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A Return Look at Preseason Irrigation

Alan Schlegel, Loyd Stone, Troy Dumler, and Freddie Lamm
Kansas State University

ABSTRACT

Many of the irrigation systems today in the Central Great Plains no longer have
the capacity to apply peak irrigation needs during the summer and must rely on
soil water reserves to buffer the crop from water stress. Considerable research
was conducted on preseason irrigation in the US Great Plains region during the
1980s and 1990s. In general, the conclusions were that in-season irrigation was
more beneficial than preseason irrigation and that often preseason irrigation was
not warranted. The objective of this study was to determine whether preseason
irrigation would be profitable with today’s lower capacity wells. A field study was
conducted at the KSU-SWREC near Tribune, Kansas, from 2006 to 2009. The
study was a factorial deSIgn of preplant irrigation (0 and 3 in), well capacities
(0.1, 0.15, and O 20 in day ' capacity), and seeding rate (22,500, 27,500, and
32, 500 seeds a™'). Preseason irrigation increased grain yields an average of 16
bua’. Grain yleids were 29% greater when well capacity was increased from
0.10 to 0.20in day Crop water productivity (CWP, grain yield divided by crop
water use) was not significantly affected by well capacity or preseason irrigation.
Preseason irrigation was profitable at all well capacities. At well capacities of
0.10 and 0.15 in day™, a seeding rate of 27,500 seeds a™' was generally more
profltab[e than lower or higher seeding rates. A higher seeding rate (32,500
seeds a') increased profitability when well capacity was increased to 0.2 in day™.

INTRODUCTION

Irrigated crop production is a mainstay of agriculture in western Kansas.
However, with declining water levels in the Ogallala aquifer and increasing
energy costs, optimal utilization of limited irrigation water is required. The most
commeon crop grown under irrigation in western Kansas is corn (about 50% of the
irigated acres). Almost all of the groundwater pumped from the High Plains
(Ogallaia) Aquifer is used for irrigation (97% of the groundwater pumped in
western Kansas in 1995 [Kansas Department of Agriculture, 1997]). In 1995, of
3 billion m* of water pumped for irrigation in western Kansas, 1.41 million acre-ft
(57%) were applied to corn (Kansas Water Office, 1997). This amount of water
withdrawal from the aquifer has reduced saturated thickness (up to 150 ft in
some areas) and well capacities.

Considerable research was conducted on preseason irrigation in the US Great
Plains region during the 1980s and 1990s (Stone et al., 1983, 1987, and 1994;
Lamm and Rogers, 1985; Musick and Lamm, 1990; Rogers and Lamm, 1994).
In general, the conclusions were that in-season irrigation was more beneficial

than preseason irrigation and that often preseason irrigation was not warranted

Cover Your Acres Winter Conference. 2013. Vol. 10. Oberlin, KS
1




because overwinter precipitation could replenish a significant portion of the soil
water profile. Lamm and Rogers (1985) developed a relationship between fall
ASW and over-winter precipitation on spring ASW (Fig. 1). In a review of
preplant irrigation, Musick and Lamm (1990) concluded that benefits of preplant
irrigation are likely to be greatest when the soil profile is dry and growing season
irrigation is reduced. With recent dry conditions in certain areas and diminished
well capacities, this creates a situation where preplant irrigation may be
beneficial. In a more recent study Stone et al. (2008) used simulation modeling
to examine the effectiveness of preseason irrigation. They found the differences
in storage efficiency between spring and fall irrigation peaked at approximately
37 percentage points (storage efficiency of approximately 70% for spring and
33% for fall irrigation) when the maximum soil water during the preseason period
was at approximately 77% of available soil water.

LIEELL T T T T7T7T I I M | LI L T
i I i | f

—_
=]

a2 ]
TTTT [T I T T[T I T T T e T[T T rrT

i —

P =8 inches

o

P =& inches

P =4 inches

FS

P =2 inches

[\~

P = Qinches

N NN EE ERERE FEENS SRR i

Spring ASW (inches/5 ft)

croeve By e v Ve By g B

2 4 6 8 10
Fall ASW (inches/5 ft)

L=]

o

Figure 1. Available soil water in the 5 ft soil profile in the spring (May) as affected
by available soil water in the fall (November) and overwinter
precipitation (P). Results calculated using an equation from Lamm and
Rogers, 1985.

Many of the irrigation systems today in the Central Great Plains no longer have
the capacity to apply peak irrigation needs during the summer and must rely on
soil water reserves to buffer the crop from water stress. Therefore, this study
was conducted to evaluate whether preseason irrigation would be profitable
when well capacity is limited and insufficient to fully meet crop requirements.

MATERIALS AND METHODS

A field study was conducted at the KSU-SWREC near Tribune, Kansas from
2006 to 2009. Normal precipitation for the growing season (April through
September) is 13.2 in and normal annual precipitation is 17.4 in. The study was
a factorial deS|gn of preseason irrigation (0 and 3 in), well capacities (0.10, 0.15,
and 0.20 in day capacity), and seeding rate (22,500, 27,500 and 32,500 seeds
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a™). The irrigation treatments were whole plots and the plant populations were
subplots. Each treatment combination was replicated four times and applied to
the same plot each year. The irrigation treatments were applied with a lateral-
move sprinkler with amounts limited to the specified well capacities. Preseason
irrigation was applied in early April and in-season irrigations were applied from
about mid-June through early September. The in-season irrigations were
generally applied weekly except when precipitation was sufficient to meet crop
needs. Corn was planted in late April or early May each year. The center two
rows of each plot were machine harvested with grain yields adjusted to 15.5%
moisture (wet basis). Plant and ear populations were determined by counting
plants and ears in the center two rows prior to harvest. Seed weights (oven-
dried) were determined on 100-count samples from each plot. Kernels per ear
were calculated from seed weight, ear population, and grain yield. Soil water
measurements (8 ft depth in 1 ft increments) were taken throughout the growing
season using neutron attenuation. All water inputs, precipitation and irrigation,
were measured.

Crop water use was calculated by summing soil water depletion (soil water at
planting less soil water at harvest) plus in-season irrigation and precipitation. In-
season irrigations were 9.6, 12.6, and 19.0 inches in 20086; 7.2, 10.1, 15.6 inches
in 2007, 8.2, 11.0, 14.8 mches in 2008; and 8.8, 11.8, 17.9 inches in 2009 for the
0.10, 0.15, and 0.20 in day™ well capamty treatments, respectively. In-season
precipitation was 6.9 inches in 20086, 8.1 inches in 2007, 9.4 inches in 2008; and
14.4 inches in 2009. Non-growing season soil water accumulation was the
increase in soil water from harvest to the amount at planting the following year.
Non-growing season precipitation was 15.0 inches in 2007, 4.2 inches in 2008,
and 8.6 inches in 2009 with an average of 9.3 in. Precipitation storage efficiency
(without preseason irfigation) was calculated as non-growing season soil water
accumulation divided by non-growing season precipitation. Crop water
productivity (CWP) was calculated by dividing grain yield (Ib a'} by crop water
use (in). Local comn prices ($3.39, 4.80, 3.96, and 3.46 bu™ in 2006, 2007, 2008,
and 2009, respectively), crop input costs, and custom rates were used to perform
an economic analysis to determine net return to land, management, and irrigation
equipment for each treatment.

RESULTS AND DISCUSSION

Preseason irrigation increased grain yields an average of 16 bu a™' (Table 1).
Although not significant, the effect was greater at lower well capacities. For
example, with a seeding rate of 27 ,500 seeds a™, preseason irngat[on (3 in)
mcreased grain yield by 21 bu a™' with a wel! capacnty of 0.10 in day™ while only 7
bu a™ with a well capacity of 0.20 in day™. As expected, grain yields increased
with increased well capacity. Grain yields (averaged across preseason irrigation
and seeding rate) were 29% greater when well capacity was increased from 0.1
t0 0.2 in day™. Preseason irrigation and increased well capacity increased the
number of seeds ear” but had little impact on seed weight.
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The optimum seeding rate varied with irrigation level. With the two lowest wel!
capacities and without preseason irrigation, a seeding rate of 22,500 seeds a™
was generally adequate. However, :f preseason irrigation was applied, then a
higher seedzng rate (27,500 seeds a™) lncreased yields. With a well capacity of
0.2 in day”, a seeding rate of 32,500 seeds a™! provided greater yields with or
without preseason irrigation.

Crop water productivity was not significantly affected by well capacity or
preseason irrigation (Table 1), although the trend was for greater CWP with
increased water supply. Similar to grain yields, the effect of seeding rate varied
W|th irrigation level. With lower irrigation levels, a seeding rate of 27,500 seeds
a™! tended to optimize CWP. It was only at the highest well capacity that a higher
seeding rafe improved CWP.

Crop water use increased with well capacity and preseason irrigation (Table 2).
Soil water at harvest increased with increased well capacity, but this caused less
soil water to accumulate during the winter. Non-growing season soil water
accumulation averaged 2.7 in (without preseason irrigation). Average non-
growing season precipitation was 9.3 in giving an average non-growing season
precipitation storage efficiency of 29%. Preseason irrigation (about 3 in)
increased available soil water at planting by 1.7 in. Seeding rate had minimal
effect on soil water at planting or crop water use but increased seeding rate
tended to decrease soil water at harvest and increase over-winter water
accumulation.

Preseason irrigation was found to be profitable at all irrigation capacities (Table
3). At the two lower well capacities, a seeding rate of 27,500 seeds a™' was
generally the most profitable. However the highest irrigation capacity benefited
from a seeding rate of 32,500 seeds a™

CONCLUSIONS

Corn grain yields responded positively to preseason irrigation and increases in
well capamty This yield increase generally resulted from increases in kernels
ear’. Preseason irrigation was profitable at all well capacities. Seeding rate
shouid be adjusted for the amount of irrigation water available from both well
capacity and preseason 1rr|gat|0n At well capacities of 0.10 and 0.15 inday™, a
seeding rate of 27,500 seeds a™’ was generally more profltabie than lower or
higher seeding rates. A higher seeding rate (32,500 seeds a ) increased
profitability when well capacity was increased to 0.20 in day™.
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Table 1. Crop parameters of corn as affected by well capacity, preseason irrigation, and
seeding rate, Tribune, Kansas, 2006 - 2009.

Pre- . Crop
M scan S SERm P Er 00 o
irrigation prod. ) )
in day™ 10°a” bua’ Ibac-in -10°® acre™ - oz # head™
0.10 no 22.5 153 386 224 215 13.20 476
27.5 158 397 26.7 24.7 12.75 442
32.5 155 389 31.2 28.8 12.46 379
yes 22.5 171 403 21.9 215 13.43 531
27.5 179 416 26.7 253 13.15 478
325 183 419 31.5 29.6 12.80 427
0.15 no 22.5 172 389 22.2 21.2 13.24 543
275 173 395 27.0 259 12.93 465
32.5 171 383 311 29.2 12.84 406
yes 22.5 185 405 224 219 13.36 563
275 197 431 27.0 26.2 13.08 512
325 201 433 31.4 30.2 12.80 466
0.20 no 225 200 404 22.3 22.0 13.29 615
27.5 211 414 27.0 26.8 13.02 544
325 223 440 31.8 31.3 12.74 503
ves 22.5 204 396 22.1 21.9 13.59 617
27.5 218 414 27.0 26.8 13.27 551
32.5 229 436 31.9 31.2 12.74 517
ANOVA (P>F)
Well Capacity (WC) 0.001 0.411 0.086 0.001 0.687 0.001
Pre-Season 0.002 0.02¢ 0.659 0107 0.160 (¢.001
WC*Pre-Season 0222 0.297 0452 0401 0.752 0.138
Seed Rate 0.601 0.001 0.001 0.001 0.001 0.001
Seed Rate*WC 0.001 0.018 0.012 0.001 0.212 0.176
Seed Rate*Pre-Season 0.018 0126 0.089 0345 0.186 0.263
Seed RateW*Pre-Season 0.402 0.626 0427 0373 0.518 0.285
MEANS Well 0.10 167 402 26.8 25.2 12.97 456
cap. 0.15 183 406 26,9 258 13.04 493
0.20 214 417 27.0 266 13.11 558
LSDg s 11 25 0.2 0.5 0.35 21
Pre- no 180 400 26.9 257 12.94 486
season yes 196 417 26.9 26.1 13.14 518
LSDyos 9 21 0.2 0.4 0.28 17
Seed 22,500 181 397 222 21.7 13.35 558
rate 27,500 189 411 26.9 25.9 13.03 499
32,500 194 417 31.5 30.1 12.73 450
LSDgs 3 8 0.2 0.3 0.09 10
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Table 2. Available soil water in 8 ft profile, crop water use, and non-growing season
water accumulation for corn as affected by well capacity, preseason irrigation, and

seeding rate, Tribune, Kansas, 2006 - 2009.

Available soil water Non-growing
Well Pre-season Seed , Water season
capacity  irrigation rate Planting Harvest use accumulation.
in day” 10° a’'  -- in 81t profile™ -- in in 8 ft. profile™
0.10 no 22.5 8.36 5.21 21.28 2.79
275 8.24 4,83 21.55 2.73
325 8.02 4,63 21.52 2.78
yes 225 10.66 543 23.36 5.02
27.5 10.52 4.88 23.78 5.30
325 10.83 4.96 24.00 5.33
0.15 no 225 8.78 547 24.35 2.71
27.5 9.17 6.08 24.13 2.56
32.5 9.06 5.68 24 .42 2.98
yes 22.5 10.51 6.19 25.36 4.05
27.5 10.46 6.15 25.35 4.77
32.5 10.71 5.98 25.76 5.05
0.20 no 22.5 10.51 9.07 27.94 2.14
275 9.95 7.86 28.59 3.02
325 10.56 8.53 28.53 2.82
yes 225 13.44 10.82 29.11 3.15
27.5 13.22 10.13 29.58 3.68
32.5 12.90 9.85 29.55 3.55
ANOVA (Probabitity>F)
Well capacity (WC) 0.010 0.001 0.001 0.001
Pre-season 0.001 0.266 0.001 0.001
WC*Pre-season 0.647 0.587 0.010 0.001
Seed rate 0.779 0.076 0.001 0.002
Seed rate*WC 0.692 0.173 0.059 0.156
Seed rate*Pre-season 0.985 0.820 0.546 0.424
Seed rate"WC*Pre-season 0.389 0.625 0.749 0.303
MEANS Well 0.10 9.44 4.99 22.58 3.99
capacity 0.15 9.78 5.92 24.89 3.69
0.20 11.76 9.37 28.88 3.06
LSDgas 1.49 1.77 0.39 0.38
Pre- season no 218 6.37 2470 273
yes 11.47 7.15 26.21 4.43
L.SDg g5 1.22 1.44 0.32 0.31
Seed rate 22.5 10.38 7.03 25.23 3.31
27.5 10.26 6.65 25.50 3.68
325 10.35 6.61 25.63 3.75
LSDggs 0.34 0.40 0.18 0.24
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Table 3. Net return to land, irrigation equipment, and management from
preseason irrigation (0 or 3 in) at three irrigation well capacities and
three seeding rates at Tribune, Kansas 2006-2009.

Well Preseason Seeding rate (10°a™)
capacity irrigation 22.5 27.5 32.5
in day’ Net return, $ a™' yr
0.10 No 231 238 214
Yes 285 300 297
0.15 No 290 283 261
Yes 321 352 357
0.20 No 415 449 485
Yes 417 458 492

Corn research plots being irrigated with a lateral move
sprinkler irrigation system at Kansas State University.
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Cropping intensity, fallow efficiency, and field peas
and safflower as fallow alternatives

Lucas A. Haag, Northwest Area Agronomist
Northwest Research-Extension Center, Colby, Kansas

Water is the most limiting factor in Great Plains crop production. Limited amounts
of precipitation and erratic patterns led to implementation of the crop-fallow system to
help stabilize crop yields as in this region growing season precipitation alone is almost
never enough to meet the evapotranspiration (ET) demands of a crop. Significant
advances in cropland productivity throughout the region have resulted from improving
precipitation use efficiency (PUE) of cropping systems and fallow efficiency or
precipitation storage efficiency (PSE) during the remaining fallow periods.

The increase in surface residues and feasibility of a NT cropping system has
allowed improvement in PUE and WUE by replacing the summer fallow period with a
summer annual crop (Nielsen et al., 2005; Peterson et al., 1996; Schlegel et al.,
2002). The addition of a summer annual such as com, grain sorghum, proso millet, or
sunflower improves PUE by using water for transpiration that would have otherwise been
lost to evaporation during the fallow period. This intensification provides greater net
returns and reduces economic risk (Dhuyvetter et al., 1996; Schlegel et al., 2002).
Wheat-summer annual-fallow rotations also provide opportunities to control and reduce
seed banks of many weeds (Lyon and Baltensperger, 1995; Hoitzer et al., 1996).

Factors Impacting Fallow Efficiency

Fallow efficiency or precipitation storage efficiency is simply defined as the
amount of water stored in the soil profile over the fallow period divided by the total
precipitation received during that time. Any situation that allows loss of water from the
system will thus result in a decreased fallow efficiency. The most notable processes that
result in water loss from the system are transpiration of water by weeds, runoff of
precipitation into non-crop areas and evaporation of water. Certainly keeping fallow
fields weed-free gains much attention due to the visual impact of weedy fallow. Less
obvious however are the impacts of runoff and evaporation as they are harder to see

and quantify.
Tillage reduces
fallow efficiency (Table 1)

25 .5

Residue Level (1000 Ib ac)

7.5 10

through several
mechanisms. The
immediate evaporative loss
that occurs from freshly
tilled soil can be significant,
especially when the soils
contain moisture to the
depth of tillage, tillage is
intensive (i.e. disk, plot,
chisel), and evaporative
conditions are high. Tillage

Precipitation Storage
Efficiency (%)

also reduces surface 15
residues which can have a '
large impact on fallow
efficiency. Increased
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surface residue reduces the impact of falling rain which results in higher infiltration and
less run-off of precipitation. Increased surface residues also alter the wind profile near
the soil surface and the solar radiation energy balance, both key drivers in evaporation
which decreases fallow efficiency.

Maintaining high fallow efficiencies is inheriently difficult in the High Plains due to
the nature of precipiation events that occour during the fallow period. During the fallow
phase of a W-S-F rotation, nearly 70% of the precipiation comes in events of less than
1%, distributed farily evenly by 0.10” increments, with the most events under 1” being
0.11 to 0.20” in size. As the size of a precipiation event decreases the larger percentage
of it is lost to evaporation. Maintaining surface residues reduces evaporative losses,
especially of the small precipiation events. It is also these smaller events perhaps that a
growing crop can make the most use of compared to a loss in fallow if the root
architecture is condusive to capturing it.

Rainfall Event Size During Fallow (WSF)

0.25
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Crop rotation can also have an impact on fallow efficiency due to the type and
amount of residue produced by the previous crops and its rate of decomposition. Data
at Tribune, KS has shown follow efficiencies can be nearly double following crops
producing high levels of durable residue such as sorghum compared to lower levels of
residue that decompose faster such as sunflower and soybean (Table 2). This holds
true even when evaluated in more intense four-year rotations where higher levels of
durable residue preceded the use of a low residue crop (Table 3). When making
cropping decisions it is important to consider the amount and durability of crop residue
present when heading into a fallow period. A rotation that places low residue and/or
quickly decomposing crops ahead of a long fallow period should be avoided. An
extremely bare soil condition due to drought or a low level of residue due to poor crop
growth may warrant continuous cropping if possible to reestablish surface residues and
improve precipitation storage efficiency. For example, continuous cropping no-till wheat
into poor wheat stubble to build residue before returning to row-crop instead of seeding
row-crop into poor stubble.,
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Fallow Alternatives

Research has been conducted in western Kansas looking at crops that could be
used either as green fallow (cover crop) or as a cash crop in place of fallow. Growing a
crop in place of fallow could possibly improve the PUE of the entire system by
transpiring water through a plant that would have otherwise been lost to evaporation
during the follow period.

Schlegel and Havlin (1997) evaluated a wide array of species for use as a green
fallow crop in a wheat-fallow rotation at Tribune, Kansas. Of the species evaluated,
hairy vetch appeared to be the best suited with regard to stand establishment and
growth. They evaluated the impacts of hairy vetch on subsequent wheat yields and
discovered when the vetch was not terminated until mid-July subsequent wheat yields
were reduced by 43%. The impact was much less pronounced when the vetch was
terminated in April to mid-May. Vetch was also seeded in the late summer prior to grain
sorghum and reduced sorghum yields when allowed to grow until spring.

More recent work as looked at replacing fallow with a forage or cash crop that
could further intensify the rotation beyond wheat-summer annual-fallow while generating
economic returns (see work by J. Holman in this proceedings). Additionally, in 2010
studies were initiated to look at yellow field pea and safflower as potential, spring seeded
short-duration crops that could partially fill the fallow period. Both crops had been grown
in the region on an experimental basis at times in addition to some acres planted by
producers on a limited commercial basis. Field peas are a fibrous and shallow rooted
legume. Although previously evaluated as a nitrogen fixing green fallow crop, field peas
are a highly concentrated source of protein and could be a valuable feedstuff to the
established livestock feeding (Hinkle et al., 2010} and emerging dairy industry
throughout the region as either grain or forage. Safflower is regarded as a drought
tolerant crop, gaining that reputation from the deep rooting ability of its tap-root, much
like sunflower. It is an oilseed crop, the oil from which is suitable for human
consumption.

Both crops were no-till seeded in mid-March into corn or grain sorghum stalks as
partof a wheat-corn fallow or wheat-sorghum-fallow rotation. Peas were seeded at 150
— 180 Ibs ac™, approximately 1.75” deep. Four treatments were evaluated in the peas,
May 15 termlnatlon June 1 termination, grain harvest, and green fallow. Safflowers
were seeded at four different seeding rates, 15, 25, 35, 45 |bs ac™, approximately 1
deep. Soil water measurements were taken at planting, through the growing season, and
at wheat planting. Field peas tended to use between 1.4 and 3.5” of water compared to
fallow while safflower generally used 4. 5 6" of water compared to fallow. Field pea
yields have ranged from 2 to 33.5 bu ac™ while we have struggled in this study to
produce economically viable safflower yields. The different fallow alternatives have
resulted in vastly different levels of available soil water at wheat planting, typically in the
order of No-Till Fallow > Pea > Safflower. This trend was reflected in subsequent wheat
yields where wheat after peas was reduced by 13 to 53% and wheat after safflower was
reduced by 32 to 86% compared to wheat after no-till fallow. White the water use of
safflower is to large to allow its utilization as an alternative to follow, under the proper
management, weather and market conditions it may eventually prove useful as a cash
crop in a rotation with a longer subsequent fallow period. Field peas may offer an
opportunity for intensification of the rotation that is economically positive depending upon
the wheat : pea price ratio.

Current limitations to field pea production include susceptibility to heat-stress,
especially during flowering which has resulted in the highly variable yields observed in
this study. Earlier planting dates and evaluation of available genetics for heat-tolerance
may be potential avenues for improvement in this regard.
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Table 1. Effect of tillage on fallow efficiency in Wheat-Fallow (WF) rotation. Tribune,
Kansas 1993-1998.

Fallow
Fallow Method Accumulation  Efficiency
cm (in) Percent
No-Till 16.0 (6.30) a 23.8 a
Reducted Till 14.0 (651) b 20.9 a
Conventional Till 8.2 (323) ¢ 12.1 b
ANOVA P>F
Source of Variation
Fallow Method 0.011 0.0114
LSD 0.05 1.6 1.7 0.07

T etters within a column represent differences at LSD {0.05)

Tabte 2. Crop choice effect on surface residues and fallow efficiency. Tribune, Kansas
1998-2008.

Fallow
Fallow Method Accumulation  Efficiency
cm (in) Percent
W-S-F - 83 (3.25) a 20.1 a
W-SF-F 53 (2.08) b 12.5 b
ANOVA P>F
Source of Variation
Fallow Method 0.0452 0.0346
LSD 0.05 1.6 (1.14) 6.94

T_etters within a column represent differences at LSD (0.05)

Table 3. Crop choice effect of fallow efficiency in intensified rotations. Tribune,
Kansas, 2001-2006.

Fallow

Fallow Method Accumulation  Efficiency

cm (in) Percent
W-C-GS-F 8.3 (3.26) a 20.4 a
W-C-SB-F 58 (227) b 14.1 b
W-C-8F-F 42 (1.64) ¢ 10.0 c

ANOVA P>F
Source of Variation
Fallow Method 0.0002 <0.0001

LSD 0.05 1.6 (0.54) 2.53

“Letters within a column represent differences at LSD (0.05)

Cover Your Acres Winter Conference. 2013. Vol. 10. Oberlin, KS
12




Fleld Peas

* DS Admiral Yellow Field Pea
+ Planted mid March @ 150-180 Ibs ac™*
* Four Treatmenis
— Terminated 15 May and left as cover crop
— Terminated 1 June and left as cover crop
— Allowed to fully mature and left as cover crop
— Harvested for grain early July
= 2011 Winter wheat failed at Tribune and emerged
late at Colby (end of February / early March)

» 2012 Winter wheat was harvested at the Kansas
locations

Field Pea Biomass Production and Water Use
SWREC-Tribune 2010

Fiebl Pew Bivtios Proafoction anil Wales Use
SWRECTihune 2080
< 4500 4HOE
2 2000 4 ——Homassh st %“7!.3.50 F3
£ 3600 o -m-Witorshe ouor s Fafoagriteg 300 %
P = = Pt |
3 Zom e 200 %
g phirey e 150 3
& 0 180 6
T s et oso S
i 0  ——— T L]
g a s o & § e
SEEEEE
15 May g 14
v Homage b ac-i) i i) 3937
-~ Walar e over NT 437 148 33
Fatiow flncha st

Fallow Alternative Impacts on
Available Soil Water at Wheat Planting

Table 2. Avallable soll weler ot wheat planting &5 effected by fallow method.
NWREC-Colby 20 10

Avaitable Soil Yater at

Fallow Method Whast Planting
cm [ja}

NT Fallow 306 (1205} @

Faas ~ Green Fallow 271 (10.66) ]

Safffower 88 {742} [

ANOVA P>F
Source of Variation
Fallow Method 0001
LSD 0.0 3.2 {1.26)

| elters wihin a column represent differsnces af LSD .10}

Haar
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Water Use by Field Peas vs. No-Till Fallow

SWREC-Tribune
Peas
effectively
used 3.38”
of water
Water Use to Date (Inches)
15-May 1-dun 1-Jut
Termination  Termination  Harvest
Peas 2.18 5 42 930,
Fallovr 1.81 3.94 5.82
Fallow Efficiency 23.3% 31.1% 25.8%

Pea Grain Yields

Location 2010 2011 2012
bu ae™

Colby 335 7.1 28

Garden City - 7.3

Tribune 26.7 - 18.9

Bushiand - -

Tribune 2010 - Fallow Alternative Impacts on
Available Soit Water at Wheat Planting

Table 1. Available soil water 2t wheet planting a2 effected by fallow method.
SWREC Trbune 2010 Prafnnarn Dita
Available Soil Water 2t

Falwwtsalod  WhoaFlang
cmiiny
N Fellow 24 (802 a
Pens Tarminated 61 139 (547} ah
Poas Mavested for Srain 13.9 ] ab
Paas Torminaled 518 181 (536 abx
Peas - Grosn Fallow 122 {478 be
Safttower $4 (250 =
ANOYAP2E
Sawgce of Variation
Faillow Mettrod 00651

LS00 73 {287}
W etters wilhin & colomn yopresont clifforonces & LS00 10)




Tribune 2011 — Fallow Alternative Impacts on
Available Soil Water at Wheat Planting

Tabie 3, Avadilable sofl weter &t whast plenling as alfected by fallow method,

SNREL-Tribuna 2011 Preliminary Daia

Awgilatie Bok Waler o Wheat

Fajlows dathad Planting

<m {in}
Paas Torminged §18 11 {674 a
NT Falow Lk {6.58) 4
Pess Termingtad 81 144 {568 ab
Pasg Harvested for Grain s {4.52) ]
Psas - Green Fafiow 102 403 b
Safflover 42 {187) ¢

ANMOVAERE
Seurce of Varigtion
Fallow Mathod 00008

ishelo 42 . ...0en

TLetters within & colurmn represent differences at | S0 16.40)

2412 Colby Wheat Grain Yields

Table z. Subsequent wheat grain yislds as affected by fallow msthod.
MWREC-Colby 2012 Prefiminary Data

Wheat Grain Yield

Fallow Method
woha (DWEe) '

Paas Terminated 5718 {56.50) a
NT Fallow 51.22) ab
Peas Teminated 61 149.18) ab
Peas Harvested for Grain 144.50) +1:3
Pegs - Green Fallow {40.51) &
Saffiower {38.44} c
Source of Vgdation

Fallow Mathod 00003
1S Q.10 {7.96}

Lotters within a column reprasent differances at LSD {D.10)

2012 Tribune Wheat Grain Yields

Teble x. Subsequent wheat grain vields as affected by feliow method.
SWREC-Tribung 2012 Preliminary Data

Ealion Method Vihed! Grdin Yield
Vgiha ufacy
NT Faliow {G.51) &
Peuas Terminated 611 {5.22) &
Paas ~ Green Fallow {5.64} El
tidas Peas for Grain {6.61} a
Peas Terminated 5/18 (5.29) 4
Saffiower {9.73) ]
ANOVA PF
Souree of Variation
Falloys Method 0.9092
LED 0,10 {3.62}

T aiters wathin 2 coltmn represent differences at 2 S (0.10%

Cover Your Acres Winter Conference. 2013. Vol. 10. Oberlin, KS
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Fallow Allemative Sludy
SWREC-Trihune 2010
Avadlable Soll Water at Wheat Plentlng

PREISHARY DATA

a Letlers reprasent difforences withih a dapth &l LSD-0 05

—— NT Failsw
oy FreldPoss
~a~  Safflower

212 Garden City Wheat Grain Yields

Tabl x. Subseguent wheat grain vields as affectad by fallow method.
SWREC-Garden City 2012 Prefiminary Data

Fallow Methed Whest Grain Yield
kovha {butac)
NT Foftow {30.16) a
Peas Teminsaied 5A18 (20.23} b
Peas Temmirated 61 {17 .57} be
Peéas - Groen Faliow {16.83} bo
Midas Peas for Grain (14.26} be
Admirel Paas for Grain 113.06}) 3
Safflower 4,14} d
AROVA PoE
Saurece of Yanation
£allow Method £.0003
LghnJa 6.47}

tL atters within = column repressit differences at LS (610}

Moving Forward

Although growing field peas may reduce subsequent
wheat yield, the entire system may be more profitabie
depending on wheat:pea price ratics

Can we make the decision of planting peas based on
profile water at pea planting time

Are there better genetics available for temperature stress

Viability of “bin-run” seed grown in the central High
Plains

Planting date, how early can we push it




Fallow Replacement in Western
Kansas

John Holman

Scott Maxwell & Tom Roberts

COLLEGE OF AGRICULTURE

(4 KANSAS STATE UNIVERSITY

Fallow Treatments (Cover, Forage, Grain)

Season

Crop

Year Produced

Winter

"
LLLL
"n
e
e
e
ey
nn
nn
Spring
m"n
mar
LLLL)
nn
e

Other

Ligly

Yellow sweet clover

Yellow sweet clover/Winter triticale

Hairy vetch

Hairy vetch/Winter triticale
Winter lentil

Winter Tentil/Winter triticale
Winter pea

Winter pea/Winter triticale
Winter triticale

Winter pea (grain)

Spring lentil

Spring lentil/Spring trittcale
Spring pea

Spring pea/Spring triticale
Spring triticale

Spring pea (grain)
Chem-fallow

Continuous winter wheat

2007 2008 2609 2018 2611

X X

X

o
LT T T I T T I I |
PPt e bl B

]
o b ]t e

E

]

L]
MM R e b B bl P b b e M M b

B b pd b e

[ Lol
]
|

» 18 treatments total
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2008-2011, Crop Biomass
2008-2011 Crop Biomass Yield
000 "3. 3710835750 su0eq
3560 4
3
%39@5
> 2500 -
gzmm
g 1500 -
£
g 069
500
& A & S & S & % &
& &S 5" ’“@‘zy & o es‘@ & F F S
FFFFs é‘ &3& 4{\&&%\6.@?%
& &F ¢ & F e& S
R & & & o
Lo
R A A
é\o
Winter lentil 2009-2011 Cover Crop
Soil Organic Carbon
[ 33 : 1
A Dumayea Sussmer 2011 a
i B Azn 2
§9 4 & N -
% ﬁ I |
4
83
']
15 —
B o £
2 Spring 2012
B
£
<6
&
&3
 aow  Winter Spring  Spring  Wiitr  Spring Comiiwueus
Leotit  Lendl Pen Frideale  Trificale Wheat
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Wind Erosion

Wind erodible fraction (<0.84 mm aggregates)
6.8

5 A {7 fayed Sumer 2010
. A
Foed o
3
g A
£ 04 A
&
Z b
3 L
0.2
80
08
% Spring 2012
k4
B0
&~
X
&
2
3
¢.2
&g -
Falow  Winter Sprmg Spring Winter Spring Continuons
Lentit Pea Tritivale Triticate  YWheat

Cover Crop CP

CP {%]) Dry Matter
by
L4

Hairy
vetch/Triticale
PealTriticale

Lentili Triticale

PealTriticale

LentilTriticate

Winter Spring

* Microbial protein and amino acid production
+ > 13% “premium” nutritive value
» Alfaifa 18-24% CP

Cover Your Acres

Winter Conference. 2013. Vol. 10. Oberlin, KS
17




Total Digestible Nutrients (TDN)

Cover Crop TON

72 76

TDN (%) Dry Mattor
o
PY

Habry
vetch/Triticale

Pea/Triticale

PealTriticals ©
Lentii/Triticale

Winter Spring

* Energy available
» Alfalfa 61-67% TDN

_.Yield Results (2008-2010 similar results)

2009 Winter Wheat Yisid following 2003 Cover Crops

)

o $6abc BTabe

: : Qd i

2

by |

z m

% m

£ m

~ E

§ =
@ Fl L]
T 818181
: ElEl |E
g HE gl d
3 > .

Winter gpring None

+ Good yields: 45 bu/A APH, visual diff with cont. wheat

* No effect of residue management treatment
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2011 Yield Results

2041 Winter Wheat Yield following 2010 Cover Crops

L
=

-2

-
o

-~
)

“Winfer Wheat Yieid {(buA 13.8%)

-3

o

Hgdry Veteh |2

g
£
|
5
-y

Winter

Very dry year, marginal wheat stands
No effect of residue management treatment

On average spring forage reduced yield 3 bu/A

2012 Yield Results

2012 Winter Wheat Yield following 2011 Cover Crops

ot
=

g

]

£~
=

-
o

=
=

Winter Wheat Yield fulh $3.5%)

o

o

Haity Votch

Halzy Vetchif ritlcale

Nohe

L

Very dry year, marginal wheat stands
No effect of residue management treatment
All treatments reduced yield compared to fallow

L
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2009-2012 Yield Results

2009-2012 Winter Wheat Yield Following Cover Crops

.60
3
o5 50
2
o
a40
=
ﬁ 30
k]
g 26
S
E o _
% £ 2 2 a o+ E=] 2 2 ] 2 -] h:4 B
i § F F : & § 3|8 § &2 g §: &8
= E E E E =2 ¥ E 2 41 8] &
& E g z § g ¥ 5
@ =4 L] -]
s § B * 5
] > 3
i
Winter Spring Winter; None
&
Spring
+ 2 good years, 2 very poor years
* No effect of residue management treatment
Economic Results
T Winter spiing Hone
Vetch/ Lentll/ Peal Lentitt Peal Pea,
Veteh Tt lentil Tt Pea Tht Tdl Wheat Lentl TH Pea Tt T graln  Fallow
Expensas
Total seading cost $#A €9 45 24 26 I ¥ 2T A 23 26 40 38 30 40 )]
Total hay cost A 19 €4 17 & 21 6 & 0 14 O3 H# a [}
Graln harvesting HA ] 9 0 2 o 9 2 W 0 ] LI L] 30 a
Fallow spray cost $A ® 36 36 ¥ I 6 W I 36 3B W W I % 48
Irvcrop spray cost $A g i) @ 0 g 8 0 11 4] 0 p 0 2] 11 B
Total Expense [cover} Ha 83 6 61 I3 63 63 - 59 62 Y6 Tt &6 - .
Total Expenss thay) 23 148 77 121 8 133 16 - 78 2% 100 111 04 - -
Total Expense [graln} - - - - - - . 98 - - - “ - 17 48
Returns
Yiatd fonfA or buiA G2 22 02 24 63 23 2% 30 03 10 48 t2 A1 140 0.0
Piice $ton af $hu e 110 119 116 110 10 9110 7 Mo 140 16 118 110 ? ]
Yleld Retum $/A 2B MO AT 29 I 243 3B 216 30 108 93 130 1M 8z 0
N Retum %A 20 20 0 20 20 20 @ g 20 20 2 20 4 ] Q
Impact on wheat LA -4 4«2 & 5 .2 -8 -2 -3 < -6 -+« . 12 ¢
impact on wheat $/A ~26 -89 13 53 .39 .78 -BR -1 20 48 39 B2 33 78 1}
Net Return {eover) 411 22 53 A0 92 426 AN - =38 8% <35 103 9% - -
Net Return {hay) A4 9 73 4 &7 7 I8 * B8 F1 55 A7 W20 " -
et Retumn {grain} - - - - - - E ) - - - - - -38 45
Net Retum {alt vsfallow] 76 56 25 4 S0 55 75 2 ~28 3 -5 1 14 10
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Economic Results Summary

Return Winter Spring None

Vetch Lentil Pea Lentil Pea Pea,
Vetch Mrit Lentil /Trit Pea /Trit Trit Wheat Lentil /Trit Pea [Trit Trit grain Fallow

Covercrop -111 -122 -53 -100 -92 126 -121 - -58 -88 -85 103-98 - -

Hay -124 9 73 14 87 7 28 - 68 -51 55 47 20 - -
Grain only - - - - - - - -46 - - - - - =38 48
Best

alternative -76 56 -25 61 .50 55 75 2 20 3 48 1 19 10

+ Fallow cost $48/A
* Returns include any reduction of following wheat yield
« Winter and spring triticale hay, grain peas, cont. wheat

Results
« Impact on wheat yield and profitability

— Depends on wheat yield potential
— Wet years little to no impact on yield {yield 2 70 bu/A)
— Dry years
— 2011: dry year (WF yielded 23 bu/A)
— 8pring crops < 1 bu & winter crops < 6 bu
— 2012: second dry year (WF yielded 32 bu/A)
— Spring crops < 23 bu & winter crops < 24 bu
~ “Average” year?
— IE you knew you were going to be in a drought W-F best
— What is the best choice long-term?

— How much weight do you put on a record drought year?

Cover Your Acres Winter Conference. 2013. Vol. 10. Oberlin, KS
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Results

. Spring triticale forage
— 4 years of no yield impact & 1 year yield reduced

— 2008, 2009, 2010, & 2011 no impact

— 2012 24 bu
On average wheat yield -2.5 to 5 bu/A (range: +2 to -24)
1 ton forage @ $110/ton

— Net $19 to 36/A more than chem-fallow long-term

— Net $54/A more than chem-fallow without 2012
Break-even yield reduction of 7.5 bu/A @ $7.00/bu

— Wheat-fallow yield potential of <25 bu?

Conclusion
» ltis only sustainable if it is profitable

— Graze it, bale it, or combine it!
— No difference if grown as forage or cover

» High seed cost, offsets N contribution- grow own seed
— More economical to apply N

» Select fallow replacement crop adapted to region

» Terminate cover crop prior to June 1 for winter wheat

+ If moisture is available consider double-crop after wheat

» Harvesting crop as forage or grain in place of fallow can
increase profitability

Cover Your Acres Winter Conference. 2013. Vol. 10. Oberlin, KS
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KANSAS FARM MANAGEMENT ASSOCIATION

— serving farmers in Northwest Kansas since 1950

Your Farm - Your Information - Your Decision

The primary goal of the KFMA program is to provide cach member with information that can be
used to help make farm and family decisions. KFMA Economists assist producers by providing the
following information and services:

* Sound farm accounting systems

» On-farm visits

» Accrual basis whole-farm and enterprise analysis

» Financial benchmarks for comparing performance with similar farms

* Year-end tax planning and management
» Integrated tax planning, marketing and asset investment strategies
» Assistance with estate planning and farm succession planning

* Guidance for business entity and structure planning

KFMA Benefits ‘
Working individually with each member, the Ag Economist develops strategies for long-term

growth and success.

“Knowledge for Life”
Extension Agricultural Economist

Kansas Farm Management Association, NW

890 5. Range
Kiel Roehl Colby, KS 67701
Mark A Wood
Clint Milliman Phone: 785-462-6664

Fax: 785-462-3863
E-mail: frmmgtnw@st-tel.net

Kansas State University Agricultural Experiment Station and Cooperative Extension Service,

K-Siate Research and Extension is an equal opportunity provider and employer. Issued in furtherance of Coop-
erative Extension Work, Acts of May 8 and June 30, 1914, as amended. Kansas State University, County Ex-
tension Councils, Extension Districts and United States Department of Agricalture Cooperating,

John Floros, Pean and Director,

Cover Your Acres Winter Conference. 2013. Vol. 10. Oberlin, KS
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Leveraging infermation to maximize
wheat vield response to foliar
fungicides

Erick De Wolf
Kansas State University
Plant Pathology

What are the Product Options and
Costs of Application?

Product Comparisons

© 4 % % o@ B om s om © 6w owm omo®momowom
el (bufa) Yield b}

Targstad dlaeases tan 2potand wef st

ata provided by Bill Bocius, KU Plast Pathoiogy

Cover Your Acres Winter Conference. 2013. Vol. 10. Oberlin, KS

24

12/21/12

Complex of Foliar Diseases

* The foliar disease
complex is often
responsibie for >10%
state wide yield
reductions

Tan spot Powdery mildew

Septoria leaf blotch

Fungicide Product Options

* The decision to apply is more important than
small differences between efficacy

* Availability, price and PHI may be your
determining factors

What is the residual activity of the
fungicides?

* Fungicides in the fungicide efficacy table will
generally last 21 days

* Yes, this includes the generic tebuconazle
{Folicur) and propiconazie (Tilt)




variety

Research Backing Fungicide Residual Activity

Fungicide evaluations in Manhattan 2008-2011
* Primary focus tan spot and leaf rust
* Heavy disease pressure and susceptible wheat

* Multiple disease evaluations after application
provide evidence of residual activity

12/21/12

Targeled diseases tan spot and ieaf rust

Comparison of Fungicide Residual Activity, 2011

100
20
80
70

so / eTintTne 8 floz
a0 ‘w/ masFofletse 4 Rz

Disease severity on flag leaves (%)

30 == Untreated
20
10
0
18 22 5
Numiber of days after application
Fungicides appiled af heading May 8

60 £ s==efPrasare 6.5 fl ox

,ﬂ’f e Quitt Xced 1051l 0z

Data prvidad by Sill Bockus, KSU Plact Pathalogy
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Comparison of Fungicide Residual Activity, 2010

90

20
70

/ .

f‘{ eprasara 6.5 R oz

&0

/ Qe Xcok 10.5 fi 07

S0

emeTiylaling 4 floz
2

40

=== Foficur 4 f oz

/ wyntreated
4

Disease severity on flag leaves (%)

0

3 f
20 M

s

19

Fungicides appliad at heading May @
Targeled <iseases lan spot and ieaf nusl

22

27

Number of days after application

Data provided by 51l Bockus, X5U Plant Pathatogy]

What about the preventative and
curative activity of the fungicides?

» All fungicides are best applied when disease is
still at low levels
-~ Severely damaged leaves can not be restored to
health
* Triazole fungicides are generally considered

to have slightly better curative activity
— Triazele
» Tilt, Prosaro, Folicur
— Mixed mode of action (Triazole + strebilurin)
+ Quilt Xcel, Stratego YLD, TwinLine
— Curative activity varies with disaase targeted

plants before a rain

raln

Are these products vulnerable to
removal by rain?

+ The fungicides listed in the fungicide efficacy publication are
adhere weli to leaves and are readily absorbed by plants

+ less data to support how long a fungitide needs to be on the

* Generally, the more dry time the better
— tost recommendatiens indicate that the fungicide must dry pror to

— This may take sevaral hours in humnid conditions

When is the best time to apply a
foliar fungicide?

Cover Your Acres Winter Conference. 2013. Vol. 10. Oberlin, KS__
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Fungicide Timing

+ Single fungicide applications are most
effective when applied between flag leaf
emergence and flowering

— Target: disease control on last two leaves

Tests of Early Fungicide Applications

il s i i
L L
Yiold (bufa}

Targeted diseasaa lan spol and jaof aist
Data pravidad by 811 Enckus, REY Plant Pathology

What is the Typical Yield Response?

Cover Your Acres Winter Conference. 2013. Vol. 10. Oberlin, KS
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What do you think of early fungicide
applications?
— Early applications generally result in only a small

yield Increase

— Most reasonable when combined with second
application at boot or heading

— Most of the yield response comes from 2n¢
application

Are there potential concerns with
early treatments?
» Generally applied at half rate creating
potential issues with fungicide resistance

s Limited systemic nature of fungicides means
new growth is not protected

Fungicide Response [n Kansas

* K-State Research and Extension fungicide
evaluations 1991-2011

* 169 observations

* Locations: Manhattan, Hesston, Hutchinson,
Garden City, Colby, and Belleville




12/21/12

- . Yield Response Foliar Fungicides: Percent
Fungicide Research Details P g
. Lag
* Products evaluated include
— labeled products {Tilt, Twindine, Stratego, Quilt, Folicur} =
— Susceptible varieties a0 8
— Evaluated in high disease pressure %
« Single fungicide treatment applied between flag leaf | oo g
emergence and flowering M
£
he £
20 -6 o 10 %0 a0 40 s @ 70 80
Yicld response (%)
Yield Response Folfar Fungicides: Percent
Average = 10% Lap . .
Most batween 4 and 4% How can we maximize chances of
a0 s yield response from fungicides?
4
P
Lin <
R A R T R S S A S
Yield response (%}
Yield Response Foliar Fungicides; Percent . .
> } g Key Factors Influencing Yield Response
Average = 10% Lo
Mot between 4 and 4% * Strategies for making fungicide decisions
.- — Determine which varieties are most likely to
H respond to fungicide application
.-ﬁ + Susceptibility / Resistance to multiple diseases
Above avarage [*0 8 — Correctly identifying the in-season risk of disease
yieid response 3
/ E loss
b 2
0 o 0 10 23 a0 46 80 e A a0
Yield response (%)
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Evaluating Susceptibility

* Susceptibility to [eaf diseases

— Stripe rust, leaf rust, tan spot, Septoria tritici
blotch, powdery mildew

— Summarize disease ratings to create a simplified
index

Leaf Disease Resistance Index

Decision Based on Variety

Chance of Yield Respanse

100
-]
80
il

50
40
30 -

2 e e R -
10

Chance of yield respanse (%)

Resistant Suscephible

#Based on target of 4 bu/a or more
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Fungicide Testing Results

* Three central Kansas location

* 2003-2011 with multiple varieties

* Single application of Quilt or Prosaro at heading
« Comparison with untreated control

* 125 chservations

Decision Based on Variety

Yield response relative to untreated control

Yield Response (bufa)
Q = MW s ;- e

Susceptible

Identifying Disease Risk

« Variation in disease pressure is normal
— Between years
— Among locations

* Factors influencing variation
- Local weather

— Pathogen population changes or increases
* "Race changes” in rust diseases
* Timing relative to crop growth
+ Cropping practices




Indicators of in-Season Disease Risk

*» Regional outbreaks of leaf rust or stripe rust
+ Disease scouting in individual fields

Decision Based on Variety and Disease Scouting

Yield response relative to untreated control

~ & o

Y

% Reslstant

H Susceptible

Yield response {bu/a}

S B M oW A

Low Moderate High

Laval of disease risk

12/21/12

Categories of Disease Risk

® Low: Disease not present at given location
and no reports of rust outbreaks

& Moderate: Regional outbreaks reported and
disease present in mid canopy at heading

® High: Regional outbreaks reported and
disease present on upper leaves at heading

Decision Based on Variety and Disease Scouting

Chance of a yleld response

100
90
20
7
69
50
40
30
20
12

Frg -

® Resistant
& Susceptible

Chance of yield response {%)

Low Maoderate High
Level of disease risk

*Based on target of 4 bufa ar more

Integrating Economics

plet)
Low grain value
— 50 - High input cost
£ g0
3
§- 70
g &0
E LI ——
o k
5 g p—
8 30 -
2
&
i High grain value
1 Low fnpuc cost
a - _—

Low Maderate High

# Resistant § .
Level of disease risk

A Syseeptible

*Based on target of 4 bufa or more

Questions?

Cover Your Acres Winter Conference. 2013. Vol. 10. Oberlin, KS




Understanding the Activity of Fungicides

* Two major classes of fungicides labeled for
use on wheat
— Triazole
~ Strobilurin

* These classes of fungicides represent different
maodes of action

12/21/12

Mode of Action

AL Lalin, APS Preas 2011

Strobilurin Fungicide

#eETIng 4 tomata

Interrupts fungal
respiration

* Most effective in early
stages of fungal
infection

— Spore germination

— Penetration

image: Haitleb et al. 1997

Triazole Fungicides

Disrupts celt
membranes and
development of new
cells

Most effective during
early stages of infection
or colenization

Imege: Harfieb st at. 1997

Comparison of Fungiclde Residual Activity, 2009

100
an

8 e
J0
50 ’/ Prosaro 6.5 i1 oz
50 /ﬂ— semCatamha 14 o
/ =sTwinline 8 f oz
an

omeHeading § flaz
> ‘./’ //
20

10 . m

21 pL3 a7 30

Disease severity on flag leaves (%)

Number of days after application
Funglcides applied at heading May 8

Targated diseases tan spot and leaf rust Diata provided by B Backus, KSU Plant Pathology|
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Comparison of Fungicide Residual Activity, 2008
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20
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80
70 ’/
60 X wumupracare 6.5 0 ox
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Digease ssverity on fiag leaves (%}

s Mv"' ssproling 5 flor
40 P - ~Heatfine 9 fl oz
EL
20
10 e

aQ T +

15 17 21

Number of days after application

Fungicides applied at hieading May 19
Tergeted diseases tan spot and feaf mist

Data provided by BiE Bockus, KSU Plant Pathology|
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History/Background

Reduced rates of glyphosate controlled kochia in
fallow with or with the addition of dicamba
{adding dicamba was recommended), early 90’s
As glyphosate prices declined, growers sometimes
using straight glyphosate eliminating dicamba
because of costs (problematic)

in addition, in glyphosate resistant crops, often
glyphosate was used alone to reduce costs

Kochia became increasingly difficult to control
(2005-2007 and after)

Kochia Biology

* Annual, herbaceous dicot, C4 plant
* Drought and salt tolerant

* Germinates — early spring germinator however
can germinate throughout the growing season

* Reported germination at temperatures of 39 to
106 F with lab experiments

* 41 to 77 F being optimum (Everitt et.al. 1983)




* Nebraska experiments showed 5% viability

Seed longevity

after one year of burial and 0% after two years,

Burnside et.al. 1981
* Colorado experiments showed a very low

percentage {1 to 3%) viability after 3 years of

burial, Zorner et.al. 1984

Effect of burial depth and time on kochia seed
viability, Zorner et.al. Weed Sci. 1984.

% Germination
100

20 Wﬂ Burll:(lﬂ?:spth
80 < 0.4
70 -#-1.2
&0

50 =2

40 %4

30 2% 6.

20 1
10

0 e
1 2 4 [ 9 12 18 24 30 36
Months following Octaber 20, burial.

Kochia emergence patterns, Dille etal., 2010.

Location Site 10% Emerged 90% Emerged
GDD Date GDD Date
Lingle, WY NC 76 3/fn 191 4/10
Mitchell, NE NC B84 3/17 436 5/7
Scotishluff, NE NC 69 3/15 415 a/29
Hays, KS Crap 238 3/18 365 3/24
Hays, KS NC 137 a/31 173 | a/10
Ness City, KS NC 114 3/11 475 4/18
Garden City, KS Crop 283 3/31 1056 5/26

Kochia Reproduction

* Daylength sensitive ~ critical light period
triggering flowering s 13 to 15 hrs
depending on biotype, Bell et.al. 1972

* Accessions from New Mexico were reported
to have shorter critical light period
requirements than accessions from North
Dakota

* Begin flowering in July to into August

* Destroy prior to flowering — KEY!
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Stigmas present without anthers, proto-
gyneous flowering, facilitates cross
pollination, however kochia is self fertile.

Kochia pollen
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Control kochia in wheat!
s : N _K'\’j‘i\ A S

ntended cropping sequence may affect wha
“herbicides that are used

Postemergence control of kochia in fallow with
photosynthetic inhibitors, Tribune 2011.

Product | Prod. Cost Kochia control {36)

Treatment rate $ May 30, june 11,
16DAT 28DAT

Gramoxone 48 18.50+42.25 94 a1
SL+atrazine+C | +16+1% +0.57
oc
Linextatrazin |24+16+ 1542.25+ 96 94
e+ COC 1% 0.57

Dense stands of kachia were treated May 14%,
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Postemergence control of kochia in fallow with

photosynthetic inhibitors, Tribune 2011. Ea l"ly Spl’l ng ap plicatlons

Product | Prod.Cost | Kachia control {%) * Conventional methods including herbicide
Treatment | rate $ May 30, | june 11, selection and timing of application may no
16DAT 28DAT I b ful due to slvohosat
Gramoxone |48 1232026 | 94 91 onger be successtuf gue to glypnosate
Inteon+atrazi | +E6+1% +0.57 resistant kochia
ne+coC * Herbicides very early PRE may be required?!
Linex+atrazin |24+16+ 13.88+2.16 96 94 . . .
e+ COC 1% +0.57 * Dense/sclid stands of little kochia may not be
controlled.
* The larger kochia get, the more difficult it is to
control

Dense stands of kochia were treated May 14,

March PRE’s!!! Avoid this!!!
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EPP herbicides applied March 22, 2011 for kochia control ahead
of corn, Tribune, KS. Verdict HarnessXtra or Warrant can be
used ahead of sorghum also.
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EPP herbicides applied March 22, 2011 for kochia control
ahead of corn, sorghum or Soybean {seed lahel for

planting restrictions-precip required}, Tribune, 5.
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EPP herbicides applied March 16, 2012 for kochia
control, Tribune, KS. {atrazine+clarity ahead of corn or
sorghum. Metribuzin ahead of soybean or wheat.
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EPP herbicides applied March 16, 2012 for kochia
control, corn only, Tribune, KS.
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EPP herbicides applied March 22, 2011 for kochia
control, Tribune, KS.
% Contral
100 - & " A <
a0 <. Valor ahead of corn, soybean, or wheat.
8 . Tripleflex ahead of corn
¢ . Spartan ahead of soybean or sunflower
70 ey
‘. 1in.frr Aprl
60 -
o : ValorSX3oz-%18.90
50 T Teiple ey T =S 20060
20 % —a-Spartan 6 o2 $32,70
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PRE herbicides Applied March 16, 2012 for kochia

% Control control, Tribune, KS.
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Controlling kochia fate April or early May??
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Postemergence control of kochia in fallow, Tribune 2011.

Product Prod. Cost Kochia controi (%)
Treatment rate 3 May 20, Sune 11,
16DAT 28DAT
Distinct+AMS+NIS | 4+171b+.5% ! 9+40.75+1.95 51 68
Distinct+2,4-D 4+8+ 9.0+1.40+ 55 73
LV4+AMS+MSO 17ib+1% 0.75+3.18
Sharpen+2,4-D 1+16+ 5,12+2.80+ 79 68
V4+AMS+MSO 17+1% 0.75+3.18
Sharpen+atrazine+A | 1+12+ 51241, 70+ 86 76
MS+MSQ 174+1% 0.75+3.18
Starane NXT |14 10.50? 79 75
Huskie+AMS+NIS 15+8.5 11.05+0.37+ 76 £5
+0.5% 1.95
Huskie+atrazine+A | 15+8FL 11.05+1.13+ 87 80
MSHNIS 0z+8.540.5 0.37+1.85
re trea th,




Postemergence control of kochia in fallow with
HPPD inhibitors, Tribune 2011.

Preduct Prod. Cost Kechia controt (%}
Treatment rate S 5/30,16DAT | 6/11, 28DAT
Laudis+atrazine+A | 3+8+8.5+41 | 16.35+1.13 76 60
MS+MSC % +.37+3.18
Callisto+atrazine+A | 3+8+8.5+1 | 16.50+1.13 80 60
MS+MSO % +.3743.18
Armezon/Impact+ | 0.75+8+ 33.00+1.13 76 66
atrazine+AMS+MSO | B.5+1% +.37%3.18
Armezon/impact+ | 0.75+8+ 13.00+1.13 82 78
atrazinetUAN+MSO [ 2.5% +1% | +.35+3.18
Armezon/impact+ | 1.0+8+ 17.35+1.13 85 84
atrazine+UAN+MSO | 2.5% +1% | +.35+3,18
Roundup 32FLOZ+ | 7.75+0.75 85 85
Wmax+AMS 17tb

Dense stands of kechia were treated May 144,

Summary

* Control kochia in the wheat crop

Early herbicide applications, ie. March, can
effectively control germinating kochia and will
increase the effectiveness of subsequent in crop
or fallow herbicide applications.

To begin control strategies in mid to late April
when kochia are glyphosate resistant is risky and
most likely will not be successful.

The frequency of glyphosate resistant kochia in
Kansas is on the RISE! (Godar and Stahiman}

Glyphosate resistant kochia is manageabie!
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Wheat Fertilization: Simple, Fast, Efficient and Effective

David Mengel, Professor of Agronomy
Kansas State University
Manbhattan, KS 66502

dmengel@ksu.edu

For most people the objective of a wheat fertilization program is to provide adequate nutrients to
support the growth and development of a high yielding wheat crop, as simply and as cheaply as
possible. That is a reasonable objective for most farmers, but like everything else in crop
production, especially in dry regions such as western Kansas, western Nebraska and eastern
Colorado, the devil is in the details. The objectives of this paper are to:

¢ Discuss the relationship between key growth stages of wheat and yield;

¢ Describe how fertilization and nutrient availability can impact these relationships;

¢ Define some of the important aspects of a timely and efficient fertilization program;

e Discuss some of the new tools, such as crop sensors, which can help add efficiency to a

fertilization program.

When planning a fertilization program, it’s important to consider how nutrient availability or
application will interact with other important management decisions such as seeding rate,
planting date and row spacing etc, and influence the three major yield components: number of
heads, seeds per head, and seed size/test weight. Also remember that we can over do a good
thing, and reduce yield by over fertilizing, especially with nitrogen. Many farmers in SE Kansas
learned that the hard way in 2012 as the result of large quantities of carry-over N from a failed
2011 corn crop, combined with high rates of fertilizer N. The result was excess vegetation, high
levels of plant disease (even with fungicide application) and lodging which combined to slow
harvest, reduce test weight and reduce yield. So, how do we put all this together into a simple
system which can be applied over a lot of acres in a reasonable amount of time, at a reasonable
cost?

First, let’s consider planting time fertilizer practices, and how they can influence the potential
number of heads per foot of row through tillering. Ideally, we would like to see 1 to 3 tillers per
plant in a high yielding wheat field. We also would like to see many of those tillers produced in
the fall. Two key nutrients that can potentially influence the number of fall tillers are nitrogen
(N) and phosphorus (P). The wheat plant is very responsive o both nutrients, and we have good,
well calibrated soil tests which can help us determine the potential need for fertilization of both
N and P. Generally, the first nutrient we think about with fall fertilizer is P. Many farmers in
Kansas have traditionally applied P at planting with their drill (or now air seeder) at rates near
the amount removed by a “good” crop. Early work in Kansas and other states showed that row
application of P, at low soil test P levels, and low rates of fertilizer, was superior to broadcasting,
That hasn’t changed. We still have a high percentage of the soils used for wheat production,
especially dryland wheat production, which test low for P, and drill row application of 11-52-0
(MAP) or 18-46-0 {DAP) is an excellent way to apply that fertilizer. One of the key reasons we
see that response to planting time P applications is the positive impact it has on tillering. P
placed close to the wheat seed enhances early growth and tillering, and in many cases results in
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Figure 1. Effect of P placement on wheat yield, KSU research, 1932.

more heads per foot of row. While in corn and sorghum, as soil test P goes up, the response to
starter P goes down. But in wheat, that’s not as true, since wheat produces the majority of it’s
tillers, and future heads, in the fall or early spring under cool conditions. The current KSU P
fertilizer application rates based on soil test level and yield potential are given below in Table 1.

Soil test Yield Potential, bushels per acre
ppm 30 40 50 60 70
pounds P,Os per acre

0-5  Deficient 50 55 60 60 65
6-10 Deficient 35 40 40 45 45
11-15 Deficient 20 25 25 25 30
16-20 Deficient 15 15 15 15 15
21-30 Adequate 0 0 0 0 0

31+  Adequate plus 0 0 0 0 0

Crop Removal 15 20 25 30 35

Table 1. P application rates for wheat: Nutrient Sufficiency Approach

Nitrogen can have a similar effect on tillering, but in many of our wheat production systems we
have enough N available, naturally or as carry-over fertilizer, in the system to support carly
growth. The one key place where this is usually not true is where wheat is planted following
sorghum. Sorghum is a terrific scavenger of nutrients, especially late in the season as it produces
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Images from “Growth stages of
wheat” TAMU publication SCS-
1999-16 by Travis Miller

Picture 1, Feekes 2/3 wheat in the fall, with tillers.

“sucker heads”. Most sorghum residue also has a very wide C:N ratio. This creates a demand for
N by soil organisms responsible for the decomposition of that residue. As a result, wheat planted
in sorghum stubble really responds to preplant or at planting N. As a minimum, 30 pounds of N
per acre should be applied in the fall prior to or at planting. Total N applications for wheat after
sorghum should also be a minimum of 30 pounds per acre higher than for wheat following corn,
wheat or soybeans.

The second key growth stage where nutrients can be critical is when the head is being formed.
This occurs early in the spring at approximately Feekes 5. It is important to have adequate N and
P present to ensure optimum head size and the potential for enough seeds per head. While we
can add enough N topdressing to overcome any shortage slightly before this point, it is not really
possible to fully correct deficiencies of P at this point. Partial correction is possible but not full
correction. So this reinforces the importance of providing adequate P at planting time.

There are several options available to farmers to ensure that they have adequate N in the soil
prior to head formation. These would include: Soil testing to determine the N soil supply before
planting; Applying all the N prior to planting, for example applying all the N as ammonia prior
to planting on medium or heavier textured soils; Applying a significant amount of N, 30-40
pounds per acre in the fall, and topdressing at Feekes 4 or 5; or Topdressing N during the winter
or early spring before or at greenup, usually Feekes 3 or before. All of these systems work, but
the potential for N loss can increase as N is exposed to the environment for extended periods of
time before uptake, while under dry conditions, there is some risk of the N not being moved into
the root zone with precipitation, if topdressing is done just prior to Feekes 5, or head
differentiation. My personal preferred choices to ensure adequate N for head formation 1s
applying all the N as ammonia preplant on medium textured soils; or applying 30 pounds of N at
planting, broadcast or with the drill, and topdressing the balance at Feekes 4/5. I don’t
personally like winter topdressing due to the potential for high N loss, and the fact [ can’t make
adjustments in N rate based on winter survival and spring moisture conditions.

Cover Your Acres Winter Conference. 2013. Vol. 10. Oberlin, KS
4




Picture 2, Feekes 4 stage wheat,
tillering complete and head
differentiation beginning
(assumes adequate vernalization)

One of the problems with all preplant or early topdress decisions is that the amount of N
available from residual soil nitrate and mineralization of soil organic matter and crop residue is a
guess at best, even when a person takes a profile N test prior to planting. In some soils and
climates the potential for N loss over winter is fairly significant some years, but difficult to guess
in advance. The amount of N mineralized is impacted by soil temperature and soil moisture.
Again, difficult to estimate in advance. For this reason, I am very high on making topdress N
applications late, Feekes 5 or 6, jointing, and using of crop sensors such as the Green Seeker or
Crop Circle and a fertilized reference strip to estimate the actual available N.

So, how does this system work? The sensor sends out a beam of light in two wavelengths, one in
the red wavelengths, absorbed by the pigments responsible for photosynthesis, and one in the
near infrared which is not absorbed by plants. A photocell measures the relative amount of each
wavelength reflected back off the target plant/soil. This then can tell us how much biomass is
present, the amount of growth on the crop, and how much photosynthetic capacity that biomass
has. These two pieces of information, together with the growth stage of the crop, can be used to
estimate the yield potential and the need of the crop for additional N, particularly when
compared to a well fertilized reference strip in the same field of the same variety.

Examples of the relationship between the NDVI index readings from the sensor and measured
yield at Feekes 4 and Feekes 6/7 are given in Figures 2 and 3 respectively. Note the big range in
NDVI values across the range of yield values obtained at both vegetative growth stages. Also
note that the later the measurements are made, the tighter the relationship between NDVI and
yield. This simple reflects the shorter period of time for things to go wrong in the field. If the
measurements are made even later, at boot for example, the relationship is even tighter, less
variable.
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Figure 2. Relation between NDVI and yield of wheat in Kansas, 2007 to 2012.
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Figure 3. Relationship between NDVI and wheat yield in Kansas, 2007 to 2012.
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‘What about situations where too much N is applied, either as a result of large amounts of
unaccounted for carryover N, or just too high of N application? Can this reduce yield? Yes.
That is one of the reasons for the high level of variation in the relationship between NDVI and
yield shown in Figures 2 and 3. Several things can happen when too much N is available. These
include excess canopy development stimulating disease development, lodging, or simply
utilizing the available soil water to produce straw and not having adequate amounts available to
produce grain. This potentially an advantage to using sensor guided N recommendations.

This idea was tested in 2012 in SE Kansas on a number of farmer fields. Working with a crop
consultant, reference strips were established in late 2011 on a number of ficlds where wheat was
planted after failed corn crops. Sensor readings were made in spring 2012 at around Feekes 5/6,
or at or near jointing. In only 1 field was any N recommended. The farmers decided if they
trusted the sensor or wanted to put on additional N. About half the fields received N and half did
not. Those fields which did not receive N yielded in the 70 to 80 bushel range with minimal
lodging, while those that did receive N lodged and yielded from 60 to 70 bushel per acre.

So in summary, providing adequate, but not excess, N at key growth stages is important for
wheat production. Crop sensors can help manage this process and potential improve yield and
reduce risk.
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Winter survival of poorly developed wheat
Jim Shroyer, K-State Wheat Specialist

Conditions remain very dry conditions in many areas of Kansas this year. Both the topsoil and subsoil are very dry.
Where this is the case, wheat development has typically been poor. Will this make some wheat fields more
susceptible more winter die-off or weakening than usual?

Factors to consider

The following are some of the factors to consider when evaluating the outlook for winter survival of wheat:

* How well has the wheat cold hardened?

When temperatures through fall and early winter gradually get colder, that helps wheat plants develop good
winterhardiness. When temperatures remain unusually warm late into the fall (which can lead to excessive
vegetative growth) then suddenly drop into the low teens, plants are less likely to have had time to cold harden
properly and will be more susceptible to winterkill. This fall, temperatures have fallen off gradually. As a result,
the wheat should be adequately cold hardened in most cases.

* How well developed is the root system?

Good top growth of wheat doesn’t necessarily indicate good root development. Poor root developmentis a
concern where conditions have been dry. Where wheat plants have a good crown root system and two or more
tillers, they will tolerate the cold better. If plants are poorly developed going into winter, with very few secondary
roots and no tillers, they will be more susceptible to winterkill or desiccation, especially when soils remain dry.
Poor development of secondary roots may not be readily apparent unless the plants are pulled up and examined.
If plants are poorly developed, it may be due to dry soils, poor seed-to-soil contact, very low pH, insect damage,
or other causes.

* How cold is the soil at the crown level?

This depends on snow cover and moisture levels in the soil. Winterkill is possible if soil temperatures at the crown
level (about one inch deep) fall into the single digits. if there is at feast an inch of snow on the ground, the wheat
will be protected and soil temperatures will usually remain above the critical fevel. Also, if the soil has good
maisture, it's possible that soil temperatures at the crown level may not reach the critical level even in the
absence of snow cover. But if the soil Is dry and there is no snow cover, there may be the potential for winterkill,
especially on exposed slopes or terrace tops, depending on the condition of the plants.
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* |s the crown well protected by soil?

If wheat is planted at the correct depth, about 1.5 to 2 inches deep, and in good contact with the soil, the crown
should be well protected by the soil from the effects of cold temperatures. If the wheat seed was planted too
shallowly, then the crown will have developed too close to the soil surface and will be more susceptible to
winterkill. Alsg, if the seed was planted into loose soil or into heavy surface residue, the crown could be more
exposed and could be susceptible to cold temperatures and desiccation.

* Is there any insect or disease damage to the plants?

Plants may die during the winter not from winterkill, but from the direct effects of a fall infestation of Hessian fly.
Many people are familiar with the lodging that Hessian fly can cause to wheat in the spring, but fewer recognize
the damage that can be caused by fall infestations of Hessian fly. Wheat infested in the fall often remains green
until the winter when the infested tillers gradually die. Depending on the stage of wheat when the larvae begin
their feeding, individual tillers or whole plants can die. If the infestation occurs befare muitiple tillers are weli
established then whole plants can die. if the plants have multiple tillers before the plants are infested then often
only individual tillers that are infested by the fly larvae will die.

The key to being able to confirm that the Hessian fly is the cause of the dead tillers is to carefully inspect the dead
plants or tillers for Hessian fly larvae or pupae. This can be done by carefully removing the plant from the soil and
pulling back the leaf material to expose the base of the plant. By late winter all of the larvae should have pupated
and thus the pupae should be easily detected as elongated brown structures pressed against the base of the
plant. The pupae are fairly resilient and will remain at the base of the plant well into the spring.

Damage from winter grain mites, brown wheat mites, fall armyworm, aphids, and crown and root rot diseases can
also weaken wheat plants and make them somewhat more susceptible to injury from cold weather stress or
desiccation.

Symptoms of winter survival problems

If plants are killed outright by cold temperatures, they won’t green up next spring. If they are only damaged, it
might take them a while to die. They will green up and then slowly go “backwards” and eventually die. There are
enough nutrients in the crown to allow the plants to green up, but the winter injury causes vascular damage so
that nutrients that are feft cannot move, or root rot diseases move in and kill the plants. Slow death is probably
the most common result of winter injury on wheat.

Direct cold injury is not the only source of winter injury. Under dry conditions, wheat plants may suffer from
desiccation. This can kill or weaken plants, and is actually a more common problem than direct cold injury.
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/{ Wise Use of Corn Residue for Cattle
5 Terry Klopfenstein
Animal Science, University of Nebraska-Lincoln

The cattle industry has changed dramatically in the past 10 years. For 50 years the “farm
problem” was too much corn. Farm programs were designed to reduce production by idling
acres. Then the fuel ethanol industry developed as another market for gram. This was great for
corn producers because it increased demand and therefore price. The price spiked in 2006 and
this encouraged more acres to be planted to corn. Many of these acres came from pasture and hay
land.

The cattle indusiry has been affected by high corn prices. However, the effect on forage
prices may be even more important. We estimate that 85% of the feed that is needed to produce
finished beef is forage. This includes use by the cow, replacements, backgrounding calves, etc.
The cattle industry is faced with a severe forage deficit. This deficit has been made more
apparent with drought conditions in the Plains States the past two years. However, the forage
deficit is a continuing challenge for the cattle industry into the future.

The forage resource available in large supply is corn residue. With more acres planted
and increasing grain yield per acre, the production of corn residue has markedly increased. The
proportion of residue (about 80%) to corn grain has remained relatively constant as grain yields
have increased. Kansas has about 4.2 million acres of corn annually and at 140 bu/ac yield,
produces about 16.5 million tons of residue. Our emphasis in this report is on corn residue but
the residue from wheat and sorghum in Kansas equals another 7.82 million tons of residue. This
is a total of 24.32 million tons. If all of the hay and winter grazing in Kansas were replaced with
-residues, the use would be no more than 7.5 million tons or about 30% of the residue. This level
of use is unlikely so residue usage in the range of 15 to 20% is more likely. So is 15 to 20 usage
of residues wise and sustainable?

Let’s first discuss uses of residues by the cattle industry. Probably the best use of corn
residues is by grazing. A five year summary of cow performance in eastern Nebraska shows that
cows cam be maintained on cornstalks even without supplement (Table 1). There was some
advantage to supplement and it would be recommended. A four year summary of cow
performance grazing in western Nebraska at two stocking densities is shown in Table 2. Cow
performance was good and somewhat better for cows at the lower stocking density. All cows
were supplemented.

Calves or cows grazing cornstalks eat primarily the husk, leaf and residual corn. Corn
produces 15 to 16 Ib of husk and leaf per bushel of corn grain produced. UNL research
measurements suggest about 50% harvest efficiency by the cattle. Therefore, the cattle will
consume about 8 Ib of dry matter for each bushel (15.5% moisture) corn. At a 200 bu yield, that
is 1,600 Ib of leaf and husk consumed, which is equivalent to 2.35 AUM. The husk is above 60%
digestible and very palatable. The greater the grazing pressure, the more leaf that is consumed
and the leaf is much less digestible than corn or husks, (= 45%).

The obvious advantage to stalk grazing is the low cost of this grazed forage. Disadvantages
are weather risk, potential transportation expense, lack of water and fencing. Unfortunately the
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stalks may also not be near the cattle enterprise. These grazing options work well when ethanol
byproducts are used as the supplement. The byproducts are excellent encrgy sources and provide
good protein and phosphorus for calves (or cows) in addition to the energy. The energy value of
distillers grains is about 130% that of corn and for gluten feed at least 120% that of corn in these
forage based feeding systems. Distillers grains are currently priced at about the price of corn
grain so they are quite economical considering the feeding value. Figure 1 shows the gain
responses to levels of DDGS from calves grazing cornstalks. '

Harvested residues can be in the form of baled stalks or as corn silage. The harvested residue
can be used in the feedlot to substitute for hay and(or) grains. The harvested residue can be used
as hay replacement for cows or backgrounded calves. It works especially well when mixed with
wet distillers grains.

What are the consequences of corn residue removal? We consider them in three general
categories: subsequent crop yields, soil and water.

Numerous studies have been done at the University of Nebraska over the years to
determine the effect of grazing crop residue on grain yields in the subsequent years (Table 3). In
1996 a grazing trial was started on a linear move irrigation field in a corn-soybean rotation
looking at the time of the year that crop residue is grazed and its effect on subsequent yield. The
fall/winter grazing typically is from November till February and is the time that most cattle are
on crop residue. The field is typically frozen, and mud and compaction due to cattle in the field
are at a minimum. Spring grazing in this field is typically from February through mid-April.
This was designed to be the worst possible situation for grazing crop residue as the soil is
thawing and spring rains will cause the fields to be muddy and the amount of compaction and
trampling should be at its highest.

Fall/winter grazing of corn residue on the linear move irrigation field showed a significant
(P = 0.001) increase in soybean grain yields of 2 bu/ac due to grazing the year before. Comn
residue grazing had no statistical effect (P = 0.188) on corn yields, but there was a numerical
increase of about 3 bu/ac for the fall/winter grazed treatments (Table 3).

Soybean yields, planted the year following spring grazing of the corn residue, show an
increase in grain yield (P = 0.001) with a numerical increase of 1 bu/ac. Corn yields the second
year of the spring grazing show no significant difference (£ = 0.188) but a 1.2 bu/ac numerical
increase in yield on the grazed treatment.

Irrigated corn grain yields in either a continuous corn or a corn-soybean rotation show no
effect of grazing on grain yields and soybeans planted the year following corn residue grazing
show a significant increase in yields due to grazing treatment. Timing of grazing, fall grazed or
spring grazed, seems to have little effect on grain yields. Since the treatments in the linear move
irrigation field have been maintained over an extended period of time any detrimental effects
from grazing would have been picked up. With the statistical increase in yields of soybeans,
especially in the spring grazing treatment, cattle grazing corn residue actually help the grain
yields by working some of the nutrieats and residue into the ground and removing some of the
excess residue so the ground can warm up faster.
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We find that the average digestibility of residue consumed is no more than 55% meaning that
the cattle utilize less than 55% of the organic matter and the remaining 45% of the organic matter
is returned to the soil surface where it can be reincorporated into the soil supplying organic
matter for the soil microbes. Cattle remove less than 20% of residue unless the corn residue is
overgrazed.

A 130-acre center pivot irrigated corn field near Brule, NE, was divided into eight
paddocks and assigned one of four treatments: ungrazed (UG), baled (B). light grazing (LG, 1
AUM/ac), and heavy grazing (HG, 2 AUM/ac). These treatments have been maintained for four
years. Grain yields over the past three years (Table 4) show no difference among treatments (P =
0.93). We measured 15.3 and 18.1 Ib of palatable feed (leaf blade, leaf sheaf, and husk) per
bushel of grain yield in 2011 and 2012, respectively. An AU is defined as the amount of forage a
1,000 Ib animal consumes, 680 1b DM/month or 22.7 Ib/day. When the daily intake was
multiplied by the number of grazing days, each AU consumed 1,337 1b DM in 2011 and 1,564 Ib
of DM in 2012, This is the equivalent of 1.9 and 1.0 AUM/ac for HG and LG respectively. By
using the grain yields and 1b of residue/bu of grain we can calculate 6,092 and 5,839 Ib forage
DM/acre of HG and LG respectively. Therefore, the cattle consumed an average of 23.4% and
12.6% of the residue for HG and LG respectively. If we assume the diet was on average 55%
digestible, 45% of the organic matter consumed is being returned to the field, so cattle are
removing 12.9% and 6.9% of the organic matter in the HG and LG treatments, respectively.
These values fall within the acceptable range of residue removal. The yields from this field
support this as they show no effect of yield due to treatment over a three year period, suggesting
that grazing does not have a negative effect on grain yields in continuous corn cropping system.

Two residue removal studies were conducted at the University of Nebraska Agricultural
Research and Development Center (ARDC) near Mead, NE (Weinhold et al., 2013 NE Beef
‘Cattle Report). The first study was initiated in 1998 under rainfed (nonirrigated) conditions on a
site that qualified for the Conservation Reserve Program. Treatments in this study were residue
removed (50%) or retained in no-tillage corn receiving 107, or 160 1b N/ac. The second study
was initiated in 2001 under irrigation on a productive soil. Treatments in this study were disk or
no-tillage with 0, 40, or 80% residue removal. All treatments received 180 Ib N/ac. Removal
rates in both studies are more intensive than what would be expected with grazing but less
intensive than what would be expected with grazing but less intensive than harvest for silage.
Corn grain and residue production were measured annually in both studies.

Under rainfed conditions, annual removal of crop residue resulted in similar 10-year
average yields (Table 5). In the irrigated study, grain yields were nearly double those of the rain-
fed study. In the irrigated study, grain yields were greater under disk tillage than under no-tillage
with no residue removal. In both tillage treatments, grain yields increased as residue removal
increased (Table 5).

In rainfed production systems yield is limited by water availability. Under these
conditions a layer of crop residue reduces evaporation losses and increases the amount of water
that is available for the crop resulting in greater yields where residue is retained. In irrigated
systems, production is much greater and crop residue can cause problems with soils warming in
the spring and establishment of a uniform stand. In these systems, tillage that incorporates the
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residue into the soil and residue removal when no-tillage is used improves stand establishment
and subsequently yield.

1.

10.
1.

Cover

Following is a summary of our observations on corn residue removal:
Com residue offers an opportunity to maintain and grow the beef cattle industry in corn
producing states.
Even with increased numbers and use of corn residue, the beef indusiry would use less
than 15 to 20% of the state’s corn residue.
Removal of residue by cattle grazing is less than 15% in most cases.
Grazing of irrigated corn residue or harvest of 20 to 30% of the residue likely increases
subsequent crop yields if no-till,
Tillage is more detrimental to erosion than residue removal up to 20 to 30%.
No residue should be removed from highly erodible fields. That is ficlds with highly
erodible soil but with inappropriate management for erosion control. Unfortunately, some
of the heaviest removal occurs on fields of highly erodible soil with management
inappropriate for erosion control. This is a major concern and where stewardship appears
to be moving backward.
Light to moderate grazing of non-irrigated fields of low erodability is likely without
consequence.
Residue harvest should be done primarily on irrigated fields or rainfed fields in higher
rainfall areas where conditions and management prevent much erosion.
Residue harvest should be minimized to 20% to 30%. Management to obtain this level of
removal is problematic and needs further research.
Husk and cob removal is of little consequence, especially on irrigated acres.
Silage harvest should be accompanied with heavy manure application and(or) cover
crops. Sowing of cover crops immediately after harvest needs to be strongly promoted for
the ground cover and soil protection but also for grazing or hay, at least for irrigated land.
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Table 2. BCS and BW of cattle grazing corn residue

Heavy grazed Light grazed P value
BCS?
Pre grazing 5.27 5.34 0.35
Post grazing 5.05 5.39 <0.01
Body weight
Pre grazing 920 927 --
Post grazing 972 1005 0.03

’0n a scale of 1 to 9 with 1 being emaciated and 9 being obese.

Table 3: Grain Yields

Years Cropping System® Crop Grazed | Ungrazed | SEM P
of Yield Yield value

Study'

93-95 | Irrigated Corn-Soybean® Soybeans 54.6667 | 55 3.3747 | 0.7418
Rotation

93-95 | Dryland Strip Cropping’ Soybeans 39.3333 | 42.66067 17.5431 | 0.8289

93-95 | Dryland Strip Cropping” Grain 106.33 | 107 17.5431 | 0.8289

Sorghum

93-95 | Dryland Strip Cropping” Corn 184.67 | 174.67 17.5431 | 0.8289

93-95 | Irrigated Continuous Corn® | Corn 18533 | 181.67 273272 | 0.5766

96-11 | Fall Grazed Corn-Soybean® | Soybeans 62.4 60.4 2.1056 | 0.001

96-11 | Fall Grazed Corn-Soybean® | Corn 208.9 205.8 7.8359 | 0.1808

96-11 | Spring Grazed Corn- Soybeans 61.7 60.4 2.0156 | 0.001
Soybean®

96-11 | Spring Grazed Corn- Corn 207.2 205.8 7.8359 | 0.1808
Soybean® '

! Starting and ending year that the study was conducted
* Type of cropping system that the field was managed in.
3 Center pivot irrigation, corn residue grazed and soybean yields reflect impact of grazing on

yields.

* This field was in a strip cropping study in a rotation where residue from all crops was grazed.
Com followed soybeans, grain sorghum followed corn, and soybeans followed grain sorghum.
> Was maintained in a continuous corn system
6 Fields are from linear move irrigation field and maintained in corn followed by soybean
rotation for 14 years.
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Table 4. Corn grain yields®

2009 2010 2011
Control 124 141 166
Light grazing 128 144 160
Heavy grazing 133 141 170
Baled 124 142 166

*bu/ac at 15.5% moisture.

Table 5. Corn grain yield (bu/ac) for rainfed and irrigated crop residue removal studies

Site-Treatment Yield

Rainfed — Residue retained — 107 ib N/ac 116.0
Rainfed — Residue removed — 107 Ib/N/ac 115.3
Rainfed — Residue retained — 160 Ib N/ac 113.9
Rainfed — Residue retained — 160 b N/ac 115.8
Irrigated — Disk tillage, 0% removal 201.7
Irrigated — Disk tillage, 40% removal 207.5
{rrigated — Disk tillage, 80% removal 212.4
Irrigated — No-tillage, 0% removal 180.9
{rrigated — No-tillage, 40% removal 205.9

irrigated - No tillage, 80% removal 202.0

ADG response to DDGS
supplementation
(Gustad et al., 2006)

y = -0.02x% + 0.26x + 0.24
]

-
b

-
N

[

£ o
o

ADG kg/d

0 ¥ L) T T T H 1
0 0.5 1 1.5 2 25 3 35
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Figure 1.
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Websites

Here are a few agronomy-related websites that you may find useful:

Weather:
National Weather Service
The Weather Channel
Weather Underground
Drought Monitor

Markets:
Chicago Board of Trade
Kansas City Board of Trade
DTN
Dow Jones

News:
Ag Web (Farm Journal)
Agriculture.com (Successful Farming)
Farm Progress (Kansas Farmer)
Grass and Grain
High Plains Journal

University:
K-State Research and Extension
K-State Department of Agronomy
K-State Ag Fconomics Extension
K-State Department of Entomology
K-State Department of Plant Pathology
K-State Department of Bio and Ag Engineering

Commodity Groups:
Kansas Corn Commission
Kansas Grain Sorghum Producers Association
Kansas Soybean Commission & Kansas Soybean Assoc
Kansas Sunflower Commission
Kansas Wheat (Kansas Wheat Commission &
Kansas Assoc of Wheat Growers)

Herbicide Labels:
Greenbook
CDMS

Discussion Boards:
Ag Talk
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www.weather.gov
www.weather.com
www.wunderground.com
www.droughtmonitor.unl.edu

www.chot.com

www.kebt.com
www.dtnprogressivefarmer.com
www.dowjones.com

www.agweb.com
www.agriculture.com
www.farmprogress.com
www.grassandgrain.com
www.hpj.com

www.ksre ksu.edu
www.agronomy.ksu.edu
www.agmanager.info
www.entomology.ksu.edu
www.plantpath ksu.edu
www.bae.ksu.edn

www.ksgrains.com/kec
www.ksgrains.com/sorghum
www.kansassoybeans.com
www.kssunflower.com
www.kswheat.com

www.greenbook.net
www.cdms.net

www.newagtalk.com
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old Sponsors

Good Seed
comes from

ARROW SEED

‘Throtigh .0 g, tesearch Arfow Seed. has developed and :continues o
develop formulations: of ‘SoiBuilder™ Cover Crop. Mixes o get the: most
‘benefit out-of your:soil for the next crop going in..

SoilBuilder™ Cover Crop Mixes are only available from ¢ eyt el
SEED dealers. Broken Bove. NE!

To find the ore nearestfyeu visit veww ArroWSeed com 800-622-4727

‘MORE YIELDS. MORE PROFITS.
WHAT'S NOT TO LIKE?”

Loukdng for higher ylelds, lower cost por plets. ArchiorBasic gives you of least a 30 teturn
bushel, znd higher profits? Then take on each dollar spont for chlevide on your
advantoge of the benefits of chioride through wheat, corn and grain sorghm acres,
AmchiorBasic, a Byuld chiovide feriilizer AwmchlenBasie is an easy-to-use liquid
sotution. AmchlorBasic gives you i fuw-cost chloride source that you can spply with your
nitrogen source phus the essential efement herbicide and other fertiliver blends, saving
chloride, delivered either as « top dress time aod fuel. AmchlorBasic is = patural Fungal
application for wheat or as a pre-emergence suppressand, potentially reducing money you
fertilization for corn and grain sorgimae, spend on foagickde teatmenis.

In university studles, AmchiorBasic trosted AmchlorBaste will help the plant sanage

Plots show os mach 23 2 15 bushel viokladeaninge  moistors vespulements better. . gread in
vompared tthe check plots, with anaverage of  oolsterestzessed conditions, Now is the fime
ty bushels advantage acooss sl pedornmnce to Jearn and earn more.

e
amchlorbasic”

Get more y;ef& j{}r fess.

Call 913-764-7766 for more details.
O il viy it rved vt edisE s dletn
or hepanguipre@einisedniedivet
orvisihuron the web of nwmensentorprisestio ot
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Gold Sponsors

Your Local Outback Dealer: Golden Plains Outback, Colby KS.
Phone 800-255-8280  Cell 785-462-4120

+LIPRATED DRIVE AND FULLY FLIGHTED AUGER AVAILABLE®
AVAILABLE FOR ALL CVE8 MODELS

CONTACT US FOR NEW MACHINE SPECIALS
(785)462-6289 WWW.SHELBOURNE.COM
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Gold Sponsors

1006 Industrial Park Ave
Osborne, KS 67473

(785) 346-5681

www.simsfarm.com

Cd:rh_'r_ﬁuhlit'y_?dq’ﬁdatiohs 5

In ?artrier., with the

Kahsas Associatior of Commuhity Foundation

At 3:10 p.m. in Room 4, visit
our session,

"Ag Estate Tax Planning”
featuring, Mr. Ken Wasserman,
Attorney-at-Law from Salina,
Kansas, who will address:

| *Ag Producer
Succession
Planning
*Ag Producer
Estate Planning
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ADM
Joni Wilson
joni.wilson@adm.com

785-899-6500

Axis Seed/Select Seed
Rod Spencer
selectseeds@gpcom.net
308-340-8720

Crop Production Services
Bill Shields
bill.shields@cpsagu.com
785-443-1797

Decatur Coop Association
Cody Stevenson
cstevenson@decaturcoop.net

785-475-2233

Exapta Solutions
Brent Carlson
sales@exapta.com
785-820-8000

Fischer Ag Supplies
Brian Fischer

fischeragsupplies@gmail.com
785-533-1213

Frontier Ag
Jayson Schoenfeld

jschoenfeld @frontieraginc.com

785-269-7319
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Ag Valley Coop
Wayne Stewart
wstewart@agvalley.com
308-364-2214

Channel Seed
Woody Morford
woody.morford@channel.com
308-340-3020

Crop Quest
Tracy Smith
tsmith@cropquest.com
620-225-2233

DuPont Pionecer
Peter Koster

pete.koster@pioneer.com

785-675-1302

Farm Implement
Chadd Copeland
chaddc@ruraltel.net

785-434-4824

Fontanelle
Kurt Wilson
kurt.wilson@fontanelle.com

785-443-3040

Great Plains Mfg
Dan Koerperich

dan.koerperich@greatplainsmfg.com

785-577-9405




Green Cover Seed

Keith Berns
keith@greencoverseed.com

402-469-6784

Kansas Soybean Commission
Dennis Hupe
hupe@kansassoybeans.org
785-271-1030

KS Grain Sorghum Commission/United
Sorghum Checkoff

Bradley Goering
laura@sorghumcheckoff.com
806-687-8727

Mycogen Seeds
Bruce Keiser

bakeiser@dow.com

785-443-1303

Olsen's Agricultural Laboratory
Christine Grooms

christine@olsenlab.com
308-345-3670

Plains Equipment Group
Dan Morford

dmorford@plainseg.com
308-345-2730

Servi-Tech Inc
David Green

daveg@servi-techinc.com

970-520-2556
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JD Skiles Co
Frank Miller
frank@jdskiles.com

785-626-9338

Kauffman Seeds
Todd Miller
todd @kauffmanseeds.com
620-465-2245

LG Seeds
Denton Bailey
denton.bailey@lgseeds.com

785-475-4447

NuTech Seed
Patty Robinson
patty.robinson@nutechseed.com

515-232-1997

PacLeader Technology
Mike Frakes
pacleader@ruraltel.net

785-627-3100

Red Willow Chemical
Mark Vlasin
mvlasin@hotmail.com

308-345-3635

SFP
Mike Shirley




Silver Sponsors

Sharp Brothers Seed Sorghum Partners
Vaughn Sothman Becky Vandike
vsothman@st-tel.net bvandike@chromaiininc.com
620-397-3745 785-728-7310
Star Seed Inc SunOpta Foods & Grain
Joanie Pool Mike Bretz
joanie@gostarseed.com mike. bretz@sunopta.com
785-483-5001 785-899-5607
Sure Crop The Home Agency
Kevin Holthaus Sara Ross
kevin@surecropfertilizers.com sross@thehomeagency.com
785-336-2121 402-740-8986
Winfield Solutions Woofter Construction & Irrigation
Bob Hardenburger Larry McDonald
rphardenburger@landolakes.com larrym@woofter.com
970-381-8446 785-443-3967
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The plan for the day..

Room ] Room 2 Room 3 Room 4
745 815 Registration
&15 820 Welcome
Foliar Fungicide ApIEJi/ Fallow Replacements: A Return Look at Sunflower Production
&30 920  cationsin Wheat”  Cover & Forage Crops' Preseason Irrigation' Update
(E. DeWolf) (J. Holman) (A. Schlegel) (Nat'l Sunflower Assoc) (1)
Cropping Intensity, =~ Managing Resistant Wise Use of Corn Strategies for Weed
9:30 10:20 Fallow Efficiency, Peas Kochia" Residue in Cattle! Control
fe Safflower’ (1. Haag) (C. Thompson) (T. Klopfenstein) (Sims Fertilizer) (1)
10:20 10:50 View Exhibits
- Wheat Conditions' WIS,E Us_e of FOII} Falvlctw Rep%acemeﬂnts:l Chloride - the Missing Link
10:50 11:40 Shroyer) Residue in Cattle  Cover & Forage Crops Fvans Enterprises) (1
(J-Shrey (T. Klopfenstein) (J. Holman) (Fvans Enterprises) (1)
2013 Grain Market Cropping Intensity,
11:50 12:40 Outlook! Fallow Efficiency, Peas
(D. O’Brien) & Safflower’ (I_ Haag) Fund
: , unch
. Managing 3?315“‘1“ Wheat Conditions'
12:50 140 Kochia Shrover
(C. Thompson) (- Shroyer)
Wheat Fertility: Sim- A Return Look at  Foliar Fungicide Ap}glif Weed Management
150 2:40 ple, Fast and Effective! Preseason Irrigationl cattons in Wheat ~ Solutions
(D. Mengel) (A. Schicgel) (E. DeWolf) (Monsanto} (1)
240 310 View Exhibits
Producer Panel: Striv- 2013 Grain Market Financial Trendsof ~ AgFEstate Tax Planning
310 400  ing for Successful Outlook’ NW KFMA Farms’ (KS Community
No-tifl (D.O'Bricen) (Wood, Roehl, Milliman) Foundations) (I)
Financial Trendsof ~ Wheat Fertility: Stm- " ) : ey g .
410 500 NW KFMA Farms'  ple, Fast and Effective’ K;Lh?a-(éo‘]lU;{SO]-UUO;‘IS SOTLBU‘T Jdmg C?g C]IOP s
(Wood, Rochl, Milliman) (D. Mengel) (Bayer CropScience) (1) (Arrow Seed Co) (1)
3:00 Bull Session (Tuesday Only)

(T) indicate industry sessions.
'Indicate Certified Crop Advisor CEUs applied for.
“Indicate Commercial Applicator CEUs applied for.

\ = Fvas, .f‘f

This conference is organized by a committee of
producers and K-State Extension personnel. Chair of
this committee is Jeanne Falk, K-State Agronomist.

Please send your feedback to jtalk@k-state.edu

WWW.narthwest kesiedu/CoverYourAcres
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