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With Portland  
prices starting at 
$7 for essentially 

two crops and solid 
seeding conditions  
it would appear the 

only two things  
to “complain” about 

are tax problems  
and very low return  

on deposits.

october 2011  OREGON WHEAT  5

By Craig Reeder
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If you are in a bad mood this morning, you must not live in wheat country. While I 
have heard of a few isolated issues, overall it is safe to say this crop will be one for the 
record books. Preliminary estimates put the Oregon soft white wheat crop at over 70 

million bushels. I hear the word “fun” being used again to describe harvest. With Portland 
prices starting with a $7 for essentially two crops and solid seeding conditions, it would appear the 
only two things to “complain” about are tax problems and very low return on bank deposits. This 
brings me to two issues I would like to touch on, the Farm Bill and opportunities presented by 
extremely low interest rates.

As many of you have read, Oregon Wheat has adopted a white paper on the Farm Bill.  The 
OWGL and OWC worked together to construct the paper based on the well attended Farm Policy 
Committee meeting that was held in Condon this summer. The paper has been published twice in 
the newsletter and can be emailed upon request. I urge you to take another look at  this paper as 
wholesale changes in farm programs are being considered by Congress. While that seems to occur 
nearly every time a farm bill is debated, one has to agree the political and economic environments 
are unique this go around.  That is a soft way of saying we have been told by our legislators that seri-
ous cuts are coming and we better have crisp priorities for where available funds should be focused 
to get the most benefit for farmers. At the top of our priority list is crop insurance (understanding 
some changes can/should be made), followed by market assistance programs (MAP and FMD). 
Our priorities are in contrast to NAWG’s top priority which continues to be direct payments.  As 
always, your feedback is welcome and needed. 

The second issue that I want to mention, managing your cost of capital, is somewhat of a personal 
soap box topic for me. Some may question its relevance, but I think it is a critical area for most grow-
ers. In a previous life, I worked very closely with, and gained some unique experience with, interest 
rate markets.  While I don’t advocate gratuitous amounts of debt or endeavor to tell anybody how 
to run their business, I would politely suggest (or strongly urge, as it were) you should really spend 
some time on your cost of capital. There are some tremendous pricing opportunities currently on 
both short and long-term money. The reference for most farm lending, US Treasuries, are UNDER 
1% for a five year term and  UNDER 2% for a ten year term. As the past few years have been 
solid for most of the traditional commodity producers (i.e. strong balance sheets), I have recently 
found lending institutions quite interested in not only new loans, but re-pricing existing balances.

Growers should also make sure they understand their operating loan pricing. Many traditional 
banks have implemented floors on short term funding that make them expensive when compared to 
banks that have the ability to use other pricing references such as LIBOR. Keep in mind that agricul-
ture is currently one of the few solid performers in our economy. Now is a great time to take a critical 
look at your interest rate risk, sharpen your five/ten year operating plan, and work with your bank to 
structure as solid a balance sheet as possible. Steps taken now to strengthen your financial structure 
can pay big dividends when the market turns, as it inevitably will (I know, I know – killjoy). A strong 
balance sheet can also provide a buffer if farm support programs take a big hit in the next farm bill

Happy seeding and financial planning.

The OWGL welcomes the following  
growers and associate businesses:

THANk yOU FOR yOUR SUPPORT

•  Gary & Susan Brown, Wasco
•  Ken Crowson, Junction City
•  Green Newhouse, LLC,  

Pendleton
•  JSH Farms, Inc., Hermiston
•  K & S Farms, Inc., Jefferson
•  K & S madison, Inc., Echo
•  madison Ranches, Inc., Echo

•  Logan Padget, Grass Valley
•  S & m Farming Co., Athena
•  Sandau Enterprises, Inc., Salem
•  Santiam Farms, Jefferson
•  Jeff & Cindy Shaw, Pilot Rock
•  Terra Poma Farms, LTD,  

Hermiston
•  David Vanasche, Cornelius
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Stewart B. Wuest,1 and William F. Schillinger2

T illage-based fallow generally retains adequate seed-
zone moisture for early (late August – early Septem-
ber) establishment of winter wheat, whereas sufficient 

seed-zone moisture is generally not present in no-till fallow 
by late summer. Given the variability in soil types and pre-
cipitation patterns across the region, it is often difficult to 
assign clear cause and effect relationships between changes in 
tillage and resulting seeding success. Many questions remain 
about what soil conditions result in the least evaporation and 
therefore the best seed-zone moisture by late summer.

In many locations, wind erosion is the biggest environmental 
problem related to tilled fallow systems. Significant advances 
have been made in developing tillage systems that retain 30% 
or more crop residue cover on the soil surface. It is generally 
acknowledged that these “trashy” fallow systems produce as 
good a result as the older method of more intensive tillage, 
although farmers sometimes have difficulty passing through 
high amounts of surface residue with existing deep-furrow 
drills. It is still commonly believed, however, that a relatively 
fine soil mulch is needed to provide a barrier to stop moisture 
loss during the summer months prior to seeding. A growing 
body of research has demonstrated that this is not true.

A recent rodweeding frequency experiment at Lind, WA 
demonstrated that undercutting without subsequent rodweed-
ing actually performed better at retaining soil moisture than 
when rodweeded immediately after undercutting, rodweeded 
later in the season, or rodweeded several times. In this experi-
ment weeds were controlled by herbicides (Figure 1).

It appears that cloddy, trashy conditions produce a mulch 

Excessive summer-fallow tillage  
reduces water storage before, during,  
and after summer

with very low bulk density. Further rodweeding pulverizes the 
mulch, which makes it fine and flowable, but actually increases 
bulk density and reduces thickness (“brings the moisture line 
up”). Even when rain produces a crust on top of the tilled 
surface, a tilled mulch appears to perform best when left un-
touched for the rest of the summer.

The same improved performance has been found in other 
locations on different soil types. Tests over the past three years 
show that a single tillage in May or June can perform as well 
as more highly tilled systems. The set of graphs in Figure 2 is 
from four sites near Wasco, OR. At each location we compared 
a single pass of an undercutter sweep in early July versus the 
neighboring no-till field and tilled fallow field. In the upper 
left graph it appears that the tilled fallow (open circles) was 
started early enough that it prevented late spring rains from 

FIguRe 1
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This article focuses on millions of acres in the driest 
portions of the Inland Pacific Northwest where tilled fallow  
is generally considered necessary for profitable winter 
wheat production. Some of the data presented here are 
from completed, published research projects and the rest 
from recent data not yet published. The ideas and principles 
are a work-in-progress, but the evidence and conclusions 
are sound enough and important enough to begin an 
earnest discussion.
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being stored. In the other three fields the single pass with the 
undercutter preserved about the same amount of water as the 
more typical tilled fallow.

Minimal tillage fallow produced by an undercutter or 
cultivator leaves a very cloddy, high residue soil mulch, which 
can be a challenge to seed into. It can, however, hold good fur-
rows and is unlikely to crust (Figure 3). This minimum tillage 
mulch also absorbs early fall rains much better than a fine soil 
mulch. Figure 4 shows the four fields on 29 September, after 

substantial rain had fallen. Notice that no-till does an excellent 
job of storing precipitation, and the single undercutter pass is 
better than more intensive tilled fallow.

Some farmers have wondered if no-till practices can cause 
enough improvement in the soil surface organic matter levels 
and soil aggregation to create an effective evaporation barrier 
without tillage. It is clear that no-till improves surface char-
acteristics on a vast majority of soils, but at least in the driest 
regions the accumulation of even large amounts of crop residue 
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is not very effective in saving seed zone moisture over a long, 
dry summer. (For more on surface residue and evaporation, 
google doi:10.2136/sssaj2010.0368 or contact the author). In 
many locations the improved infiltration of fall rain under 
no-till fallow compensates for later seeding dates.

A set of data where several tillage types can be directly 
compared using stringent statistical methods comes from 
an on-farm test near Helix, OR. Four of the treatments are 
shown in Figure 5. The figure shows the average of 2007 and 
2008. The sweep (Sunflower with 5-ft blade) in May, fol-
lowed by one rodweeding in early July, had the best moisture 
retention. Next was the sweep-coil pack treatment (Sun-
flower with 5-ft blade in May with attached coil packer) and 
“conventional” treatment (disk in April, cultivated in May, 
rodweeded if necessary in June and July).  The sweep treat-
ments have better moisture. The sweep, rodweed treatment 
and the conventional treatment are statistically different at 
four and five inches (p > F = 0.07).

The most surprising research finding is how effective 
an extremely cloddy soil mulch is at preventing evapora-
tion. This knowledge can reduce fuel use, soil erosion, and 
crusting problems. Since we now control weed growth using 
herbicides, it is not necessary to till early in the spring. Water 
loss from cool, weed-free soil is minimal, so tillage should be 
delayed to allow for efficient water gains from spring rainfall. 
The ARS unit located at Pendleton is starting an intensified 
research project with sites throughout the driest wheat grow-
ing region of the Columbia Plateau to determine the best 
timing for initial tillage, and how rough and how deep tillage 

FIguRe 5
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should be to maximize seed-zone moisture and total water 
storage. We are also collecting data we hope will support the 
expanded use of no-till fallow for profitable and sustainable 
crop production. ◆
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FIguRe 5. effect of tillage treatments at an on-farm test near 
Helix, oR. Average of two years of data. Sweep, rodweed has 
significantly greater moisture than conventional tillage at 4 and 5 
inch depths (p > F = 0.07). Sweep, rodweed treatment: 5-ft blade 
Sunflower in May, followed by rodweeding if necessary in July 
and August. Sweep-coil pack treatment: 5-ft blade Sunflower in 
May with attached coil packer. Conventional treatment: disk in 
April, cultivate in May, rodweed if necessary in June and July.
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THE OREGON 
WHEAT  

FOUNDATION
The Oregon Wheat Foundation was 
established in 1980 to serve Oregon 
wheat producers through a variety 
of programs, such as annual Scholar-
ships; Future Leaders of Ag (FLAG); 
Bushels for Betsy; the W.E. Kronstad 
Fellowship Program; and wheat re-
search support.

Oregon wheat producers have the 
opportunity each harvest to help 
Oregon’s hungry by giving to the 
bushels for Betsy Program; you can 
also make a cash donation directly 
to the Foundation. All gifts qualify as 
tax-deductible contributions.

Please accept my gift in the amount 
of:

___ $25

___ $50

___ $100

___ $500

___ Other

___My check #______ is enclosed
                   (Payable to OWF)

___Charge my credit card

Amount:_____________

Card Number _________________
______________________________
Exp. Date _____________________

Name on Card _________________

Signature _____________________

Name ________________________

Address ______________________

City/St/Zip ____________________

Phone (Day) __________________

(Evening) _____________________

Mail contributions to the OWGL 
office, or tear off and fax your credit  

card information to 541-276-1723

Thank you!

OWF



Just like a year ago, farmers and 
ranchers in Western Oregon this 
summer are noticing patches of 

the telltale bright yellow flowers of tansy 
ragwort — a noxious weed once the 
scourge of the 1970s. But the experts at 
the Oregon Department of Agriculture 
say it’s no cause for alarm as biological 
control agents should keep the plant 
from making an unwelcome comeback 
to prior levels.

Tansy ragwort resurges in Oregon

Weed Management

“The cool wet spring and early sum-
mer was good for tansy, not so good 
for our bio-controls,” says Tim Butler, 
supervisor of ODA’s Noxious Weed 
Control Program. “Even so, there is no 
reason to think we will return to what 
was taking place 30 or 40 years ago. It’s 
all part of a natural cycle.”

The equation is simple — as the 
tansy ragwort population grows, so do 
the populations of flea beetles and cin-
nabar moths that feed off the weed. In 
the end, ODA believes the good insects 
will always maintain the upper hand.

ODA continues to receive calls from 
landowners or their neighbors anxious 
about the return of tansy ragwort, now 

in a very visible stage. The outbreaks 
are spotty and localized. Still, Orego-
nians may remember the bad old days 
when tansy was so invasive in Western 
Oregon that cattle and horse owners 
reported more than $4 million in losses 
each year as their animals grazed on in-
fected pastures. Too often, the leaves of 
tansy grew among the grasses consumed 
by livestock in the spring, leading to 
sickness and death.

At this point in the growing season, 
the tansy flowers are in bloom and the 
weed is tall enough for animals to gen-
erally avoid by eating around it.

“It’s counterintuitive to just let it 
go right now, but the whole premise of 
biological control is to allow the insects 
present to naturally build up on their 
own,” says ODA entomologist Eric 
Coombs.

Coombs has personally visited many 
of the sites where tansy has popped up 
this year and has found the good bugs 
— the biocontrol agents that help kill 
the weedy plant — present in all cases. 
This comes after intensive efforts years 
ago to release insects in infested areas 
where the flea beetle and cinnabar moth 
are now established as part of the natu-
ral environment. For the second straight 
year, a cool, wet spring, has reduced cin-
nabar moth populations. However, the 
flea beetles are still active.

“I think we’ve done our job, now it’s 
time to wait and let the insects to their 
job,” says Coombs. “It’s all a natural 
cycle. We will get these flare-ups of tansy 
ragwort that will move around from field 
to field depending on factors like the 
weather or how the field is used. It might 
be another year or two before the insects 
build up in numbers again and knock the 
weed back down. It would take three to 
five years if the natural enemies had to 
be reintroduced.”

Tansy ragwort has the distinction of 
being the only weed for which a Gov-
ernor’s Task Force was created, leading 
to a control program housed in ODA 

The poisonous, noxious weed pops 
up again, but biocontrol should keep 
it in check 
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that has made effective use of biologi-
cal control.

“Since the mid-1980s, there has been 
an estimated $5 million annual benefit 
from the biological control of tansy 
ragwort throughout Western Oregon,” 
says Coombs. “All in all, for every dol-
lar spent in our biocontrol program, the 
public gets about $13 back in benefits 
due to the impact of reuniting a noxious 
weed with its natural enemies.”

The cinnabar moth eats the leaves 
of tansy ragwort. With the flea beetle 
working on the roots and ragwort seed 
fly eating the seeds, the fearsome three-
some has worked wonders. It has been 
almost too good. Much of the weed has 
been destroyed over the last 25 or so 
years that there hasn’t been enough 
tansy to maintain high populations of 
the bugs. The result the past few sum-
mers has been a sporadic but definite 
reappearance of the poisonous weed. 
While ODA would prefer a complete 
eradication of tansy, realistically, it is not 
in the biocontrol agent’s best interests 
to eat up every last plant.

“As long as we suppress the weed 
below an economically damaging level, 
we’ll be satisfied,” says Butler.

Tansy ragwort contains poisonous 
alkaloids that can kill livestock if in-

gested. Three decades ago, when much 
of Western Oregon was covered with the 
weed, cattle and horses were dropping 
in alarming numbers. Oregon doesn’t 
appear to be returning to that scenario 
despite this year’s resurgence of tansy. 
ODA will be working with Oregon 
State University’s Veterinary Diagnostic 
Laboratory to see if any documented 
cases of tansy poisoning of livestock are 
reported. The last documented case goes 
back to 1995.

ODA officials continue to say as long 
as livestock are not dying due to the poi-
soning, the insects are doing their job at 
controlling tansy — even though there 
have been some very noticeable flare-
ups. Patiently waiting for the established 
biological control agents to build up is 
still the best course of action. That’s not 
easy for some farmers and ranchers, and 
it doesn’t mean there is nothing they can 
do in the meantime to help.

“Good pasture management tech-
niques — fertilization, prevention of 
overgrazing, and irrigation to help 
maintain the competitive advantage of 
desirable plants species– plays a key role 
in minimizing soil disturbances that lead 
to emergence of tansy ragwort from the 
seed bank in the soil,” says Butler.

In addition to overgrazing, factors 

leading to the resurgence of tansy in-
clude construction, logging, fires, floods, 
and other events or practices in which 
the soil is disturbed.

Pulling or mowing are always avail-
able options, but the latter only leads 
to the weed growing back stronger and 
heartier next year. Herbicides can be 
used to control tansy ragwort but need 
to be applied in early spring before the 
stalks are formed or late fall after some 
re-growth of seedlings and rosettes.

Until then, the best advice is to prac-
tice patience and wait for the good bugs 
to beat the bad weeds. ◆

Reprinted from the ODA “Story of 
the Week” August, 2011
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Jolene Brown
They’re lurking in the jungle… 
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realitiesof today in order to negotiate 
the future. During this eye-opening 
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her real life, unprecedented hike in the 
jungle. You'll discover that in order to 
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realities of "jungle" life. Through lots of 
laughter mixed with the lessons, we'll 
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giving mostly accurate predictions on 
regional temperatures and precipita-
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Relevant climate publications by 
Douglas include Long-Term 
Observations for Monitoring Extremes 
in the Americas and Assessing warm 
season drought episodes in the central 
United States.

Jim Miller
Jim Miller is the senior aide to Senate 
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Tillage greatly increases  
the odds of being able  
to establish the wheat 
crop at the optimal time 
in late September even 
after a long dry summer.

When I learned to farm in the mid-1970’s, my 
father was bottom-plowing every acre. Bottom 
plowing helped keep cheat grass and goat grass 

under control and prevented the buildup of diseases such 
as Cephalosporium Stripe. However, it caused too much 
erosion. We stopped bottom plowing during the severe 1977 
drought and have been reducing the amount and intensity 
of our tillage ever since. We typically make our summer-
fallow now using one pass with a chisel plow and one pass 
with a cultivator — and then rod-weed only if we have to. 
Our surface residue cover after seeding often exceeds 40%.

Some of the best farmers in my area have recently taken 
the next step and have eliminated all tillage. By switching 
to chemical fallow and direct seeding, they are reducing 
wind and water erosion and often report good yields. Since I 
drive by chemical fallow fields every day, I often ask myself 
the question I will try to answer in this column. Why are 
we still doing tillage?

Tillage was used in my area for three reasons:
1. To kill weeds.
2.  To reduce the amount of surface residue from the previ-

ous crop — so grain drills and other equipment didn’t 
plug up with straw.

3. To prepare a seedbed for the next crop.
Since glyphosate became available, killing weeds with 

tillage is no longer either necessary or economical. Stubble 
choppers, either mounted on the combine and/or pulled 
over the fields after harvest are a better way to reduce ex-
cess residue. The only reason left to do tillage is to improve 
the seedbed.

In 2008, Stewart Wuest, an ARS Soil Scientist stationed 
in Pendleton, started traveling to my area of Sherman 
County to study the effects of tillage on seedbed moisture. 

Tom McCoy, OWC Chairman

Each fall, Stewart measures the moisture profile in the top 
foot of soil in both tilled fallow and chemical fallow fields. 
In 2009, he planted wheat at different depths in each field 
to test whether available moisture was sufficient to cause 
germination and emergence. In the late spring of 2010, he 
made several passes with an undercutter in each of the 
chemical fallow fields to see how a single tillage pass af-
fects seedbed moisture. Stewart has an article describing 
his results in this issue of Oregon Wheat magazine.

My conclusions from observing Stewart’s work are:
1.  Without any tillage, chemical fallow is too dry to germi-

nate wheat seeds until the first significant rain in the fall. 
2.  Tilled fallow normally has sufficient seedbed moisture 

to germinate seeds even before a fall rain.
3.  One tillage pass is sufficient to preserve adequate seed-

bed moisture. Any tillage after the first pass — even a 
rodweeding — reduces seedbed moisture available to 
germinate seeds in the fall.
Tillage greatly increases the odds of being able to estab-

lish the wheat crop at the optimal time in late September 
even after a long dry summer. 

How much will this improved seedbed moisture increase 
average wheat yields? Answering this question requires 
knowledge about the characteristics of the local area — par-
ticularly its the topography, average rainfall, and elevation. 
1.  The steepness of the farmland — Planting wheat into 

moisture that is usually 4 or 5 inches below the soil sur-
face requires the use of a deep furrow grain drill. Deep 
furrow drills don’t work well when pulled across a steep 
slope. The packer wheels slide and cover the seeds with 
extra soil — reducing the likelihood of emergence. Even 
when tillage was used, areas with very steep slopes, e.g., 
much of the Columbia District in Wasco County, didn’t 
attempt to seed into moisture. Hence, eliminating tillage 
and adopting chemical fallow in very steep areas should 
not reduce average yields.

2.  The average rainfall — The only advantage of tillage is 
to allow wheat to emerge earlier when fall rains are de-
layed. Areas with higher average rainfall are more likely 
to receive significant rainfall earlier in the fall. Hence, 
tillage should be less beneficial in higher rainfall areas.

3.  The elevation — Areas that are higher above sea level 
tend to have colder falls and winters. Hence, being able 

Should we still be doing tillage? 
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to plant into moisture and get the wheat sprouted and 
up during the warm early fall is more important in higher 
areas. 
I believe the yield loss caused by switching to chemi-

cal fallow will be less in steep, higher rainfall, and lower 
elevation areas.

Several years ago, I wrote an article in which I estimated 
this yield loss for my area. My article is available on our 
website. I farm near the Moro Experiment Station. Our av-
erage annual rainfall is just over 11 inches and the elevation 
at the Moro Station is 1,858 feet above sea level. None of 
our fields is too steep to seed with a deep furrow drill. I ex-
amined the rainfall records from the Moro Station over the 
past 30 years and found that at least ½ inch of rain occurred 
before the end of September in one-half of the years — so 
wheat planted on tilled fallow and chemical fallow should 
have emerged at the same time and yields should have been 
the same. In a third of the years, significant fall rains did 
not start until October and I assumed that using chemical 
fallow would delay emergence by a month. In a sixth of 
the last 30 years, fall rains didn’t start until November and 
I estimated that emergence would be delayed two months. 
I then used the results of Professor Mike Flowers’ study of 
how delayed emergence affects wheat yields. Mike’s trials at 
the Moro Station in 2005, 2006 and 2007 indicate that late 
October and late November emergence will reduce yields 
by about 18% and 36%, respectively. Combining Mike’s 
yield data with my estimates of how often fall rains are 
delayed, I estimated that eliminating tillage would reduce 
average yields by 13%. 

To increase the use of chemical fallow, wheat varieties 
need to be developed that yield well even when they emerge 
in the late fall. We also need more study of how different 
fertilizer packages stimulate the growth of late emerging 
wheat. Larry Lutcher has done interesting work on the use 
of phosphorus and work like his should continue. 

Finally, I’ve been reluctant to switch to chemical fallow 
mostly because of the yield reductions in excess of 30% 
that occur when fall rains are delayed until late-October or 
November. The recent availability of 85% CRC crop insur-
ance has significantly improved the economics of switching 
to chemical fallow. With CRC insurance, revenue losses will 
be capped at 15% of average even in the one-sixth of years 
when rains are very late. Taking account of crop insurance, 
my estimated revenue loss from adopting chemical fallow 
is cut almost in half — from 13.1% to 7.5%. ◆

The Oregon Wheat Commission was created in 1947 by the Oregon 
Legislature, at the request of Oregon wheat producers. The Commis-
sion carries out research, marketing, and public education programs 
on behalf of the industry, with funds from an assessment on all wheat 
produced in the state. OWC programs are directed by a six-member 
board of Commissioners, appointed by the Director of Agriculture.
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Selecting for quality 8: Grain variability  
and the falling number test
Dr. Andrew Ross

There are perpetual questions 
about the reliability of grain 
quality tests that are applied in 

the marketing chain. In years with rain 
at harvest it is of value to review the tests 
used to quantify the level of grain sound-
ness and to take a look at the variability 
of grain samples. 

grain variability: Replicated tests on 
grain rarely give precisely the same nu-
merical answer — there is usually a dis-
tribution of values around a mean. The 
root cause of this is the unavoidable fact 
that grain is fundamentally variable. This 
variability arises from different sources. 
We all recognize broad-scale variations 
that affect crop quality: examples are 
seasonal, growth location, or varietal dif-
ferences. What we usually don’t see is the 
underlying narrow-scale variability, what 
I describe as irreducible baseline vari-
ability. Irreducible baseline variability 

is fundamental to grain samples, which 
are collections of individual kernels with 
each kernel varying from the others in 
one or more physical or compositional 
factors. Narrow-scale variability occurs 
at the plant level: late tillers have smaller 
kernels and grains vary depending on 
their position within individual heads. 
Clever and painstaking work by Chris 
Miller at Kansas State University has 
shown this graphically for kernel size 
and hardness (Figure 1). Protein content 
also has its own irreducible baseline vari-
ability. For example, kernels in florets 
towards the end of the head commonly 
have lower protein contents. 

When considering pre-harvest sprout-
ing (PHS) or late maturity alpha-amylase 
(LMA) the levels of the enzyme alpha-
amylase are of primary importance. 
Alpha-amylase content of individual 
grains within a sample affected by PHS 
can vary tremendously, from almost un-
detectable in sound grain to levels that 
can be over 100 times higher in grain 
when sprout is first visually detectable 
(swollen germ stage). Grain maturity is 
an important parameter in determining 
when grain becomes susceptible to PHS. 
Grain is first susceptible at physiologi-
cal maturity (just after the hard dough 
stage) and becomes increasingly suscep-
tible as ripening progresses to harvest 
maturity. So sources of variability in 
PHS, and therefore of amylase activity, 
range across both broad and narrow 
scales and include variations of maturity 
across a field, areas of lodged plants that 
dry more slowly after rainfall, and varia-
tions in maturity in single plants (early 
spikes are more mature than late spikes). 
Additionally, individual kernels within 
heads can vary with respect to how wet 
they become and to their dormancy level. 
The way that alpha-amylase synthesis is 
induced in PHS means that not only is 
it variable, but that the variability can 

easily be unevenly distributed in a grain 
lot. Take the example of grain from an 
area of lodged plants with incipient PHS 
in a field with mostly erect plants, where 
the rest of the grain escaped PHS by dry-
ing quickly. The PHS affected grain will 
not be distributed evenly in a field bin 
and may not be well mixed even after 
further transfer making representative 
sampling vital. 

Variability needs to be dealt with 
vigilance and procedures for system-
atic, representative sampling are well 
documented (see HGCA and GIPSA 
in Links). Vigilance in sampling is im-
portant for all measured traits but it is 
especially important for traits that can 
vary enormously, such as the amylase 
content of PHS affected kernels. For 
some traits, if 1% of kernels are way 
out of specification they don’t have 
an undue effect: for example, 1% of 
kernels with 20% protein in a sample 
of kernels with an otherwise average 
protein of 10.0% only increases average 
protein from 10.0 to 10.1%. But take the 
hypothetical but realistic example of a 
group of sound seeds with an average 
alpha-amylase activity of 0.11 SKB units 
(a measure of alpha-amylase activity). 
Based on numbers well established in 
the literature (Perten 1964) this sample 
would have a Falling Number (FN) of 
around 305 seconds (Figure 2). Replac-
ing 1% of those seeds with seeds with 
25 units of activity (about the level at 
the first visible signs of sprout: Xing et 
al 2011), will increase average amylase 
activity to 0.36 SKB units, and drop the 
estimated FN to around 175 seconds. In 
another example, Brian Sorenson of the 
Northern Crops Institute and Jochum 
Wiersma, Small Grains Specialist at the 
University of Minnesota reported that 
just two visibly sprouted kernels added 
to 200 grams [~5500 to 6500 kernels] of 
sound wheat (0.03%) reduced FN by 
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FIGURE 1: Bar graph depicting mean 
values of kernel diameter, hardness, 
and weight at positions in the spike. 
Reproduced with permission from the 
author (Miller 2008).
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100 seconds (See Sorenson and Wiersma 
2004 under Links). This scenario is really 
not so hypothetical and is the basis for 
often zero or nearly zero PHS tolerance 
limits demanded by buyers.

The Falling number Test: The FN test 
belongs to the class of tests called “auto-
lytic.” Autolytic tests employs the starch 
contained in the kernel as the substrate 
for amylase activity. One advantage of 
autolytic tests is that to an approximation 
they mimic the situation in processing 
where the interplay between the starch 
and amylase enzyme activity in the flour 
determines the functional outcome. The 
most common autolytic instruments (FN 
and the Rapid Visco Analyzer (RVA): 
Crosbie and Ross 2007; Ross et al 1987) 
measure the decrease in viscosity caused 
by alpha-amylase cutting the starch mol-
ecules, which are large and create a thick 
paste in water, into small pieces that have 
little if any power to thicken. The FN 
instrument measures the time required 
by a plunger to fall through a paste of 
whole-wheat flour and water: the more 
amylase present and the thinner the paste 
and the faster the plunger drops (lower 
FNs). But like any other tests, autolytic 
tests are prone to the effects of variability. 
Even under the best of circumstances, that 
is samples with effectively no amylase 
present, and where sampling is not so 
strong an issue, the tests can appear to 

have debatable repeatability. For ex-
ample, in controlled laboratory test-
ing of a succession of sub-samples 
over a period of 6 days (Hatcher 
2005), a sample with an average 
FN of 360 seconds could have had 
subsamples with FNs ranging from 
344 to 376 seconds. This may seem 
a lot but the variability (described 
here as the coefficient of variation: 
i.e. the standard deviation divided by 
the average, expressed as a percent-
age) was only 2.1%. This is really a 
fabulous result for a destructive test 
of biological materials. Over many 
years my experience has been to 
factor in a coefficient of variation of 
5% for FN, still good for destructive 
testing of biological sub-samples, but 
would suggest a possible range of 

values between 325 and 395 seconds for 
a succession of subsamples of the sample 
with an average FN of 360. 

It is worth noting another factor here: 
in destructive tests a sample is only tested 
once, replicated testing actually occurs on 
a succession of independent sub-samples 
taken from the grain lot. As a result, de-
spite arguments that sampling is not an 
issue, whenever a test (e.g. for pre-harvest 
sprouting) destroys the sample, sampling 
is an unavoidable element of the observed 
variability.

The best of circumstances are not 
necessarily available when delivering 
grain. Sorenson and Wiersma (2004) 
highlighted some of the potential pitfalls 
(See Links). They concurred with my 
view that “when correctly run, the FN 
test is fairly repeatable”. However, they 
went on to say that contamination of the 
sample can decrease the FN value. We 
saw above how only a small amount of 
sprouted material can radically reduce 
FN. One particular source of contamina-
tion is from the grinder used to create 
the flour for the test. They noted that “if 
a small sample of undamaged wheat is 
ground immediately following a sample 
with severe sprout damage, without 
adequate flushing or cleaning of the 
grinder, substantial contamination is 
possible.” Although cleaning the grinder 
takes time it is essential after a test of 
material that tests with low FN. 

As a result of the unavoidable variabil-
ity associated with testing grain samples 
it is worth insisting on a FN retest if 
your load tests just below a FN discount 
threshold. It may test higher and be found 
acceptable at the non-discount price 
(NOTE: it may test lower too!). 

Finally a different perspective on the 
variability of the FN test. There were 
calls at the Tri-State Commissions meet-
ing in November 2010 for research into 
new test that could replace FN. There are 
already tests available to measure alpha-
amylase activity directly. But these only 
measure the activity and not its impact 
on the starch, as do the autolytic tests. 
Additionally, alpha-amylase has a non-
linear relationship with FN (Figure 2) or 
other autolytic tests. In Figure 2 you can 
observe that it takes only tiny increases in 
alpha-amylase activity in the region 600 to 
250 seconds to generate large declines in 
FN, so alpha-amylase activity itself is not 
necessarily a helpful tool. Of the alterna-
tive autolytic tests the “Stirring Number” 
(SN) performed using the RVA, which 
senses viscosity using a rotating sensor, 
is the most viable. It is also an instrument 
with which I am intimately familiar as I 
was part of the design team. The RVA was 
created just over 25 years ago to address 
the perceived need for a FN replacement 
(Ross et al 1987). We reported the coef-
ficient of variation after 4 operators tested 
a succession of subsamples from 10 wheat 
lots on 6 RVA and 6 FN machines. Each 
individual machine x sample x operator 
combination was replicated 4 times (960 
tests per instrument type). For the FN 
test the overall coefficient of variation 
was 4.9%. For SN as measured with the 
RVA the coefficient of variation was 
3.3%. Converted to FN results, even the 
3.3% coefficient of variation achieved 
by the RVA would represent a swing of 
48 seconds (336 - 384 seconds) for our 
sample with average FN of 360 seconds, 
still a problem if a specification dictated 
a cutoff level of 350 seconds.

There is no substitute for standard-
ized tests done by competent operators 
under exacting adherence to the standard 
methods. However, some of the variability 
observed is inherent in the samples and 
this factor can never be dismissed when 

FIguRe 2

FIguRe 2: The curved relationship  between 
whole wheat alpha-amylase activity (SKB units) 
and Falling number. Adapted from Perten 1964.
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2009-10 Grant Title and Funding Level
oregon State university Cereal Quality Laboratory, $41,670

2010-11 Grant Title and Funding Level
oregon State university Cereal Quality Laboratory, $53,122

Researcher: Dr. Andrew Ross, 
Associate Professor

grant Summary: This grant funds 
the operations of the OSU Cereal 
Quality Lab (CQL). The CQL con-
tributes to successful cereal variety 
development at OSU by providing 
and interpreting quality data for our 
companion OSU programs in wheat 
breeding, genetics, and agronomy. 
The CQL maintained this service to 
the wheat breeding program through 
CY2010 while it was managed by the 
transition team of Flowers, Mundt, 
and Ross. The continued orderly 
advancement of material through 
the program and the advancement 
of appropriate lines to seed increase 

attested to the success of this interim strategy. One new soft white common 
candidate (OR2040726) was approved for release in 2010. Independent assess-
ments showed OR2040726 to have acceptable milling and baking quality for 
the soft white market class. Two soft white lines OR2071628 and OR2070870 
were advanced to seed increase after confirmation of acceptable or better 
quality after testing of 2010 harvest material, again showing the value of the 
in-house quality lab and its ability to provide timely, current-season, quality 
data on winter wheat lines. Testing of 2010 harvest material allowed us to make 
a preliminary adjudication on the line OR208047P94 that came from the Tubbs 
x Einstein mapping population. The CQL determined that OR208047P94 
had superior soft white quality primarily related to large cookie diameter at 
high flour protein content. OR208047P94 will be advanced rapidly pending 
continued surveillance of its quality attributes.  The CQL continued to serve 
recurrent objectives related to new testing methodologies and increasing scien-
tific knowledge of cereals and cereal foods. Key accomplishments included the 
quality testing of the Tubbs X NSA genetic mapping population with over 5900 
individual analyses performed in CY2010. This work also served to increase 
our portfolio of testing methods. The quality lab again worked through large 
numbers of samples processing over 2500 individual analyses, in addition to 
the testing done on the genetic mapping populations.

discussing the repeatability of the FN test.
Functional effects of PHS: In PHS 

the large increase in the activity of the 
starch degrading enzyme alpha-amylase 
is the most striking event, and often 
the most detrimental to product qual-
ity. There is an optimum amount of 
alpha-amylase activity desired for best 
breadmaking performance but it is easily 

exceeded in PHS affected wheat. Also 
bakers prefer to start with flour from 
sound grain and then add controlled 
amounts of alpha-amylase to achieve 
the desired results. In breadmaking an 
excess of cereal alpha-amylase activ-
ity can cause sticky and slack dough, 
poor crumb structure and texture, and 
sticky crumb. Alpha-amylase is by no 

means the only problem in sprouted 
wheat. Increases in protease activity 
upon germination are also associated 
with sticky and slack dough, and with 
increased darkening of noodles through 
the interaction of the protein fragments 
with polyphenol-oxidase (same enzyme 
that makes cut potatoes and apples turn 
brown) (Edwards et al., 1987). As a result 
of all of the above, PHS of wheat grain 
is a major cause of concern for grow-
ers since the loss of quality is generally 
reflected in large price discounts. PHS is 
also a major concern for processors as 
there is a laundry list of potential qual-
ity defects in end-products (dark/gray 
colors; poor gummy textures; processing 
difficulties etc.) that drive the extremely 
low tolerances for PHS affected wheat 
in the marketplace. ◆
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Prices for wheat, corn, and other 
major field crops and for agri-
cultural products like cattle and 

fluid milk have spiked several times 
during the past decade. How much of 
the increased food commodity input 
costs are passed through to retail food 
prices depends on a variety of factors, 
including the value added at each stage 
in the production process.

A recent analysis by ERS research-
ers found that wholesale prices of beef 
and wheat flour generally track changes 
in farm prices for cattle and wheat; that 
is, a significant portion of farm price 
changes typically shows up in whole-
sale wheat flour and beef prices. Retail 
beef and bread prices, in contrast, have 
a more complicated and, oftentimes, 
less direct response to wholesale price 
changes.

ERS researchers analyzed 1972-2008 
price data for three stages of wheat and 
beef marketing—farm-level wheat and 
cattle, wholesale wheat flour and beef, 
and retail bread and beef—using a 
model that considered both the short- 
and long-term relationships between 
input and output prices. The researchers 
were especially interested in investigat-
ing differences in price response when 
farm prices were gradually changing 
versus times of more dramatic shifts.

A number of differences in response 
behavior were found both between the 
two food items and among the different 
marketing stages. During 2000-2008, 
wholesale beef prices reflected an av-
erage of 53 percent of a typical change 
in cattle prices, while wholesale prices 
of wheat flour reflected, on average, 
30 percent of the change in farm-level 
wheat prices.

The cost pass-through from whole-
sale to retail was generally weaker than 
from farm to wholesale. Retail beef 
prices incorporated 19 to 29 percent of a 
typical change in wholesale beef prices, 

Food commodity cost pass-through  
to food prices not uniform

ECONOMICS

on average, from 2000 to 2008, while 
retail bread prices incorporated 16 to 
21 percent of the change in wholesale 
wheat flour prices. The smaller pass-
through rates for wheat flour and bread 
reflect the additional inputs used to 
produce a more processed item (a loaf 
of bread versus cuts of beef).

The timing of the cost pass-through 
also varied at different marketing stag-
es. For both beef and wheat flour, most 
of the change in response to farm prices 
was passed on to wholesale prices with-
in the first month. In contrast, the speed 
of response for retail beef and bread 
prices depended upon the direction 
and size of wholesale price movements. 
When wholesale beef prices declined, 
retail prices generally exhibited most 
of the pass-through of wholesale price 
changes within 2 months. When whole-
sale wheat flour prices were decreasing 
or modestly increasing, retail bread 
prices showed most of their response 
after 2 to 4 months. However, when 
wholesale prices surged upward, retail 

beef and bread prices both showed the 
bulk of their response within the first 
month. ◆

Edward Roeger, eroeger@ers.usda.
gov

Ephraim Leibtag, eleibtag@ers.usda.
gov

This finding is drawn from . . .
How Retail Beef and Bread Prices 

Respond to Changes in Ingredient and 
Input Costs, by Edward Roeger and 
Ephraim Leibtag, ERR-

112, USDA, Economic Research 
Service, February 2011, available at: 
www.ers.usda.gov/publications/err112/
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Food Commodity Cost Pass-Through to Food Prices Not Uniform

D I E T  A N D  H E A LT H

Prices for wheat, corn, and other major field crops and for 
agricultural products like cattle and fluid milk have spiked several   
times during the past decade. How much of the increased food 
commodity input costs are passed through to retail food prices 
depends on a variety of factors, including the value added at each 
stage in the production process. 

A recent analysis by ERS researchers found that wholesale prices 
of beef and wheat flour generally track changes in farm prices for 
cattle and wheat; that is, a significant portion of farm price changes 
typically shows up in wholesale wheat flour and beef prices.  Retail 
beef and bread prices, in contrast, have a more complicated and, 
oftentimes, less direct response to wholesale price changes.  

ERS researchers analyzed 1972-2008 price data for three stages 
of wheat and beef marketing—farm-level wheat and cattle, wholesale 
wheat flour and beef, and retail bread and beef—using a model that 
considered both the short- and long-term relationships between 
input and output prices. The researchers were especially interested 
in investigating differences in price response when farm prices were 
gradually changing versus times of more dramatic shifts.    

A number of differences in response behavior were found both 
between the two food items and among the different marketing 
stages.  During 2000-2008, wholesale beef prices reflected an average 
of 53 percent of a typical change in cattle prices, while wholesale 
prices of wheat flour reflected, on average, 30 percent of the change 
in farm-level wheat prices.  

The cost pass-through from wholesale to retail was generally 
weaker than from farm to wholesale. Retail beef prices incorporated 
19 to 29 percent of a typical change in wholesale beef prices, on 
average, from 2000 to 2008, while retail bread prices incorporated 
16 to 21 percent of the change in wholesale wheat flour prices. The 
smaller pass-through rates for wheat f lour and bread ref lect the 
additional inputs used to produce a more processed item (a loaf of 
bread versus cuts of beef).

The timing of the cost pass-through also varied at different 
marketing stages. For both beef and wheat flour, most of the change 
in response to farm prices was passed on to wholesale prices within 
the first month. In contrast, the speed of response for retail beef 
and bread prices depended upon the direction and size of wholesale 
price movements. When wholesale beef prices declined, retail prices 
generally exhibited most of the pass-through of wholesale price 
changes within 2 months.  When wholesale wheat flour prices were 
decreasing or modestly increasing, retail bread prices showed most of 
their response after 2 to 4 months. However, when wholesale prices 
surged upward, retail beef and bread prices both showed the bulk of 
their response within the first month.   

Edward Roeger, eroeger@ers.usda.gov
Ephraim Leibtag, eleibtag@ers.usda.gov

This finding is drawn from  . . .

How Retail Beef and Bread Prices Respond to Changes in Ingredient 
and Input Costs, by Edward Roeger and Ephraim Leibtag, ERR-
112, USDA, Economic Research Service, February 2011,  
available at: www.ers.usda.gov/publications/err112/

Creatas USDA/ERS
uSDA/eRS
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Serving you at theSe locationS:

www.leSSchwab.com
Sprayer packageS available

your

Farm Tire
HeadquarTerS

La Grande • 541-963-8411
MiLton-Freewater • 541-938-5507

PendLeton • 541-276-1571 

FarMers have been a biG Part oF our 59 year history, 
and that is why we suPPort FarMinG throuGhout the 
west. at Les schwab, we aPPreciate your hard work! 
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2011 Priorities of the 
oregon Wheat growers 

League Committees 

Environment and Regulations Committee
Tanner Hawkins, Chair

1. Climate Change & Greenhouse Gas Emissions
2. Pesticide Legislation & Regulatory Enforcement
3.  Pesticide & Water Quality Management Grower 

Education Campaign
4.  Clean Air Act — Air Emission Standards (Dust, 

Particulate Matter)
5. Clean Water Act — Navigability 

Farm Policy Committee
Paul Bracher, Chair

1. 2012 Farm Program Development
2. Crop Insurance
3. Available Legal Workforce
4.  Educate growers, county commissioners, FSA 

county committees on SURE program and 
process of county disaster determination.

5.  Transportation Issues Specific to Movement of 
Wheat/Barley by Growers

6. Jetty Repair – Federal Funding Request

Research and Technology Committee
Suzi Frederickson, Chair

1. Privatization of Wheat Breeding Programs 
2.  Research Priorities and Appropriate Funding — 

Public Awareness Campaigns
3.  Education, Research and Extension Funding — 

OSU Structural Changes
4.  Carbon Footprint and Climate Change Research 

Priorities 
5.  Bio-products research — Bio Fuels Introduction; 

Gluten Project Proposal

Let Us Help You Get Your  
Advertising Message Out  
Through the Pages of . . .
Contact us today to be included 
in future issues of Oregon Wheat!

Sandy Creighton: Advertising Sales manager 
Phone: 559-201-9225  
E-mail: screighton@farmprogress.com

Cinda Hardee: Advertising Sales Representative 
Phone: 402-489-9386 • Toll-free: 888-609-8787
E-mail: chardee@farmprogress.com



Farm/Business Name: _____________________________________________________

Representative: __________________________________________________________

Address: _______________________________________________________________

Phone: _________________________________________________________________

Fax: ___________________________________________________________________

E-Mail: _________________________________________________________________

Dues Schedule

Join the Oregon Wheat Growers League today!

Check # :______________ 
(Made payable to: Oregon Wheat Growers League)
  MasterCard           Visa

Credit Card #: ___________________________________
Name on Card:___________________________________
Expiration Date: _________________________________

Signature _______________________________________

Payment Information:

Please Return With Your Payment to:

Oregon Wheat Growers League
115 SE 8TH St., Pendleton, OR 97801

PH: (541) 276-7330 • FAX: (541) 276-1723
www.owgl.org

Producer/Landlord
____  Member (less than 320 acres) .................... $100
____  Member (320 acres or more) ..................... $150
____  Member (more than 2000 acres) ............... $200
____  Affiliate (Retired Grower or Landlord) ............... $75

Associate Member
(Agribusiness companies serving producers)
____  Associate (1-10 employees) ...................... $100
____  Associate (11-25 employees) ..................... $150
____  Associate (26 or more employees) ............ $200

____  Oregon WheatPAC – Your support helps!

Would you prefer to receive the  
OWGL bi-weekly newsletter:

______ Via E-Mail  (Also on our website)
______ Via Fax
______ Via U.S. Postal Service
______ Not at all

Please enclose separate check payable to Oregon WheatPAC  
Credit Card will be charged separately.  Thank you.

These are exciting times for the Oregon Wheat Growers League!  The League has begun a new phase in 
advocacy, leadership, and grower governance, and we invite you to join the organization that may prove to 
serve Oregon wheat producers better and more efficiently than ever. 

Join the efforts of the OWGL today by returning this form with your check to support the ongoing efforts 
of the organization that works to enhance your bottom line.   Thank you!

Making 
Every 

Resource 
Count
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The world’s most reliable choice. 

A growing amount of the wheat you grow is exported every year, and 
that makes a huge difference in farm gate prices. In fact for every $1 you 
contribute to export market development through your state checkoff 
program, you get back $23 in net revenue. U.S. Wheat Associates 
wants you to understand how we work with state commissions to 
build overseas demand for all six classes of U.S. wheat.

VISIT WWW.USWHEAT.ORG/SUCCESS TO READ MORE. 
And don’t forget your passport.

Bon voyage, wheat.

© 2011 U.S. Wheat Associates. All rights reserved.
The U.S. Wheat Associates logo is a registered service mark of U.S. Wheat Associates. PA-AD0811-A

Oregon WheatPAC ~
Help Elect a Pro-Agriculture Oregon Legislature

The political Tax Credit is a no-cost way to support the Oregon WheatPAC, allowing you to direct a portion of your tax dollars in 
a way that YOU choose. It is a tax credit, not a deduction. You can give up to $100 for joint tax filers or $50 for individuals and that 
amount will be credited back to you on tax day. 

As a result of our collaboration with a broad stakeholder group, the OWGL has been successful in defeating a number of proposed 
laws that would have been devastating for agricultural producers. Electing able leaders is more important than ever and we strongly 
encourage you to take advantage of this opportunity to contribute.

To make your contribution to the Oregon WheatPAC, please complete the form below and mail it to the OWGL office at 115 SE 
8th, Pendleton, OR  97801. Credit card contributions can be faxed to 541-276-1723.

Amount of donation: $25 _____     $50 _____      $100 _____      Other $ ______ 
Name_____________________________________________________ 
Address____________________________ City/State/Zip____________________ 
Phone______________________________Email:__________________________  

Payment Information: 
Check #___________ Visa_____  MasterCard_____
Card number:_______________________________________________________
Name on Card:______________________________________________________
Signature:__________________________________________________________

Thank you for your support!  Oregon WheatPAC Tax ID #20-5086793 

OREGON
WHEAT

PAC



The connection between adequate 
folic acid intake and the preven-
tion of some birth defects has 

long been understood. Enriched grains, 
such as white bread, pasta and rice, 
have been fortified with this essential B 
vitamin since 1998, and since that time, 
the rate of birth defects in the U.S. has 
decreased by approximately one third. 

Despite this enormous benefit, re-
searchers pondered the age-old ques-
tion:  can there be too much of a good 
thing? A handful of studies have ex-
plored this notion, calling into question 
if too much folic acid consumption can 

Another great reason  
to go with the grain

NUTRITION

have a negative impact on one’s health, 
particularly in terms of colorectal cancer. 

To address this matter, a recent study 
published in the July issue of the journal 
Gastroenterology examined cancer rates 
since the government-mandated fortifi-
cation of enriched grains began in 1998. 
Turns out, rather than being a risk factor, 
eating more enriched grains to increase 
intake of folic acid can actually be protec-
tive against developing colorectal cancer.

These findings can be added to the 
long list of health benefits from grain 
foods and give us all another reason to 
“toast” to good health! ◆

These mini pizzas are great for after school snacks. They’re quick and 
yummy! Kids will have fun creating their own pizzas.

Ingredients:
■ 4 English muffins, split
■ ½ cup pizza sauce or low-fat pasta sauce
■ ¾ cup part-skim shredded mozzarella cheese
■ Vegetables and ham or pepperoni

Directions: Preheat oven – 350 degrees
Lightly toast English muffins in toaster. Arrange on a baking sheet and 
spread each muffin with sauce, then top with cheese. Cut vegetables and 
meat into shapes as suggested below. Bake for 12 to 15 minutes or until 
cheese melts.

Suggestions for faces:
Eyes: olives, mushrooms or carrot strips  
Nose: cherry tomato half, zucchini slice, mushroom, pepperoni or ham 
mouth: bell pepper slices or carrot strips 
Hair: strips of ham, cauliflower or broccoli florets cut in small pieces

Servings: 8

Calories/Serving: 190

nutrition: (includes pepperoni), 
One serving provides approximately:  
190 calories, 23 g protein,  
20 g carbohydrates, 3 g fiber, 2 g fat,  
6 mg cholesterol, 42 mcg folate,  
3 mg iron, 659 mg sodium.

Source: Wheat Foods Council

Funny face pizza snacks
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WWW.OWGl.ORG  
Your homepage for  

Oregon Wheat News

Have you visited 
the Oregon Wheat 

website lately?
The official website of the 
Oregon Wheat industry has been 
remodeled to reflect the unity  
and cohesiveness of the industry as 
a whole.

The newly remodeled site, at www.
owgl.org, features sections for 
producers, buyers, and consumers.

The Producers page features daily 
marketing updates from the PGG/
MCGG marketing team; and will 
provide crop updates, crop quality 
data, research, and legislative news 
as they become available.

The Buyers page will host crop 
quality, research, and marketing 
information for milling and baking 
teams and other potential buyers.

The Consumers page houses 
the history of the wheat industry, 
kids pages, recipes and other 
general information.

The site will continue to provide 
a calendar of events and the 
extensive list of related website 
links visitors have come to expect.

The Members Only Portal will 
be home to all things important 
to our members, such as the 
bi-weekly newsletter, and links 
and information on OWGL affinity 
programs. 

Not a member? Join today! An 
application is included on page 21 
of this issue of  
Oregon Wheat.



Minimum fuel consumption, maximum productivity.
You want simple, easy to operate, and 
efficient to maintain equipment without 
sacrificing productivity.  The Condor 
G-Series sprayers offer class-leading design 
and innovation in a rugged, robust, and fuel 

efficient package.  Hour after hour, day after 
day, and season after season, this efficient 
mechanical drive partner in productivity will 
make easy work of all your spraying - with fuel 
left over for the combine.

www.millerstn.com  800-247-5557

Spray more acres.  
Burn less fuel.

THAT makes sense.

www.pioneerwestinc.com   1-877-253-WEST (9378)

Sold & Serviced By

www.pioneerwestinc.com   1-877-253-WEST (9378)

Sold & Serviced By

Think long and hard before buying your next sprayer. You choose the best 

seed, the best crop protection products. You want to grow the very best 

crop you can. So, choose the best method of application. Spray-Air™ 

ensures the spray penetrates dense canopies, all leaf surfaces are covered, 

that the target pest gets wiped out. And use the lowest amount of water and 

herbicide possible. For a superior return on your investment, Spray-Air™

There’s spraying...and then there’s Spray-Air™


