations of soil amendments, seed
treatments and fertilizer additives. Many producers were interested in these concepts but
would like to see local research behind some of these products. PAM a linear-linked
polymer had been tested with full irrigation and crops under ideal conditions showing
little to no increase in yield. The company had a new Hydrogel with zlite a cross-linked
polymer that moves water latterly across the soil. With on-farm testing producers
evaluated limited irrigated grain sorghum,

Comparisons of interest were:

PAM and Hydrogel with zlite
PAM only

e Hydrogel only

e Check

Hydrogel with zlite was applied at planting through an air seeder at a rate of three pounds
per acre with the seed at five pounds per acre. Irrigations water was applied late in the
growing season due to other crop use. Six inches of water was surge applied and PAM
was added at that time. Beds were on five foot spacing with half mile runs, five beds
with hydrogel and five without alternating across two forty acre test sites. Observations
show that the beds with hydorgel at the center of the bed were able to run a probe five
feet deep; where as the check could only probe eight inches deep at the center of the bed
given the same amount of water and time at the end of the first run of water.

Results

Grain yield showed no significant difference between treatments due to the late
irrigations and lack of time to finish grain production. Grain yield ranged form 1.9bu/A
to 2.7bw/A. in the first test. The second test averaged grain yields of 9 bu/A with
hydrogel and 10 bu/A without hydrogel. However, looking at soil erosion there was a
significant difference between Hydrogel and Pam, PAM alone with no soil erosion
respectively and the check showing 2.20 Ton/A/Day soil erosion. Looking at forage
production using both PAM and Hydrogel the yield was 8 Ton/A compared to the check
with 5 Ton/A showing a significant difference in the first test. The second test show a 9
Ton/A yield with hydrogel compared to the check at 5 Ton/A showing a significant
difference in forage yield. The question is whether we would have seen these same
relative differences in the sorghum yields had it produce a reasonable amount of grain?




49

Table . Effects of Hydrogel and PAM on Limited
Furrow Irrigation on Grain Sorghum at Springfield.

Sail Forage
Treatment Erosion  Yield

Ton/A/Day Ton/A

No Hydrogel, No PAM Check 2.20 4.99

Hydrogel 0.91 5.17
PAM 0.00 5.18
Hydrogel and PAM 0.00 7.53
Average 0.78 572
Orthogonat Contrast: Hydrogel and PAM *

different at 0.05 level than other treatments.

Table . Effects of Hydrogel on Limited Furrow
Irrigation on Grain Sorghum at Two Buttes.

Grain Faorage

Treatment Yield Yield
Bu/A Ton/A
No Hydrogel 10 572
Hydrogel 9 9.17
Average 10 745
Orthogonal Contrast: Hydrogel versus 0.10

no hydrogel! different at 0.10 level.
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Grain Sorghum Maturity Comparison Study at Holly, 2003

COOPERATORS: Tim Macklin, Cropping Systems Specialist, Southeastern Colorado,
Cooperative Extension, and David Willhite, Farmer, Holly Colorado.

PURPOSE: To identify which maturity class of grain sorghum hybrids that produce
highest yields under dryland conditions.

RESULTS: The early hybrid Pioneer 87G57 was second in yield, 23.66 buw/A. to the
medium-early (medium range) grain sorghum hybrid, Pioneer 85Y34, produced the
highest yield, 23.75 bu/A. Also in this group was KS 310, 14bu/A. Mycogen 627 and
Mycogen 3838 with 13bu/A each. The medium to medium late maturity KS 585 at
5bu/A and 84G62 at 4bu/A hybrids produced the lowest yields.

PLOT: Sixteen rows with 30 in. row spacing, 2500 fi. long, encompassing a terrace.
SEEDING DENSITY: 18,000 seeds/A (1.3# /A.) PLANTED May 30. HARVESTED:
June 21.

PEST CONTROL: Pre-emergence Herbicides: Roundup, 24 0z/A and 2,4-D; and 15 inch
band applied Lasso, 1 qt/A and Atrazine, 0.75 Ib./A on Concept-treated seed.

Field History: Last Crop: wheat in a wheat-grain sorghum-fallow rotation. FIELD
PREPARATION: No Till

FERTILIZATION: Applied starter fertilizer at planting 4.03 gallons/A of 28-0-0 (13 lbs.
of N). Cultivated once and applied 30lbs of N.

Field Notes: 7/14/04 Pioneer 84G62 at the 7 leaf stage, Mycogen 627is at the 7 leaf stage,
Mycogen 3838 is at the 8 leaf stage and large plants, Pioneer 85Y34 is a the 8 leaf stage
and looks the poorest of the plots, Pioneer 87G57 is at the 8 leaf stage, KS 310 is at the 8
leaf stage and has big plants tillering out two stalks, KS585 is at the 9 leaf stage and
tillering out to 4 stalks.

Field Notes: 7/25/03 Pioneer 84G62 at the 7-leaf stage and tillering 2-3 stalks some leaf
stress due to dry conditions and plants are very short. Mycogen 627 is at the 9-leaf stage
and tillering 2-3 tillers, showing less stress and plants are more upright. Mycogen 3838 at
the 9 leaves stage and has 2 tillers showing less leaf roll and upright plants. Pioneer
85Y34 at the 8-leaf stage with 2-3 tillers and not as upright as other hybrids. Pioneer
87G57 is at the 8 leaf stage tillering 2-3 and 50% headed of that 25% flowering with
pollen, leaves showing little to no leaf roll. NK KS310 8 leaf stage and tillering 2-3 big
healthy looking plants showing no heat stress. NK KS585 tillering 3, big healthy plants.
Finding greenbug in some of the plants in this variety.

This field is very weed free and looks very good, cultivated around 7/14/03.
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Field Notes: 7/28/03 Pioneer 84G62 not heading, Mycogen 627 not heading, Mycogen
3838 not heading, Pioneer 85Y34 is 50% headed and of that 5% flowering, Pioneer
87G57 is 60% headed and of that 50% flowering, NK KS 310 is 50% headed and of that
60% flowering, NK KS 585 is not headed.

Field Notes: 8/1/03 Pioneer 84G62 is not headed, Mycogen 627 is not headed, Mycogen
3838 is not headed, Pioneer 85Y34 is 60% headed and 50% flowering, Pioneer87G57 is
75% headed and 100% of that is flowering, NK KS 310 is 85% headed and of that 60%
flowering, and NK KS 585 is not headed.

Field Notes: 8/6/03 Pioneer 84G62 is not headed, darkest green in color, plants 8 leaf
stage two tillers per plant and short in height; Mycogen 627 is not headed, dark green in
color with two to three tillers per plant and short in height; Mycogen 3838 is 50% headed
with 50% of those headed flowering. Pioneer 85Y34 is 95% headed and of those headed
100% flowering, 10% of the pollen is red or brown. Pioneer 87G57 is 100% headed and
80% of the pollen on berries are red and 20% of pollen on berries are white; NK KS310
is 80% headed with 75% of the pollen on the berries red and 25% of the pollen on the
berries white; NK KS 585 0% headed.

Field Notes: 8/28/03 Pioneer 84G62 is 30% headed, Mycogen 627 is 80% headed with
20% bloom, Mycogen 3838 is 50% headed showing poor pollination and blue green in
color with a lot of leaf roll. Pioneer 85Y34 100% headed, 50% color turning and looks
good, Pioneer 87G57 is 100% headed and 90% turning color, KS310 is 100% headed and
80% turning color, leaf is turning brown and plants are looking very dry and browning,
KS 585 not heading yet and is blue green in color.

Field Notes: 9/12/03 Pioneer 84G62 is 20% green heads 10% bloom and 70% no heads
showing. Plant head height is 25 inches; plants are very green with little to no lower leaf
senescence. Mycogen 627 is 25% of the heads are turning color with no black dot
showing. Plant head height is 25 inches; plants are very green with little to no lower leaf
senescence. Mycogen 3838 is 75% headed and turned color with 10% showing black dot
with 25% green and no pollen. Head height is 27 inches; plants are very green with
larger plants and leaves than the 85Y34. Pioneer 85Y34 100 % headed and turned color
with 10% at the black dot stage. Plant head height is 29 inches; plants look good with the
top 5 leaves green and lower leaves senescent. Pioneer 87G57 is 90% headed with 10%
black dot and 10% of the heads were tied up in the flag leaf. Plant head height is 27
inches; plants look good with top 5 leaves green and lower leaves senescent. KS310 is
100% headed and turned color with no black dot showing yet. Heads are not elongated
and 95% of the heads have the lower 10% of the head tied up in the flag leaf. The upper
three leaves are green with the remainder of the plant brown and senescent. Head height
is 25 inches. KS 585 is only 5% headed and 95% of the heads remain in the boot. The
plants are green and healthy with a lot of leaf present,

Field Notes: 10/10/03 Pioneer 84G62 No mature heads, 25% of the heads are tied up in
the flag leaf and tried to flower with 75% of the plants showing no heads at all. Mycogen
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627 80% of the plants is headed and of them 25% of the heads are mature and turned
color at the black dot stage and 20% having green heads. Mycogen 3838 is 75 % headed
with half matured with high moisture and the other half still having green heads or just
flowered. Pioneer 85Y34 100% headed and turned color and at the black dot stage and
very dry. The heads are very large and well extended. Pioneer 87G57 is 95% headed,
mature and very dry. Some seed shattering with heads averaging eight inches in length.
Heads are not extended as well as the 85Y34. KS8310 is 50% headed and flowered with
20% of these turning color; leaving 50% of the heads still tied up in the flag leaf,

NK3585 is only 20% headed and > 1% of this turning color. 80% of the plants show no
heads at all.




Grain Yield (Bu/A @ 14% MC)

Fig.
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Grain Sorghum Maturity Comparison Study

Holly, 2003
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Hybrid Maturity Class

. Dryland grain sorghum maturity group yield comparison at Holly. Maturity

groups and hybrids used were: E, early (PIONEER 87G57); ME (e), medium
early (early range) (PIONEER 85Y34 and NK KS 310); ME (m), medium-early
(medium range) (MYCOGEN 627); ME (), medium-early (late range)
(MYCOGEN 3838); M, medium (NK KS 585); ML, medium late (PIONEER
84G62). All hybrids were planted at 18,000 Seeds/A.
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Southeast Area 2002/2003 Collaborative On-Farm Tests (COFT)
Tim A. Macklin

Introduction

This year, over half (57%) of Colorado’s wheat acreage was planted to winter wheat varieties that
have been tested in the COFT program. The (COFT) program is in its’ sixth year of testing in SE
Colorado. With on-farm testing, wheat producers evaluate new varieties on their own farms prior
to release of these new varieties to the general public. On-farm testing directly involves agents
and producers in the variety development process, thereby speeding adoption of superior, new
varieties throughout the area. COFT growers sometimes see some variety characteristic that was
not recognized prior to COFT testing. The whole-wheat community benefits from reliable and
vnbiased COFT results. Comparisons of interest were:

Compare Russian wheat aphid resistant, Ankor, with non-resistant parent, Akron.

o Compare high yielding KSU hard white wheat, Trego, with CSU sister line selection,
Avalanche.

* Ascertain relative performance and wide spread adaptability of high yielding
CLEARFIELD* wheat variety, Above.

« Ascertain relative performance and wide spread adaptability of high yielding
Cargill-Goertzen hard red winter wheat variety, Enhancer.

» An unforeseen additional in season objective of the 2003 COFT tests was to
analyze Wheat Head Armyworm damage. Two pound grain samples of each
variety were collected at all COFT tests in the SE Area and from those samples
three sets of 100 kernels were counted for percent of damage and averaged.

Results

Each test suffered from one or more of the causes for reduced wheat yields in 2003: poor/uneven
stand establishment, Russian wheat aphid infestations, fall or spring drought, Wheat Head
Armyworm infestation, and hail. Spring drought and hail were the most important factors
affecting yields in 2003, Conclusions should not be drawn from a single on-farm test. There were
statistically significant differences in yield among varieties in the SE Area and in the overall
average yields, although the yield differences were not great.

¢ Ankor, the RWA-resistant derivative from HRW Akron, performed better than Akron
overall yield comparisons.

* Avalanche performed better, by comparison to Trego, in COFT tests than in the small
plot trials. The 2003 results indicate that Avalanche performed better than Trego south of
highway 50 in and around the Two Buttes Area.

» Above (HRW), the CLEARFIELD* wheat variety, performed well and was one of the
best overall performers. Above can be planted for yield performance alone but certified
seed must be purchased annually and cannot be kept for seed in another year.

e Enhancer (HRW), a 1998 release from Cargill-Goertzen, was a top performer in the
Pritchett area and thrashed extremely well.

¢ Indications are that Wheat Head Armyworm kernel damage could be different by variety,
however this could be due to the growth stage of the plant when the aduit moths were
laying their eggs. In most cases damage was not high enough to justify any type of
treatment. However, in some fields, if growers would have caught the problem early on
significant saving might have occurred if the fields would have been treated.

For additional information on all COFT sites and results go to the wheat program web page at
http://www.colostate.edu/Depts/SoilCrop/extension/Newsletters/2003/Wheat/coft.htm]
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Table .Dryland Wheat Variety Tests from Collaborative-On-Farm-Tests,
SE Colorado, 2003.

Wheat Head Armyworm Test Grain

Variety Damage Weight  Yield

% Kernel Damage Lb/Bu Bu/A
Avalanche 2.6 61.0 324
Above 34 59.6 313
Ankor 3.3 60.6 30.8
Enhancer 556 59.6 30.7
Akron 3.5 60.5 30.2
Trego 3.1 60.6 29.5
Average 3.6 60.3 30.8
LSD 0.20 0.42 2.04

Grain yields were adjusted to 13.5% seed moisture.
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Randy Shaw 7-2-03

Two Buttes Moisture TestWt. Wtii/lbs Acres Yield Bu/A Yield 13.5%
Avalanche 8.40 62.00 230 0.2 19.17 20.30
Ankor 8.10 60.50 225 0.2 18.75 19.92
Prairie Red 8.30 61.00 215 0.2 17.92 18.99
Above 8.40 58.00 200 0.2 16.20 17.65
Akron 8.00 60.50 195 0.2 16.25 17.28
Enchancer 8.00 59.50 175 0.2 14.58 15.51
Trego 8.30 60.00 160 0.2 13.33 14.13
Bill Hall #2 7-7-03 Moisture TestWt. Wtlilbs Acres Yield BwWA Yield 13.5%
Pritchett

Enhancer 8.50 62.00 3845.00 2.29 27.98 29.60
Above 8.60 62.00 3730.00 2.29 2715 28.68
Ankor 9.00 62.50 3625.00 229 26.38 27.76
Trego 8.90 62.50 3510.00 2.29 25.55 26.90
Akron 9.10 62.50 3465.00 2.29 25.22 26.50
Avalanche 9.10 62.50 3455.00 2.29 25.15 26.42

John Stulp 7-10-03 Moisture TestWt. Wt./lbs Acres  Yield Bu/A Yield 13.5%
Lamar

Above 10.70 60.00 2940.00 1.30 37.69 38.91
Akron 10.40 59.50 2880.00 1.30 36.92 38.25
Avalanche 10.90 61.00 2750.00 1.30 35.26 36.32
Ankor 10.80 60.00 2580.00 1.30 33.08 34.07
Prairie Red (South) 9.20 59.00 2515.00 1.30 3224 33.85
Trego 12.80 60.00 2550.00 1.30 32.69 32.96
Prairie Red (North) 10.60 59.00 2470.00 1.30 31.67 3273
Enhancer 10.90 59.00  2095.00 1.30 26.86 27.67

Bill Hall#1 7-10-03 Moisture TestWt. Wt./lbs Acres Yield Bu/A Yield 13.5%
Pritchett

Enhancer 8.70 61.50 1180.00 0.56 35.40 37.07
Above 8.40 61.50 970.00 0.56 29.10 30.57
Trego 9.00 63.00 965.00 0.56 29.24 30.21
Ankor 8.40 62.00 920.00 0.56 27.88 29.00
Avalanche 8.50 61.50 840.00 0.56 25.45 26.45
Akron 8.60 60.50 760.00 0.56 22.80 23.90
David Heck #2 6-23-03 Moisture TestWt. WtJlbs Acres  Yield BuA Yield 13.5%
Holly

Above 9.60 58.00 1940.00 1.16 27.83 29.13
Halt 8.80 56.50 1590.00 1.16 22.81 24.09
Stanton 10.00 62.00 1580.00 1.16 22 .81 23.77
Avalanche 10.00 60.00 1555.00 1.16 22.31 23.25
Prairie Red 8.90 56.00 1525.00 1.16 21.88 23.08
Enhancer 9.60 57.00 1485.00 1.16 21.30 22.30
Akron 9.40 59.00 1240.00 1.16 17.79 18.66
Trego 10.20 58.00 1200.00 1.16 17.21 17.90
Ankor 9.60 59.00 1180.00 1.16 16.93 17.72

Prowers 99 10.10 58.50 1110.00 1.16 16.92 16.58
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Scott Scheimer 7-11-03 Moisture Test Wt. Wt.l/ibs Acres Yield Bu/A Yield 13.5%
Cheyenne Wells

Akron 8.90 57.50  4555.00 3.80 19.32 21.04
Ankor 11.80 58.00  4695.00 3.80 19.88 21.00
Trego 11.30 56.00 1950.00 1.68 19.34 19.84
Enhancer 12.40 56.00 3490.00 3.26 17.84 18.07
Above 7.60 56.00 945.00 0.97 16.30 17.34
Avalanche 11.00 57.00 1605.00 1.68 15.92 16.38

Bob Wood #2 6-24-03 Moisture TestWt. Wt.jlbs Acres Yield Bu/A Yield 13.5%
Two Buttes

Avalanche 10.60 62.00 2965.00 1.63 30.32 31.33
Trego 10.80 62.00 2825.00 1.63 28.89 29.79
Ankor 10.70 62.00 2800.00 1.63 28.65 29.56
Above 10.50 62.00 2770.00 1.63 28.33 29.31
Prairie Red 10.10 61.00 2750.00 163 28.12 2922
Enhancer 10.70 62.00 2585.00 1.63 26.44 27.29
Akron 10.60 62.00 2270.00 1.63 23.21 23.99
Bob Wood #1 6-26-03 Moisture Test Wt. Wt.Jlbs Acres Yield BwWA Yield 13.5%
Springfield

Enhancer 11.50 61.00 4780.00 1.59 50.20 51.26
Avalanche 11.40 63.00 4765.00 1.59 50.05 51.16
Prairie Red 10.80 61.00 4478.00 1.59 47.03 48.40
Akron 11.30 62.00 4355.00 1.59 4574 46.81
Ankor 11.50 61.00 4165.00 1.59 43.74 44 67
Above 11.10 61.00 4005.00 1.59 42 .06 43.15
Trego 11.30 62.50 3760.00 1.59 38.49 40.42

Jim Brock 6-26-03 Moisture TestWt. Wt./lbs Acres Yield Bw/A Yield 13.5%
Pritchett

Avalanche 12.10 60.00 2830.00 1.11 42.52 43.18
Trego 12.40 60.50 2815.00 1.11 4229 42 80
Enhancer 13.00 60.00 2800.00 1.11 42.07 42.29
Above 12.40 598.00 2780.00 1.1 41.77 42.27
Ankor 12.50 60.00 2760.00 1.1 41,47 41,92
Akron 12.30 60.50 2695.00 1.11 40.49 41.03

David Heck 6-27-03 Moisture Test Wt. Wt./ibs Acres Yield Bu/A Yield 13.5%
Carlton

Stanton 10.20 61.00  4195.00 1.44 48.52 50.41
Avalanche 10.10 61.00  4080.00 1.44 47.19 49.08
Akron 9.70 60.50 3675.00 1.44 42.50 44 40
Prowers 99 10.30 62.00 3575.00 1.44 41.35 42.91
Ankor 10.50 60.50 3655.00 1.44 41.12 42.57
Trego 9.40 61.00 3320.00 1.44 38.39 40.25
Prairie Red 10.70 59.00 3125.00 1.44 36.14 37.34
Enhancer 8.90 57.50 2965.00 1.44 34.29 36.14
Above 10.30 58.00 3000.00 1.44 34.69 36.01

Halt 10.30 57.50  2720.00 1.44 31.46 32.65
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Long-Term, Low-Rate, Seedrow P and N on Dryland Grain Sorghum
Kevin Larson, Dennis Thompson and Calvin Thompson

Banding P fertilizer with the seed at planting (seedrow placement) has proven to
be a very effective P fertilizing method for dryland grain sorghum in the high fime, high
alkaline soils of Southeastern Colorado. For these aikaline soils, the P fertilizer of
choice for seedrow placement is liquid 10-34-0. The most common seedrow P rate for
dryland grain sorghum is 5 Gal/A of 10-34-0 which contains 20 Lb P,Os and 6 Lb N/A.
High rates of seedrow N are reported to cause N salt toxicity, which lowers germination
(Mortvedt, 1976). Nonetheless, a low to moderate, nontoxic level of seedrow N is
reported to increase yields (Larson, Schweissing, Thompson, 2000). This is the
second year of our long-term study testing low seedrow P and N rates to determine if
low rates applied on the same site for multiple years will maintain high grain sorghum
yields.

Materials and Methods

We tested four rates of poly ammoniated phosphate (10-34-0) fertilizer banded
with the grain sorghum seed on 30 in. row spacing in an alkaline Silty Clay Loam soil.
The four rates were 0, 1.25, 2.5, and 5.0 gallons of 10-34-0/A, corresponding to 0, 5,
10, and 20 Lb P,Os/A. In addition we added N (32-0-0) to the 6 Lb/N level to the two
lowest P rates, making a total of 6 treatments. The fertilizer was applied with a
squeeze pump at 5 Gal/A and all fertilizer rates were diluted with water to their
appropriate levels. Prior to planting, the soil was sampled at six random locations at 0
to 8 in. (surface) and 8 to 24 in. (subsurface) depths. The soil was sent to Colorado
State University Soil Testing Lab for analysis. Their soil test recommendation for a 50
Bu/A yield goal was banding 20 Lb P,0Os/A; and no N was recommend. The grain
sorghum hybrid was MYCOGEN 1482 sown at 40,000 Seed/A on June 17. We
harvested the 10 ft. by 500 fi. plots on November 3 with a self-propelled combine with a
four-row crop header. Grain yields were corrected to 14% seed moisture content.

Results and Discussion

All seedrow P and N treatments produced higher yields than the no P check
(Fig. 10). There was a significant trend toward an optimum seedrow P rate of around 10
Lb P,Os/A (P > 0.10). This is the second year of our long-term, low-rate seedrow P and
N study and thus far the rates less than one-half the recommended rate are producing
the highest yields. The first year of this long-term study there was no significant yield
difference from any of the fertilizer treatments. Subsequent study results from applying
the same rates to the same plots should reveal the long-term affects of low-rate P and
N fertilizer treatments.

The efficacy of low P seedrow rates with added N to the 6 Lb/A level obtained
from two previous studies indicates that low P rates are effective, at least in the short
term (Larson, Schweissing, Thompson, 2000). Our results from these studies found
that low seedrow P (10-34-0) rates, as low as one-sixteenth the recommended banded
P rate, can be used to produce grain yields as high as those from soil test recommend
banded P rates when N is added to the 6 L.b N/A level. However, more P is removed
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with grain than is added from rates below 20 Lb P,Os/A level: a 40 Bu/A sorghum grain
crop removes about 18 Lb P,0s/A (extrapolated from Leonard and Martin, 1963). Since
more P is removed with grain than is added with these low P rates, continuous use of

these low P rates may eventually reduce yield levels because the available soil P pool
in these low P soils will be depleted.
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Long Term Seedrow P and N on Grain Sorghum

Walsh, 2003
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Fig. 10. Second year of long-term seedrow N and P on dryland grain sorghum at
Walsh. MYCOGEN 1482 was planted at 40,000 Seeds/A. The N fertilizer
was 32-0-0 and the P fertilizer was 10-34-0. All fertilizer treatments
applied seedrow at 5 Gal/A.
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Zn Fertilization of Irrigated Grain Sorghum in Southeastern Colorado
Kevin Larson, Dennis Thompson, and Bill Brooks

Soil test recommendations for Southeastern Colorado typically recommend
banding 2 Lb Zn/A to both dryland and irrigated grain sorghum. From our previous
studies, we reported yield increases with Zn fertilization for dryland corn, but only once
did dryland grain sorghum respond positively to applied Zn (Larson, Schweissing,
Thompson, 2001). The one time dryland grain sorghum yields did increase with Zn
fertilization was an exceptionally high rainfall, high yielding year. This is the second
year of our continuing study to determine the optimum Zn rate for irrigated grain
sorghum under high yielding conditions.

Materials and Methods

We used five seedrow applied Zn rates at Vilas: 0, 0.25, 0.5, 0.75and 1.0Lb
Zn/A as Zn chelate. At Walsh we used six seedrow applied Zn rates: 0, 0.2, 0.4, 0.6,
0.8, and 1.0 Lb Zn/A as Zn chelate. At both sites, we mixed the Zn with 5 Gal 10-34-
O/A. The Vilas site was sprinkler irrigated with 14 A-in./A of water. The Walsh site was
subsurface drip irrigated with 11.8 A-in.JA. The grain sorghum hybrid used at Walsh
was MYCOGEN 827 planted on June 16 at 87,100 Seeds/A. The grain sorghum hybrid
used at Vilas was PIONEER 84(G62 planted on May 30 at 70,000 Seeds/A. The
grower applied 80 Lb N/A and 24 Lb P,0s/A to the Vilas site. We applied 100 Lb N/A
and 20 Lb P,Os/A to the Walsh site. An herbicide mixture of Guardsman 2.2 Pt/A and
Outlook 5 Oz/A was banded on to control weeds at Vilas. We used a post emergence
broad-spectrum weed herbicide mixture of Atrazine 1.0 Lb/A, Clarity 4 Oz/A and COC
1Qt/A for weed control at Walsh. Both sites were cultivated once. The 10 ft. X 650 ft.
plots at Walsh and the 22.5 ft. X 2500 ft. plots at Vilas were harvested with self-
propelled combines and weighed in a digital weigh cart.

Results and Discussion

This year there was no response to applied Zn on irrigated grain sorghum at
either the Vilas or the Walsh sites and yields were very high (152 Bu/A at Vilas and 116
Bu/A at Walsh) (Fig. 8 and Fig. 9). Last year the Vilas site responded to applied Zn with
an optimum rate around 0.6 Lb Zn/A and a yield of 98 Bu/A (Larson, Schweissing,
Thompson, 2003). With the high yields we achieved this year, we anticipated a
response to applied Zn; however, we recorded no response fo Zn.

Bill Brooks, the farmer-cooperator at the Vilas site, observed plant maturity
acceleration with increasing Zn rates at the Vilas site. These maturation differences
became undistinguishable with the later than average freeze date (June 26, 22 F). Bill
Brooks suggested that the Zn maturation response he observed might have produced
yield responses if this season’s first freeze date would have been closer to average
(June 12). Brook’s plausible explanation for the lack of Zn response suggests that one
of the roles of Zn for our area is maturity acceleration.

This is the second year of our multi-year irrigated grain sorghum Zn study. The
lack of Zn response we obtained this year suggests that Zn fertilizer may not be
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required for high grain sorghum production if the growing season is long enough for fuil
maturation.
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Zn on Sprinkler Irrigated Grain Sorghum
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Fig. 8. Seedrow Zn on sprinkler irrigated grain sorghum at Vilas. The Zn rates were G,
0.25,0.5,0.75and 1.0 Lb Zn/A as Zn chelate. The grain sorghum hybrid was
PIONEER 84G62 planted at 70,000 Seeds/A.




105

Seedrow Zn on Drip Irrigated Grain Sorghum
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Fig. 9. Seedrow Zn rate on subsurface drip irrigated grain sorghum at Walsh. The Zn
rates were 0, 0.2, 0.4, 0.6, 0.8 and 1.0 Lb Zn/A as Zn chelate. The grain
sorghum hybrid was MYCOGEN 627 planted at 87,100 Seeds/A.
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Broadleaf Weed Control, Crop Injury and Net Return of Commonly Used Herbicides in
Dryland Grain Sorghum
Kevin Larson and Dennis Thompson

Weed control is an essential component of dryland grain sorghum production.
In order to evaluate economic return of herbicide applications, it is important to record
chemical costs and grain yields. We tested commonly used herbicide mixtures as well
as some newer registered herbicides for broadleaf weed control in grain sorghum.
Pigweed and kochia are the most prevalent broadleaf weeds in grain sorghum in
Southeastern Colorado.

Materials and Methods

We applied ten post emergent herbicide treatments on 12 in. tall pigweed and
kochia in 12 in. high grain sorghum. The herbicide treatments were applied on July 15
at 10 Gal/A with 110° flat fan nozzles spaced 18 in. apart. The site was planted June 12
with MYCOGEN 627 at 38,000 Seeds/A. A late-season cultivation was performed on
all treatments to control grassy weeds.

Results and Discussion

All herbicide treatments produced higher yield than the cultivation check (Table
21). All but four herbicide treatments provided positive net incomes compared to the
cultivation check. Three of the four herbicide treatments with net incomes less than the
cultivation check had the highest herbicide costs, $8 to $19/A higher than the check.
The herbicide treatment that produced the highest variable net income was the
Atrazine, Clarity, 2,4-D and Crop Oil Concentrate {COC) mixture with $8.98/A. Along
with the highest variable net income, the Atrazine, Clarity, 2,4-D and COC treatment
also had significantly higher yield than three of the four treatments with negative net
incomes (P > 0.20). The Paramount, Clarity, 2,4-D, and COC treatment and the Buctril,
Atrazine, and Penetrant Il treatment had the two lowest net incomes, but surprisingly,
they also had some of the highest weed control ratings. We have no explanation for
their lower than expected yields.

In order to fully evaluate herbicides it is important to include, not only weed
control and crop injury, but also, chemical cost and grain yield. Recording only weed
control and crop injury efficacies for evaluation of herbicides produces a skewed, even
misleading, economic picture. For example, the efficacy of 2,4-D for grain sorghum
production appears questionable if weed control and crop injury are the only criteria.
However, 2,4-D produced a moderate grain yield at a very low chemical cost, giving it
one of the higher net returns.
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Table 21.-Broadleaf Weed Control in Dryland Grain Sorghum at Walsh, 2003,

Herbicide Pigweed Kochia Crop Test Grain Chem. Var. Net

Treatment Rate Control Control Injury Weight Yield Cost Income
*A % % % Lb/Bu BuA $iA $/A

1 Atrazine 0.75 b 90 85 10 57 48 5.92 8.98

1 Clarity 3oz

12,4-D 0.28 b

1COC 1qt

2 Atrazine 0.751b 90 75 10 56 47 4.21 8.39

224-D 0.381b

2C0OC 1qt

3 Peak 0.5 0z 83 70 0 58 45 8.25 -0.25

3 Atrazine 075

3C0oC 1qt

4 Atrazine 0751b 85 85 10 56 45 5.76 2.24

4 Clarity 4 0z

4 COC 1qt

5 Ally 0.0625 oz 80 80 6 56 44 3.50 2.20

524D 0.381b

5 Penetrant || 1 gt/1100 gal

62,4-D 047 b 80 55 1 - 57 44 2.44 3.26

6 Penetrant I 1 gt/100 gal

7 Buctril 20 0z 88 83 0 57 43 12.03 -8.63

7 Atrazine 0751b

7 Penetrant i 1 qt/100 gal

8 Clarity S50z 83 83 15 55 43 5.22 -1.82

824-D 0.38 b

8 Penetrant I 1 qt/100 gal

9 Paramount 5330z 88 85 14 56 43 19.38 -15.98

9 Clarity Joz

924D 028 b

9CcocC 1qt

10 Cultivation Check None 0 0 ] 56 40 0.00 0.00

Average 77 71 8 56 44 6.67 -0.16

LSD 0.20 31 40 1.1 3.8

Planted: June 12, Cargill 627 at 38,000 Seeds/A; Harvested: November 20.
Variable Net [ncome: Treatment Yield - Control Yield x $2.30/Bu - Chemical Cost -
Application Cost ($3.50/4). All treatments were cultivated
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Tillage System Comparisons for Dryland Grain Sorghum Production
Kevin Larson, Dennis Thompson, Deborah Harn, and Calvin Thompson

The majority of grain sorghum produced in Southeastern Colorado is grown using
conventional tillage (disc, sweep plow, or chisel) in a continuous grain sorghum
rotation. There are problems with conventional tillage: it leaves little soil-protecting
residue and removes precious soil water. No-till solves conventional-till shortcomings
by leaving residue that conserves both soil and soil water. However, long-term,
continuous no-till grain sorghum is reported to be unprofitable (Peterson, et al., 1993).
Continuous no-till yields tend to drop with each subsequent grain sorghum crop
because of increasing grassy weed competition, and treatment costs are very high.
Ridge-till has some of the moisture saving benefits of no-till, and grassy weeds are
controlled with cultivation. In dry years, the moisture conserving ridge-till system would
produce higher yields than conventional-till. In this study, we compared yield and
economics of ridge-till, no-till and conventional-tiit for dryland continuous grain sorghum
production.

Materials and Methods

We imposed three tillage systems, nao-till, ridge-till and conventional-till, on large
20 ft. by 1300 ft. strips in a Silty Clay Loam soil with three replications. In order to set
up the tillage systems, we planted continuous sorghum crops. After harvesting the first
sorghum crop, we ripped the entire study site to a depth of 15 in. with an inline, straight
shank subsoiter on 30 in. spacing. On the subsequent sorghum crops, we
implemented the tillage systems to the same plots for five years from 1998 to 2003
{there was no crop sown in 2002 because of drought). We planted MYCOGEN 627 at
40,000 Seeds/A in early June to mid-June. At planting we seedrow applied 5 Gal 10-
34-0/A (20 Lb P,0s/A, 6 Lb N/A). All treatments received a preplant application of
Atrazine 1.0 Lb/A. To control early season weeds, we sprayed the no-till and ridge-till
systems with LandMaster 54 Oz/A; the minimum-till system was swept. To control the
weeds prior to planting, we sprayed the no-till and ridge-till systems with Roundup 16
0Oz/A; and again, the minimum-till system was swept. When possible, we applied
Roundup 16 Oz/A to the no-till system to control volunteer grain sorghum and weeds
before crop emergence. Early in the season, both the ridge-till and minimum-till were
cultivated. Later, we cultivated the ridge-till system a second time to build up the
ridges. Beginning in 2001, we eliminated one of the two ridge-till cultivations, and
combined cultivating and ridge building in one cultivation operation. We harvested the
plots in November with a self-propelled combine and weighed them in a digital grain
cart. Grain yields were corrected to 14% seed moisture content.

Results

There was no significant yield difference between no-till and ridge-till, until 2003,
when ridge-till yielded significantly more than no-till (P > 0.20) (Table 20). For two out
of five years, no-till produced significantly more than conventional-till, and three years
ridge-till produced significantly more than conventional-till (P > 0.20). The no-till and
ridge-till systems frequently produced higher yields than conventional-till; however,
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because the production costs of no-till and ridge-till are higher than conventional-till, in
three out of five years, conventional-till provided higher variable net income than one or
both of the no-till and ridge-till systems. The linear trends of yield and income for no-till
and conventional-till significantly decrease with time compared to ridge-till (Fig. 7).

Discussion

The advantages of ridge-till compared to conventional-till are reported to be
higher soil moisture (less moisture loss from tillage), higher soil conservation (the
stocks are left standing until planting), better weed control (weeds are moved into the
furrow and are cultivated out), reduced soil compaction in the crop zone (the ridge
where the crop is grown does not have wheel traffic and is not tilled) and higher yield
(from the moisture savings) (Pfost, 1993). The first two years of this study were much
wetter than average: 29 in. for 1998, and 23 in. for 1999 of annual precipitation. The
tast three crop years of this study were drier than the first two years with above to
average annual precipitation: 16 in. for 2000, 19 in. for 2001, and 20 in. for 2003.
Presumably because of soil moisture savings, ridge-till yields were higher than
conventional-till yields in the drier years of this study. Variable net income levels of
conventional-till compared to ridge-till have likewise declined.

The advantages of ridge-till compared to no-till are reported to be earlier plant
date due to higher soil temperature in the planting ridge, and less weed pressure
because of ridge building cultivation (Pfost, 1993). There has been an obvious
increase in grassy weeds in the no-till system compared to the ridge-till system. The
increase in sandbur, shattercane, and volunteer in the no-till system have steadily
decrease yields and income compared to ridge-till. The increase in grassy weeds and
the decrease in yield and income for the no-till continuous grain sorghum system will
undoubtedly continue with each subsequent year of the study.

The longer the system is held in dryland continuous grain sorghum, the greater
the advantages of ridge-till are compared to no-till and conventional-till (especially in
drier years). It takes a few years of no-till continuous grain sorghum before grassy
weeds proliferate and reduce yields and income compared to ridge-till. In drier years,
the moisture savings from herbicide weed control compared to tillage weed control
helps ridge-till produce higher yields than conventional-till.
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Table 20.-Summary: Tillage Comparisons for Dryland Grain Sorghum at Walsh, 1998-2003.

Variable Variable Variable Variable
Tillage Tillage Chemical Tillage Chemical Treatment Grain  Net
Treatment Passes Cultivations Sprayings Cost Cost Cost  Yield Income
$/A $/IA $/A Bu/A $/A
1998
No-Till 0 0 4 0.00 31.50 31.50 70 93.80
Ridge-Tiil 0 2 3 10.00 24.00 34.00 65 82.35
Conventional-Till 2 1 1 13.00 6.50 19.50 55 78.95
1998 Average 1 1 3 7.67 20.67 28.33 63 85,03
LSD 0.20 13.3
1999 -
No-Till 0 0 4 0.00 31.50 31.50 66 86.64
Ridge-Till 0 2 3 10.00 24.00 24.00 63 78.77
Conventional-Till 2 1 1 13.00 6.50 19.50 64 95.06
1999 Average 1 1 3 7.67 20.67 28.33 64 86.82
LSD 0.20 7.0
2000
No-Till 0 0 3 0.00 24.00 24.00 17 6.43
Ridge-Till 0 2 3 10.00 24.00 34.00 17 -3.57
Conventional-Till 2 1 1 13.00 6.50 19.50 16 9.14
2000 Average 1 1 2 7.67 18.17 25.83 17 4.00
LSD 0.20 2.4
2001
No-Till 0 0 3 0.00 24.00 24.00 25 20.75
Ridge-Till 0 1 3 5.00 24.00 29.00 24 13.96
Conventional-Till 2 1 1 13.00 6.50 19.50 20 16.30
2001 Average 1 1 2 6.00 18.17 2417 23 17.00
LSD 0.20 3.8
2003
No-Till 0 0 3 0.00 24.00 24.00 49 88.70
Ridge-Till 0 1 3 5.00 24.00 29.00 52 80.60
Conventional-Till 2 1 1 13.00 6.50 19.50 47 88.60
2003 Average 1 1 2 6.00 18.17 2417 49 89.30
LSD 0.20 2.5

Tillage Cost: Sweep plow, $4/A; Cultivation, $5/A. Chemical Cost: Application $3.50/A;
LandMaster, $7.50/A; Roundup, $4/A; Atrazine, $3./A.

Grain Price: $1.79/Bu for 1998, 1999, 2000, and 2001; $2.30/Bu for 2003

Variable Net Income: Grain Yield @ Grain Price minus Variable Treatment Cost.
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Tillage Comparisons for Dryland Grain Sorghum
Yield & Income Difference from Ridge-Till, 1998-2003
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Fig. 7. Tillage comparison of yield and variable net income for dryland continuous grain
sorghum at Walsh for 1998-2003 (no data from 2002 drought year). No-till (NT)
and conventional-till (CT) yield and income difference from ridge-till (RT) base.
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Long Term Ripping Study at Walsh, 2003
K. Larson, D. Thompson, C. Thompson, D. Harn

PURPOSE: To evaluate the effect of ripping for dryland crop preduction across
multiple years for a wheat-grain sorghum-fallow rotation.

METHODS AND MATERIALS: A Silty Clay Loam soil with a history of wheat-fallow
tillage using oneways and sweep plows, and no history of subsoiling, was soil sampled
and demonstrated a severely compacted 4 in. to 12 in. zone. The soil-compaction zone
was mapped using a hand-held Dickey-John penetrameter. We performed the first
ripping treatment on February 18, 1997, the second treatment on May 18, 1998, the
third treatment on February 15, 2000, and the fourth treatment on May 1, 2001. For all
four ripping treatments, we used a ripper with straight shanks spaced at 30 in. apart
and subsoiled to a depth of 15 in. The first cropping season we planted a grain
sorghum crop on June 4, 1997 with NORTHRUP KING KS 310 at 40,000 Seeds/A.
The soil test recommendation for a 45 Bu/A grain sorghum crop was 40 Lb P,0Os/A and
no N was needed. A seedrow application of 5 Gal/A of 10-34-0 (20 Lb P,0s/A, 6 Lb
N/A) was the only fertilizer we applied to the sorghum. The soil test recommendation
for a 35 Bu/A wheat crop for the second cropping season was 25 Lb N/A and 25 Lb
P.0Os/A. We swept in 50 Lb N/A and seedrow applied 20 Lb P,Os/A. We planted a
wheat crop on September 26, 1998 with Akron at 45 Lb Seed/A. The third cropping
season we grew grain sorghum. We planted CARGILL 627 at 40,000 Seeds/A on May
22, 2000. The soil test recommendation for a 45 Bu/A grain sorghum crop was 40 Lb
P.Os/A and no N was needed. We applied 50 Lb N/A as anhydrous with a sweep and
seedrow applied 20 Lb P,Os/A. The 2002 wheat crop that was to follow the sorghum
crop was lost to drought. This year we planted grain sorghum, MYCOGEN 1482, at
38,000 Seeds/A on June 15, 2003. The soil test recommended 20 Lb P,Os/A and no N
was required. We seedrow applied 5 Gal/A of 10-34-0 and no N was applied. The 20
ft. by 1000 ft. plots were harvested on November 15, 1997 for sorghum (first crop), July
5, 1999 for wheat (second crop), November 9, 2000 for sorghum (third crop), and
November 11, 2003 for sorghum (fourth crop) with a self-propelled combine and
weighed in a digital weigh cart. Yields were moisture corrected to 14% for sorghum
and 12% for wheat.

RESULTS: This year there was a significant linear decline in grain sorghum yield for
the most recent ripping treatments (R* = 0.823*%). Only the first ripping treatment, 1997,
yielded more than the non-ripped check. For the grain sorghum crop in 2000, all three
ripping treatments and the check produced the same 26 Bu/A yield. The yields from
the 1999 wheat crop were significantly higher than the check for the first ripping
treatment (1997) but not for the second ripping (1998) treatment (P > 0.05). The grain
sorghum crop following the first ripping (1997) produced significantly more yield than
the non-ripped check (P > 0.10). For the four cropping years, the first ripping treatment
is the only ripping treatment that produced higher yields that the non-ripped check.

DISCUSSION: This is the fourth crop of our long term ripping study. Only the first
ripping treatment (1997) produced a higher yield than the non-ripped check. The first
~ ripping treatment yielded more than or equaled the non-ripping check for all four of the
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cropping years: first crop (grain sorghum) 3 Bu/A more, second crop {wheat) 5 Bu/A
more, third crop (sorghum) same yield, and fourth crop (sorghum) 1 Bu/A more.
Therefore, the first ripping treatment is the only ripping treatment to provide a positive
variable net income, $11.95/A ($20.95/A gross crop income minus $9.00/A ripping cost
with 3 Bu/A at $2.10/Bu, 5 Bu/A at $2.47/Bu, and 1 Bu/A at $2.30/Bu).

This year, the significant linear decline in yield suggests that it takes up to six
years to recover from ripping. Although this is a simple explanation, | do not believe it
is the most probable explanation. Obviously, there is a strong connection between
ripping, soil porosity and available soil water. In wet years, ripping may improve
available soil moisture and root aeration by allowing percolation and preventing
waterlogged conditions. Moreover, roots may explore larger areas and mine more of
the soil water profile which increases yield. With soil compaction, roots are prevented
from entering deeper, water-and-nutrient-rich, soil layers. In dry years, with limited soil
water profiles, there may be no advantage with ripping. The greater soil porosity
gained with ripping may allow easier soil water extraction. Therefore, when water is
available it may be readily used, leaving no water untapped for drier times. Soil
compaction limits root mining and water extraction from deeper layers where water may
be stored until drier times. As the soil becomes drier it cracks, opening the lower soil
layers and allowing root access to the stored water. Leaving the stored water below
the compacted zone is one reason given for ripping on wide spacings, such as 60 in.
spacing instead of 30 in. spacing.
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Long Term Ripping Study 2003
Grain Sorghum Yield
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Fig. . Long-term ripping effects on dryland grain sorghum yield at Waish two to six
years after the initial ripping treatments. Ripping treatments were February 1997,
May 1998, February 2000, May 2001, and a non-ripped check.
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Crop Rotation Sequencing
Kevin Larson and Dennis Thompson

Crops differ in their utilization of water and nutrients. Some crops, such as
sunflower, are beiieved to mine nearly all available soil water and nutrients and leave
little for subsequent crops. Whereas, other crops, such as millet, use only a portion of
the available water and nutrients, leaving residual water and nutrients for subsequent
crops. There are other advantages from crop rotation, including abatement of weeds,
insects and diseases. The purpose of this study is to determine the crop rotation
sequences that produce highest yields and incomes.

Materials and Methods

We tested fallow and five spring crops: sunflower, grain sorghum, corn, millet,
and mung bean. Annually, each crop will follow itself and every other crop. We planted
all the crops on June 10. We planted millet, Huntsman, at 18 Lb/A; grain sorghum,
Mycogen 627, at 38,000 Seeds/A; corn, Dekalb DK 105 Bt/RR, at 18,000 Seeds/A,;
mung bean, Berkins, at 20 Lb/A; and sunflower, Mycogen 8N429 CL, at 20,000
Seeds/A. We applied 75 Lb N/A to the study site. Before planting we sprayed two
applications of Roundup at 20 Oz/A each. For in-season weed control, we chose short-
residual herbicides that should not interfere with crop rotations: millet, Clarity 5 Oz/A,
2,4-D amine 12 Oz/A, and Activator 90 1 Qt/100 Gall; grain sorghum, Clarity 5 Oz/A,
2,4-D amine 12 Oz/A, and Activator 90 1 Qt/100 Gal; corn, Roundup Ultra 20 Oz/A
(twice); mung bean, Beyond 5 Oz/A, Basagran 12 Oz/A, and COC 1 Qt/A; sunflower,
Beyond 5 Oz/A and COC 1 Qt/A; and fallow, Roundup 20 Oz/A and one sweeping. We
harvested the crops with a self-propelled combine equipped with a digital scale: millet,
September 10; grain sorghum, November 12; corn, October 23; mung bean, September
11; and sunflower, October 16. We will record cost of production and crop revenues in
order to determine the crop rotation sequences that produce highest incomes.

Results and Discussion

This is the first year of this dryland crop rotation sequencing study; therefore, all
the crops followed fallow. Millet produced the highest viable net income, $126.83/A.
The high variable net income of millet is due to low seed cost ($2.30/A), low weed
control cost ($9.33/A), high yield (43 Bu/A), and a good crop price ($3.22/Bu).
Rotations with millet in the mix will already have an economic advantage. Millet and
mung bean are known for their iow water use. The crops following miilet and mung
bean should have higher available soil water and nutrients that should increase yields
and incomes.

Weed control costs were too high for some crops. To keep weed control costs
down, we will endeavor to select less expensive, short residual herbicides.
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Table .-Crop Rotation Sequencing Study, Walsh, 2003,

Weed Variable
Seeding Seed Control Crop Gross Net
Crop Density Cost Cost Yield Price Income  Income
*IA $/A $/A A S /A $/A
Millet 181b 2.30 8.33 43 bu 3.22/bu 138.46 126.83
Grain Sorghum 38,000 seeds  2.00 8.33 51 bu 2.30/bu 117.30 105.97
Corn 18,000 seeds  18.00 2222 25 bu 2.56/bu 64.00 23.78
Mung Bean 201b 8.00 27.95 5501b 0.10/ib 55.00 19.05
Sunflower 20,000 seeds 15.00 24.23 550 b 0.10/1b 55.00 15.77
Fallow 12.50 -12.50 -12.50
Average 17.59 69.54 46 .48

Planted: All crops on June 10, 2003; Millet, Huntsman; Grain Sorghum, Mycogen 627; Corn,

Dekalb DK 105 B/RR; Mung Bean, Berkins; Sunflower, Mycogen 8N 429CL,

Harvested: Millet, September 10; Grain Sorghum, November 12; Corn, October 23; Mung Bean,

September 11; Sunflower, October 16.
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Long-Term N Effects on Wheat-Sunflower-Fallow Rotation, Waish, 2003
K. Larson, D. Thompson, D. Harn, C. Thompson

Purpose: To study the long-term N fertilizer effects on a wheat-sunflower-fallow rotation
where N is applied to the same treatment site for multipie years.

Materials and Methods: We planted wheat, Prairie Red, at 45 Lb Seed/A on
September 25, 2002, and sunflower on June 10, 2003 at 20,000 Seeds/A using
MYCOGEN 8N429 CL. We banded liquid N (28-0-0 or 32-0-0) at 0, 30, 60, and 90 Lb
N/A to the treatment plots with two replications on March 14, 2003 for wheat and July
16, 2003 for sunflower. The N fertilizer treatments were applied to both sides of the
wheat plots and only one side of the sunflower plots were N fertilized to test the
response of sunflower to residual N left by the wheat. We seedrow applied 20 Lb
P20s/A at planting. For weed control in the wheat, we applied pre-emergence Roundup
16 Oz/A and postemergence Express, 0.33 Oz/A and 2 4-D, 0.38 Lb/A. For weed
control in the sunflower, we applied pre-emergence Roundup 16 Oz/A, Spartan 2 Oz/A,
and Prowt 48 Oz/A. We harvested two replications of the 20 ft. by 1045 ft. plots on July
2 for wheat and October 15 for sunflower with a self-propelled combine and weighed
them in a digital weigh cart. Yields were corrected to 12.0% for wheat and 10% for
sunflower.

Results: Wheat yields did not respond to increasing N rates. The wheat produced only
9to 10 Bu/A. There was no sunflower yield response to the residual N left by N
fertilization of the wheat. Sunflower yields increased with applied N fertilization.

Discussion: This is the third year of this long-term N on wheat-sunflower-fallow rotation
study. We started this study to test reports of no yield response from applied N on
dryland sunflower (Vigil and Bowman, 1998). We were unable to obtain a sunflower
stand because of the extremely dry conditions in the spring and early summer;
therefore, no sunflower crop was included in our study this year.

This is the third year that the dryland wheat yields did not response to applied N.
The non-response of wheat yields to increasing N rates can be explained by sufficient
residual N for the first year and low yields for the last two years. For the last two years,
moisture was the primary yield-limiting factor, not N. The yield average range was only
10 to 15 Bu/A for the last two wheat crops.

There was a positive linear response of sunflower yields to increasing N rate.
However, the sunflower yield increase was less than the yield increase needed to
compensate for the expense of the N. The yield response to the N rate was 1.05 Lb of
seed yield to 1 Lb of N. The price of sunflower seed is $0.10/Lb and the cost of N is
$0.15/Lb (anhydrous) or $0.25/Lb (liquid). No matter which N form is used, the yield
response loses revenue.

Literature Cited

Vigil, M.F., R.A. Bowman. 1998. Nitrogen response and residue management of
sunflowers in a dryland rotation. 1998 Annual Report, Central Great Plains
Research Station. ARS, USDA.
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Long Term N on Wheat-Sunflower-Fallow Study
Sunflower, Walish, 2003
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Fig. . N rate on dryland sunflower in Wheat-Sunflower-Fallow rotation at Walsh. The N
rates were 0, 30, 60, and 90 Lb N/A as 32-0-0. Applied N is N applied to the
sunflowers in the current season. Residual N is N applied to the wheat the
previous season. The sunflower hybrid was MYCOGEN 8N429 CL planted at
20,000 Seeds/A.
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Long Term N Rate on Wheat-Sunflower-Fallow Study

Wheat, 2003
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Fig. . N rate on dryland wheat in Wheat-Sunflower-Fallow rotation at Walsh. The N
rates were 0, 30, 60, and 90 Lb N/A as 32-0-0. The wheat variety was Prairie
Red sown at 45 Lb/A.
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Irrigated Sunflower Hybrid Performance Test at Walsh, 2003

COCPERATORS: Plainsman Agri-Search Foundation, and Kevin Larson,
Superintendent, Plainsman Research Center, Walsh, Colorado.

PURPOSE: To identify high yielding hybrids under irrigated conditions with 3200

sorghum heat units in a Silty Loam saoil.

PLOT: Four rows with 30" row spacing,
50’ long. SEEDING DENSITY: 24,000
Seed/A. PLANTED: May 29.
HARVESTED: October 15.

IRRIGATION: Two furrow irrigations:
July 2 and August 1, total applied 10 A-
inJ/A.

PEST CONTROL: Preemergence
Herbicides: Spartan 2.0 Oz/A, Prowl 48
Oz/A. Post Emergence Herbicides:
None. CULTIVATION: Once.
INSECTICIDES: Warrior for head moth.

Summary: Growing Season Precipitation and Temperature \1
Walsh, Baga County,

Maonth Rainfall GDD 2 >90F >100F DAP \3
In —eme=NO. Of DRYS§--=mmem
May 0.04 61 2 2 2
June 6.89 626 14 3 32
July 1.62 963 28 13 63
August 272 829 24 3 94
September 0.77 495 3 0 124
Oclober 0.08 186 0 0 139
Total 12.12 3160 71 23 139

\1 Growing season from May 29 (planting) to October 15
(harvest).

2 GDD: Growing Degrea Days for sorghum.

\3 DAP: Days After Planting.

FIELD HISTORY: Last Crop: Wheat.
FIELD PREPARATION: Sweep plow.

COMMENTS: Planted in good soil moisture. Weed control was good. Near normal
precipitation for the growing season with a wet June and dry July and September
months. Head moths were controlled with an aerial pesticide application. Seed yields

were fair.

SOIL: Silty Loam for 0-8" and Siity L.oam 8"-24" depths from soil analysis.

Summary: Soil Analysis.

Summary. Fertilization.

Depth pH Salts OM N P K Zn Fe Fertilizer N P.0s Zn Fe
mmhosfem % ppm Lb/A
0-8" 7.7 06 23 14 20 38 06 5.2 Recommended 75 20 0 0
8"-24" 5
Applied 125 4] 0 0
Comment Alka Vlo VHi Mod VLo VHIi Lo Adeq

Yield Goal: 2000 Lb/A .

Manganese and Copper levels were adequate.

Actual Yield: 1315 Lb/A.
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Available Soil Water

Limited Furrow Irrigation Sunflower, Walsh, 2003

Available Soil
Water

(in. of water/4

ft. soil depth)

M Depth 1 ft.
; Depth 2 ft.
' EDepth 3 ft.
Depth 4 ft.
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R/
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Fig. . Available soil water in limited furrow irrigation sunflower at Walsh. Gypsum
block measurements taken to 4 ft. with 1 ft. increments. Total rainfall at Walsh
from planting to harvest was 12.12 in. Any increase in available soil water
between weeks not attributed to applied irrigation is from rain.
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Table .-Furrow Irrigated Sunflower, NuSun Variety Trial, PRC, Walsh, 2003.

Plant Seed Test  Seed
Firm Hybrid Density Moisture Weight Yield
Plants/A % Lb/Bu  Lb/A

(X1000)
INTERSTATE 4049 AK 14.9 Below 8 32 1518
TRIUMPH TR 665 13.7 Below 8 34 1504
INTERSTATE HySun 424 13.4 Below 8 34 1450
MYCOGEN 8N421 16.3 Below 8 34 1402
TRIUMPH TR 645 (w/Cruiser) 17 .4 8.7 31 1393
TRIUMPH TR 636 13.4 Below 8 31 1306
MYCOGEN 8N429 CL 17.6 Below 8 31 1299
MYCOGEN 8N327 16.8 Below 8 35 1265
TRIUMPH TR 645 19.7 8.9 30 1226
FONTANELLE 902 NS 14.7 Below 8 31 1088
TRIUMPH TR 658 13.6 Below 8 29 1016
Average 16.6 Below 8 32 1315
LSD 0.20 238.7

Planted: May 29; Harvested: October 15. _
Seed Yield corrected to 10% seed moisture content.
Two furrow irrigations with approximately 10 in/A of total applied water.
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Dryland Sunflower Hybrid Performance Test at Vilas, 2003

COOPERATORS: Terrill Swanson Farm,

Vilas, and Kevin Larson, Superintendent,

Plainsman Research Center, Walsh, Colorado.

PURPOSE: To identify high yielding hybrids under dryland conditions with 3200

sorghum heat units in a Sandy Clay soil.

PLOT: Four rows with 30" row spacing,
50’ long. SEEDING DENSITY: 18,000
Seed/A. PLANTED: June 2,
Replanted: June 25. HARVESTED:
October 17.

PEST CONTROL: Preemergence
Herbicides: Roundup 16 Oz/A, Spartan
1.5 Oz/A, Prowl 48 Oz/A. Post
Emergence Herbicides: None.
CULTIVATION: Once. INSECTICIDE:
None.

FIELD HISTORY: Last Crop:
Sorghum. FIELD PREPARATION:
Chisel.

Summary: Growing Season Precipitation and Temperature \1
Walsh, Baca County.

Month Rainfall GDD \2 >80F =>100F DAP \3
In -——-—-No. of Days-—--——
June 6.89 585 14 3 28
July 1.62 963 28 13 59
August 2,72 829 24 3 S0
September  0.77 495 3 0 120
October 0.08 359 2 ] 146
Total 12.08 3241 71 19 146

\1 Growing season from June 2 {planting) to October 26 (first
freeze, 22 F).

2 GDD: Growing Degree Days for sorghum.

\3 DAP: Days After Planting.

COMMENTS: Planted in good soil moisture. Weed control was poor. Below normal
precipitation for the growing season, June was wet but the rest of the season was very
dry. Very low plant densities even after replanting. Seed yields were poor.

SOIL: Sandy Ciay for 0-8” and Sandy Clay 8"-24" depths from soil analysis.

Summary: Scil Analysis.

Summary: Fertilization.

Depth pH  Salts CcM N P K Zn Fe Fertilizer N P20s Zn Fe
mmhosfecm % ppm Lb/A,
0-8" 7.6 0.3 13 3 15 296 04 68 Recommended 17 20 0 1]
824" 4
Applied 60 0 0 0
Comment Alka Vio Mod Lo VLie VHi VLo Adeq

Yield Goal: 1200 Lb/A.

Manganese and Copper levels were adequate.

Actual Yield: 354 Lb/A.
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Available Soil Water
Dryland Sunflower, Vilas, 2003

12

vailable Soil
Water

M Depth 1 ft. | -
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NDepth 4 ft. |
Fig. . Available soil water in dryland sunflower at Walsh. Gypsum block

measurements taken to 4 ft. with 1 ft. increments. Total rainfall at Walsh from
planting to first freeze was 12.08 in. Any increase in available soil water
between weeks is from rain.
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Table .-Dryland Sunflower, NuSun Variety Trial, Vilas, 2003.

Plant Seed Test Seed

Firm Hybrid Density Moisture Weight Yield
Plants/A % Lb/Bu  Lb/A
(X1000)
INTERSTATE 4049 AK 7.7 Below 8 29 489
MYCOGEN 8N429 CL 6.8 Below 8 28 415
MYCOGEN 8N421 9.1 Below 8 28 359
TRIUMPH TR 645 (w/Cruiser) 6.2 8.4 30 355
INTERSTATE HySun 424 3.9 8.3 31 346
FONTANELLE 902 NS 6.2 Below 8 28 337
TRIUMPH TR 658 54 Below 8 28 334
MYCOGEN 8N327 58 Below 8 30 334
TRIUMPH TR 665 52 8.2 31 318
TRIUMPH TR 645 7.2 8.2 31 318
TRIUMPH TR 636 4.5 8.2 29 290
Average 6.2 Below 8 29 354
LSD 0.20 55.9

Planted: June 2, replanted: June 25; Harvested: October 17.
Seed Yield corrected to 10% seed moisture content.
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Seedrow Poly Ammoniated Phosphate (10-34-0) on Dryland Sunflower
Kevin Larson and Dennis Thompson

Banding P fertilizer with the seed at planting (seedrow placement) has proven {o
be a very effective P fertilizing method for most dryland crops in the high lime, high
alkaline soils of Southeastern Colorado. For these alkaline soils, the P fertilizer of
choice for seedrow placement is liquid 10-34-0. The most common seedrow P rate for
dryland crops is 5 Gal/A of 10-34-0 which contains 20 Lb P,Os and 6 Lb N/A. High
rates of seedrow N are reported to cause N salt toxicity, which lowers germination
(Mortvedt, 1978). Growers have reported stand loss from seedrow 10-34-0 on
sunflower. This study was conducted to determine the optimum rate of seedrow 10-34-
0 for dryland sunfiower.

Materials and Methods

We tested six rates of poly ammoniated phosphate (10-34-0} fertilizer banded
with the sunflower seed on 30 in. row spacing in an alkaline Silty Clay Loam soil. The
six rates were 0, 1.5, 3.0, 4.5, 6.0, and 7.5 gallons of 10-34-0/A, corresponding to
phosphate levels of 0, 6, 12, 18, 24, and 30 Lb P>Os/A with nitrogen levels of 0, 1.8, 3.6,
54,7.2, and 2.0 Lb N/A, respectively. The fertilizer was applied with a squeeze pump
at 8.1 Gal/A and all fertilizer rates were diluted with water to their appropriate levels.
The sunflower hybrid was MYCOGEN 8N429 CL planted at 18,000 Seed/A on June 17.
We harvested the 10 ft. by 540 ft. plots on October 16 with a self-propelled combine

equipped with a four-row crop header. Seed yields were corrected to 10% seed
moisture content.

Resuits and Discussion

There was a minor yield increase to approximately 3.0 Gal/A of 10-34-0;
however, the yield increase was not economical. The yield increase was less than the
cost of the P fertilizer. There was a significant linear decline in plant density as seedrow
10-34-0 rates increased (R? = 0.915**). The lowest seedrow 10-34-0 rate, 1.5 Gal/A,
did not lower plant population, but higher rates decreased plant population by about 700
plants per gallon of seedrow 10-34-0 applied. Sunflower yields remained relatively high
until the 4.5 Gal/A rate despite the sharp decline in plant density. This suggests that
sunflower production benefits from seedrow 10-34-0 application. There is ho economic
benefit for seedrow 10-34-0 on low-yielding, low-population sunflowers; however, there
may be yield and income advantages for higher yielding, higher population sunflowers.

This is the second year that we have tested seedrow 10-34-0 on dryland
sunflower. The last seedrow P study we reported an optimum at 3.0 Gal/A. Seedrow
rates above 3.0 GalfA lowered yields. We will continue this study for the next few years;
nonetheless, from our results, we currently recommend from 3 Gal/A to 4.5 Gal/A of
seedrow 10-34-0 on dryland sunflower. Seedrow rates above 4.5 Gal 10-34-0/A on 30
in. row spacing may cause stand and yield losses to dryland sunflower.

L iterature Cited

Mortvedt, J. J. 1976. Band fertilizer placement - how much and how close? Fert. Solns.
20(6): 90-96.
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Dryland Sunfiower Seedrow P

Walsh, 2003
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. Seedrow 10-34-0 on dryland sunflower at Walsh. MYCOGEN 8N429 CL was
planted at 18,000 Seeds/A. The P and N fertilizer was 10-34-0, which contains 4
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National Winter Canola Variety Performance Test, Walsh 2003
Kevin Larson, Charlie Rife, and Dennis Thompson

Purpose: To identify the best adapted, highest yielding varieties of winter canola.

Results and Discussion: On June 3, a hailstorm shattered seeds, dropped pods, and
broke branches resulting in approximately 50 to 70% seed loss in the winter canola.
The hailstorm also lowered yield in the two spring canola trials but yield losses were
more difficult to estimate. An adjacent wheat field had vyield loss around 30%. This
illustrates that canola cannot withstand hail near harvest.

The yield average of spring canola varieties was less than half produced by the
winter canola varieties. Before the hail, the winter canola trials appear as if they had the
potential of 2000 Lb/A yield averages. The spring canola trials never look as if they
would be high yielding tests. None of the spring canola varieties appeared to be well
adapted to our environment.

All of the plants of winter canola varieties survived the winter. The 100% winter
survival is indicative of a mild winter. Severe winter can cause large stand losses.
Typically, selecting winter canola varieties with high winter survival is a wise choice for
our environment.

Canola would be a good candidate as a limited irrigated crop. This year, we had
good soil moisture at planting. However, lack of soil moisture at planting is a more
common scenario. Because we frequently have dry conditions at planting, and
recommend maximum planting depth for canola is only 1.5 in., irrigating after planting
may be the only way to assure a stand.

Flowering dates are an important consideration because they reflect timeliness of
harvest and flower sensitive freeze dates. The earlier flowering varieties are ready for
harvest before the |ater flowering varieties. This could be important because the timing
of wheat and canola harvests could clash. Remember, canola is one of the worst crops
for shattering; do not delay harvest when it is ready for harvest. Varieties that flower
early risk late-season frost damage. The earliness of some canola varieties may help
avoid harvesting conflicts with wheat, but costly freeze damage on early flowering
varieties may negate the harvest scheduling benefit.

Materials and Methods: We planted 27 winter canocla varieties for the National Winter
Canola Trial and 32 varieties for the Great Plains Nursery on September 6, 2002. We
planted 16 spring canocla varieties for the Regional Spring Canola Variety Trial on March
26, 2003, and 8 varieties for the Blue Sun Spring Canola (B. juncea) Variety Trial on
April 11. All four trials were planted at 6 Lb Seed/A with a 12 in. row-spaced drill to a
depth of 1.5 inches in good soil moisture. We fertilized the site with 75 Lb N/A using a
sweep plow prior to planting and topdressed the winter canola with an additional 50 Lb
N/A in March. No other fertilizers were applied. The soil test was: N, 14 ppm; P, 2.0
ppm; and K, 395 ppm. For weed control, we applied Treflan 24 Oz/A prior to planting.
We furrow irrigated one time in the fall and one time in the spring with about 8 to 10
in./A of total water applied for the winter canola trials; the spring canola trials received
only the spring irrigation. We harvested both winter canola variety trials on June 27.
The spring canola trials were harvested on July 21 for the Regional Spring Canola
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Variety Trial and August 12 for the Blue Sun Spring Canola Variety Trial. All plots were
harvested using a small grain head attached to a self-propelled combine equipped with
a digital scale.
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National Winter Canola Trials, NVT, Walsh, CO 2003.

Fall Winter 50% Plant Seed

Line Stand Survival Flowering Height Yield
0-10 0-10 Date In Lb/A
Casino 9.3 10.0 25-Apr 43 890
Celius 9.8 10.0 26-Apr 43 870
Jetton 9.5 10.0 20-Apr 37 860
Banjo 9.2 10.0 23-Apr 41 840
GT-2 8.2 10.0 26-Apr 39 820
ARC91022-59-L4 9.7 10.0 23-Apr 39 810
GT-3 9.5 10.0 21-Apr 36 750
ARC91019-50-E2 9.8 10.0 24-Apr 42 740
VSX-1 8.7 10.0 21-Apr 36 730
ARC90016-PR377  10.0 10.0 24-Apr 40 720
KS7436 9.8 10.0 23-Apr 36 710
Wichita 9.5 10.0 24-Apr 38 700
Plainsman 7.7 10.0 26-Apr 42 690
ARC91023-63-L5 9.8 10.0 22-Apr 43 670
Abilene 77 10.0 22-Apr 37 650
Ceres 8.5 10.0 26-Apr 40 650
KS8200 9.5 10.0 22-Apr 37 640
KS9198 8.7 10.0 17-Apr 39 640
KS8073 9.5 10.0 25-Apr 43 600
KS8227 9.8 10.0 23-Apr 37 600
ARC91016-41-L2 9.5 10.0 25-Apr 44 590
KS8285 9.3 10.0 24-Apr 39 590
KS8367 9.0 10.0 23-Apr 39 570
KS-SU-wW05 7.2 10.0 15-Apr 37 570
USI12002 9.3 10.0 22-Apr 38 570
GT-1 9.0 10.0 22-Apr 36 560
KS9012 8.8 10.0 22-Apr 42 520
Mean 9.1 10.0 22-Apr 39 688
LSD 0.05 1.3 256
CV % 35.6

Planted: September 6, 2002 at 6 Ib/A; Harvested: June 27, 2003.
Hail damage from a June 3 storm was estimated at 50% to 70%.
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Winter Canola, Great Plains ICN, Walsh CO, 2003.

Fall Winter 50% Piant Seed
Line Stand  Survival Flowering Height Yield

0-10 0-10 Date In Lb/A
KS9124 8.3 10.0 21-Apr 39 640
Ceres 8.7 10.0 25-Apr 40 630
KS9117 8.5 10.0 21-Apr 38 620
Plainsman 7.7 10.0 28-Apr 38 620
Jetton 9.7 10.0 19-Apr 33 600
Wichita 9.0 10.0 25-Apr 37 580
KS9126 8.7 10.0 25-Apr 37 550
KS9153 8.0 10.0 21-Apr 33 550
KS9020 8.3 10.0 22-Apr 37 530
KS9069 8.8 10.0 25-Apr 34 530
KS9121 7.8 10.0 20-Apr 36 530
KS9133 8.3 10.0 18-Apr 37 530
KS9172 9.2 10.0 16-Apr 40 530
KS9112 7.3 10.0 21-Apr 34 520
KS9135 8.8 10.0 24-Apr 34 520
KS8339 9.3 10.0 21-Apr 38 500
KS9197 6.7 10.0 17-Apr 33 500
KS9183 6.7 10.0 20-Apr . 36 490
KS9195 7.5 10.0 22-Apr 39 490
KSS107 9.2 10.0 15-Apr 34 480
KS9146 9.0 10.0 23-Apr 37 480
KS9129 6.8 10.0 19-Apr 36 450
KS9018 8.2 10.0 19-Apr 35 440
KS9023 8.8 10.0 24-Apr 34 420
KS9073 7.8 10.0 24-Apr 38 410
KS9201 9.2 10.0 15-Apr 37 410
KS9120 8.7 10.0 26-Apr 36 380
KS8372 9.7 10.0 22-Apr 34 370
KS8144 7.8 10.0 25-Apr 40 360
KS9025 6.5 10.0 17-Apr 33 360
KS9194 8.8 10.0 19-Apr 36 350
KS9051 8.7 10.0 20-Apr 36 340
Mean 8.3 10.0 21-Apr 36 490
LSD 0.05 1.56 160
CV% 19.5

Planted: September 8, 2003, 6 Ib/A; Harvested: June 27, 2003.
A hail storm on June 3 lowered seed yields by 50% to 70%.
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Spring Canola, B. juncea, Variety Trial, Walsh CO, 2003.

50% Plant Seed

Line Stand Flowering Height Yield

0-10 Date In /A
Ames 19180 [c] 6.2 3-Jun 24 290
Cili3 [h] 7.8 11-Jun 34 280
P1 390134 [c] 6.7 1-Jun 31 270
Ames 725 [j] 8.7 27-Jul 37 270
Pl 458934 [j] 8.5 2-Jun 48 260
P1531217 [j] 8.2 24-Jun 55 260
Hyola 401 [n] 52 2-Jun 27 260
Pl 360882 [c] 7.7 10-Jun 36 220
ZEM I [j] 8.7 31-May 42 220
Legend [n] 6.3 1-Jun 35 220
Pl 331377 [c] 7.2 3-Jun - 38 210
Cyclone [n] 6.2 11-Jun 40 210
Hyola 308 [n] 58 30-May 28 200
Hyola 330 [n] 58 26-May 25 200
Brigade [n] 7.3 12-Jun 32 190
CI3 [h] 53 6-Jun 36 160
Mean 7.0 8-Jun 36 231
LSD 0.05 252 84.4
CV% 111

Planted: March 26, 2003, 6 Ib/A; Harvested: July 21, 2003.
A hailstorm on June 3 broke branches and lowered yield.
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Spring Canola, B. juncea, Blue Sun, Walsh CO, 2003.

50% Plant Seed
Line D Line Stand Flowering Height  Yield
0-10 Date In lb/A

7566  Arid 6.5 4-Jun 32 220
7567  Amulet 7.3 5-Jun 36 150
7568 JOOD-01925 7.7 6-Jun 37 160
7569  JOOD-09439 7.8 2-Jun 32 110
7570 JOOD-11028 7.2 14-Jun 36 210
7571 JNOO4 47 30-May 34 150
7572 JO006 4 31-May 35 170
7573 Q2 7.2 16-Jun 34 220
Mean 6.6 5-Jun 35 174
LSD 0.05 2.54 57.4

CV% 6.2

Planted: April 11, 2003 at 6 Ib/A; replanted in same
rows: May 8, 2003

Harvested: August 12, 2003.

A hailstorm on June 3 broke branches and lowered yield.






