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Why study emergence?

 Two general approaches to weed control
— “One size fits all”

— Tailor to specific situation

* Need to know:
— What species?
— When susceptible?
— What options?

« Control timing relative to emergence is directly
related to success or failure




Emergence

Past, Present and Future

e Past
— Monitoring
— Record keeping
— EXxperience, Intuition

Robert Marcham (UK)
Indications of Spring
1736




Recordkeeping has improved...




Weed Emergence Sequences

Knowledge to guidf scouti ng and control
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Winter anmuals normally complete emergence prior to planting of corn or soybeans.
oroursin Examples: Horssseesd (maresiail). white ocockle, fisld pennycress, shepherd's porss.
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http://weedecology.wisc. edu/weedometer

Data from:
Weed Garden
Arlington, WI
Collected by
Dr Jerry Doll



The Present: Accumulator Models
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WeedCast — The Windows GUI

Hydro-Thermal Time Accumulator

we WeedCast 2.0
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Spreadsheet View

. Tabular = =|0] x|
Féa  Edit Insart “Window
A | B C D | E | F | G | H | | | J A
1 |Site Name: Arlington ! il
2 |LastYear's Crop: Small Grains

3 [Tillage System: Mo-Till

4 | Soil Type: Sandy Loam

5 | Soil Water Content:  [Moist - 6

6 |Driginal Weather File: | Cweed cast2. Druns 1998\ WeatherFile txt

7
Commaon Common Common
8 D Min Temp |Max Temp | Soil Temp | Rainfall |Lambsquarters|Lambsquarters|Lambsguane Glant Foxtall | Glant Foxi
ate : ; Emergence | Emergem
{F) iF) iF) {in) Emergence Emergence Seedling Potential (%) Timing (5
Potential (%) | Timing (%) Height {in)

9 | 4171998 a7 468 4232 0.01 101 0o 0o 1000 0.0
10 | 421998 6.8 436 4.2 0.00 101 0.0 0.0 100.0 0.0
11 | 43A19:=8 s 4189 410 0.00 101 0o 0.0 1000 00
12 4/4/1938 325 54.4 431 0.00 101 0o 0o 100.0 0o
13 | 4551998 w0 85.7 434 0.00 101 0.0 0.0 1000 0o
M 4/6/1938 334 61.4 457 0.00 101 00 0o 100.0 0o

15 4771998 9.1 B2.4 478 010 101 0.0 0.0 1000 0.0
16 4/8/19398 40.1 46,2 431 0.49 101 0o 0.0 1000 0.0
17| 491988 7 50.1 431 020 101 0.0 0o 100.0 0.0
18 | 41101998 7 5619 438 0.00 10.1 00 0.0 100.0 1]

19 | 4111998 e B6.1 469 0.00 10.1 0o 0.0 1000 0o
20 | 4121938 489 723 857 0.00 101 0.0 0.0 100.0 0.0
31| 4131938 438 610 524 076 10.1 07 0o 1000 06

. 4141938 431 653 505 0.00 101 ng 0.0 1000 0.7

23 | 4151998 2 471 423 1.14 10.1 1.0 0.0 100.0 0.8
| 24 | 4161998 35 400 @0 022 101 10 0.0 1000 0.8
28 | AN7TNn99s 309 550 432 0.00 101 1.1 0.0 100.0 0.8

26 | 418M998 346 622 462 0.00 101 7 0.0 1000 10
2T | 419M998 31.4 627 457 0.00 101 13 0o 100.0 1.0
| 28 | 4201998 341 627 463 0.16 101 15 0.0 1000 14
3 | 4211998 P4 571 46.1 029 10.1 1.8 0.0 100.0 1.3
30 | 42271998 2 670 487 0.00 101 22 0.0 100.0 16
L3 | 4231998 3.7 714 211 0.00 10,1 2.2 0.0 100.0 16

32 | 4241938 448 738 54.1 0.00 101 22 0o 100.0 16
af v[\ Sheett / Tl | ]
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Graphical Display of Calculations
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The Present: Web Technology

 No software installation issues

« Always have the “Latest update”
* No gathering weather data files
 NoO cost

 Feedback and communication

« CAUTION: Many companies investing heavily In
this area. Real-time weather-dependent
iInformation delivery.




Web Version of WeedCast (Beta!)

WeedCast on the Web “2des

Model Options Graph Options
Weed Species Giant Foxtail vl ¥ Add Picture Background
Tillage Type Chisol -] W Add Agronomic Info to Plot
T - j r D%splaj,r Sc:-j:l Motsture Percentage on Plot
; i : ™ Dizplay Soi Temp at Scm on Plot
L% REOERE siitLoam j ™ Dhsplay Plot Legend
ol Water haist j ™ Show raw data instead of graphics
Plot Type Curnulative Emergence j Submit |
Start Date: IMELI“CI"I "I |1 ‘"’I IEDEG ""’I Ihration: |3 bonths ""I Location: IArIingtDn, W ""’I

http://weedcast.net



WeedCast wersion 2.0
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WeedCaszt version 2.0 Zoil type = Silt Loam
Tillage = Chizel
Previous crop = Corn
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WeedCast wersion 2.0
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WheatScout (USDA-ARS)

* HydroThermal Accumulator (Pre-release)

with linked seedling growth model
.. . we WeedCask 2.1 _ -0 x|
and herbicide selection tool — Fle View Preferences Options Help

Integrates with WeedCast
Plwolest =]

Fostail Leaf Stage at 5couting: m Fostail D ensity: m
ild Oatz Leaf Stage at Scouting: m ild O atz Density; m
Site Name: Slte Fropertics

Select Herbicide

&, Site Properties i

EEETE |
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I -
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- Herbicide Timing
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- Herbicide Timing 10| x|
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- Herbicide Timing 10| x|
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The Future

* Low-tech: real time “tracking” of seasonal
niological signal with biological events

* High-tech: Limiting-factor accumulators
(e.g. Oxy-hydro thermal time); will require
a lot of information

— My two cents: Challenge will not be realism of

model but quality of feedback... o




Appendix: How Accurate?

o Sources of variability
— Small scale difference in environment
— Differences in distribution in soll
— Present? How abundant?

— Different phenotypes/genotypes/biotypes?
« Different responses to identical environment
o If responses were identical then always 0 or 100%

— To our advantage: we can take averages over
large areas!




