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TOPICS

What is a falling number?

History of falling number in the PNW.
Sources of falling number variation.
Developing alternatives to the FN test.
Communication about research needs,
progress, about how varieties compare.



What is a Falling Number and What Does it Measure?
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« The Hagberg-Perten Falling Number (FN) Method was invented in 1960.

 The FN test detects starch damage from the enzyme alpha-amylase in wheat meal.
A falling number is the time in seconds it takes a stir rod to fall through a gravy.

« Starch damage results in thin gravy and poor end-use quality.

A threshold for “soundness” is 300 seconds and is used to manage industry risk.



The FN Workflow

*’1*—5?")5”11; 4 EE :

1. Grind 2. Mix and Weigh 3. Add Water 4. Shake 5. Add Stir rod and Test

FN video


https://www.google.com/search?q=falling+number+demo&rlz=1C1CHBF_enUS907US909&oq=falling+number+demo&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRigATIHCAIQIRigATIHCAMQIRigATIHCAQQIRigATIHCAUQIRigATIHCAYQIRiPAjIHCAcQIRiPAjIHCAgQIRiPAtIBCTQ2MjBqMGoxNagCCLACAQ&sourceid=chrome&ie=UTF-8#fpstate=ive&vld=cid:046c9406,vid:o9_sXq_ibAs,st:0

CAUSES of LOW FN

Late maturity alpha-amylase (LMA)

—

Courtesy of Anna Carroll



A Brief History of Falling Number in the PNW

« |t's all about the timing...
« Our ‘last’ spring cold snap is pushing into mid-June, historically it should

be mid-May
« Our fall rain is pushing into early September, historically it should be late-
October
Falling Numbers, 1990 to Present
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Lot 9542 Information:

Size: 155 acre or 62.7 hectare
Yield: 351 metric tons

No. samples: 32 (trucks)

Test weight: 60.5 |b/bu

Protein: 8.6%

Moisture: 9.7%

Falling Number: 341, 344, or 351
Variety: Sockeye

Composite falling numbers lot
9542:
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Sampling error, a game of
roulette...




IN THE GRAIN
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THE CHALLENGES

Inadvertent Mixing

[ALLING NUMBER ~
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FN is expensive and slow to run

FN can’t be run in real-time or in field

Due to logistics, FN can not prevent inadvertent mixing
which means the horse has already left the barn.
Growers receive the FN discounts



Rapid Tests
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Fast and Accurate and  Ubiquitous Crop testing Use
cheaper reliable anywhere
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QuickScan Result

Industry Needs

Industry Boundaries

400

Industry Value Statements

* Industry language (FN)

325 L O e * Use tosort byindustry
thresholds.

« “Green”-300 and above
- * “Yellow”-299-250

225 /,-’/ « “Red” -below 250

e * FasterthanFN

- -~ « Accuracy 5% of FN

150 * Ease of use

* Lessthan $20 a sample

100 125 150 175 200 225 250 27! 300 325 350 375 400

Official Falling Number



& TotalTox DON Common Workflow :‘.ENVIROLOGD(
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STEP RAPID FN TEST DON LFD A

1 [ Extract & Clarify Sample }

Prepare &
2 Incubate

1.5 min
} !
Dilute, Add Strip Dilute, Add Strip

3 Run 3 min Run 2 min

! I >
4 : \ Proposed workstation with QuickScan system and
‘ Simultaneous Read J| EnviroLogix-provided accessories for Rapid FN test
*Wheat mill/grinder not included




Where Are We Now?

PLOTS TRUCKS & TRAINS PNW & BEYOND
WHEAIT
m HIGHLINE MARKETING
USDA GRAIN GROWERS g sl gy
e ] e e« C|E[N|T|E|R o
i i * Trucks
* Variety trials _ . .
+ PHS & LMA trials * Lots&bins * PNWecomposites
* Breedertrials * Railcars US co:lpo:;ltes
* 4 markets classes * Softwhite 4 marketclasses
e ~200  ~500 samples

* 2000 and counting




QuickScan

DEMONSTRATION

Quickscar 1r

*

Led by Anna Carroll



QuickScan Result
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>90% accuracy

with current
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Protein
implications
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Photo courtesy of the Washington Grain Commission




Suggestions for Reducing Risk

e Avoid cultivars known to be PHS or LMA susceptible**.

e Harvest wheat quickly after it reaches harvest maturity to reduce
the risk of getting rained on.

Avoid harvesting green plants since green kernels have higher
alpha-amylase.

It is better to harvest fields separately and keep them separate if
they matured at different times. It is less likely an isolated cold
shock or rain event will both early and late fields.

If you have moderately low falling numbers (200-300sec), it can’t
hurt to store it for awhile (2-3 months) to see if your FN rises.



The Importance of Tolerant Varieties

Management and mitigation of low falling number starts with
variety selection!!

Small Grains Variety Selection Tool

To start using the tool select the class of crop you wish to see data for and then select what precipitation region you are in

1. Soft White Winter Wheat v

i G

Steber Laborato ;

Home  Peoj

Rating scheme 1-9



The Importance of Tolerant ARB s\ T
Varieties

Maturity EARLY
A | EXTENSION / CEREALS | SOUTH CENTRAL & SE IDAHO :
| FALLING NUMBERS Plant Height SLORL
Lodging EXCELLENT
Falling NI.III 1 bel's Response to Osprey Xtra LESS RESPONSIVE
Response to PowerFlex LESS RESPONSIVE
2023 Soft White Winter Wheat Winter Hardiness GOOD
Test Weight VERY GOOD
Aberdeen: Protein MED LOW
Variety Outcome Avg. Falling Number Falling Numbers GOOD
ID02008 Acceptable 381 Spring Vigor STRONG

Intermediate maturity with good winter hardiness, strong straw and excellent test weight.

One of the most broadly adapted varieties in the LCS portfolio, LCS Hulk's medium maturity allows
this variety to move further North into Washington.

Solid disease package, being tolerant to stripe rust, crown rot and C-Stripe.

Three years of excellent faling number data from WSU trials.




Preferred rating and falling number

More consistency in end-use ratings, this rating is not indicative of falling number tolerance.
What is the preferred means of communication??? How and what.

ﬂi"" Wheat & Small Grains el et C gl 4

Agronomics

[ ]

L ]

Emergence is Excellent
Yield Potential is Very Good
Test Weight is Very Good
Maturity is Similar to Xerpha
Quality is Excellent

Straw Strength is Very Good

Protein is Good

[MecoREGoR
s TMC M-Pire™ is a high-yielding soft white winter wheat variety reigning in the
14-20+" rainfall zone with early-maturing and broad adaptability characteristics.

Wwww.mcgregor.corm

¢ Carefully crafted to join the TMC Genetics™ premium line, TMC M-Pire, boasts
top-end yields and a remarkable disease package.

* Excellent lodging resistance and strong winter hardiness characterize TMC M-Pire,
along with early spring vigor, above average test weight, and high end-use quality.

Acceptable Less Desirable

Data obtained from LCS Quality Laboratorv.

LCS End-Use Quality
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COMMUNICATION DESERTS

Variety performance at the plot
level from selected locations. GOALS

Growers TP Breeders * Provide information in a

Variety performance at the field t|me|_y fashion.
level and where it was grown. /U * Provide clear and

4 & accessible information.
O. ; b
o, %, SR « Seek feedback and
\@//" O’) \'\) ob// S0
"%, % R~ develop tools through the
\ \) // ¢
2,0, NP & lens of the end-users.
. A ’ O “ .
AN LSS » “Take science out of the
<9 . \ ’ . 0\\ @ ] ]
S \ /ol O sky and hitch it back to the
o ’(5‘\ >

plow” Alex McGregor

* Frequent but incomplete

— L] >

» Sporadic/absent




Questions?

Contact Information:
ahauvermale@wsu.edu

alison.thompson@usda.gov

camille.steber@usda.gov

Thank you for your attention!


mailto:ahauvermale@wsu.edu
mailto:alison.thompson@usda.gov
mailto:camille.steber@usda.gov
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