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Benzobicyclon

Benzobicyclon 1s a pro herbicide: Benzobicyclon hydrolysate (a
metabolite) 1s a potent HPPD inhibitor.
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Butte: benzobicyclon + Halosulfuron
Benzobicyclon (101 g ai/A) + Halosulfuron (21 g ai/A)
Lactose based, light weight, granular herbicide formulation

* Developed specifically for California
Field Use Rates: 7.5 — 9.0 1bs./A

Inhibition of 4-HPPD; HRAC: F2, WSSA Group: 27



Herbicidal activity and spectrum

Key chemical attributes:
— Low water solubility — 0.052 mg/L
— Strong affinity to soil — Koc 2,989-21,178
Active from both soil and water — exhibits residual characteristics.
Good crop safety
A new mode of action for California & US Rice Production

Potent activity on a broad spectrum of important rice weeds at 101 - 121 g
ai/A
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Butte — Granite based program
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Rice yield as affected by Butte and Granite applications

REUERIMILI

Butte 751b 1 1st 8.472

Butte + Granite 751b+200z 1 + 31st 10 8,529

Butte + Granite

75Ib+240z 1 + 3lst 10 8,639
Butte + Granite 75Tb+280z 1 + 3 Ist 13 8,295
Butte + Granite 75Ib+200z 1 + 5Ilst 4 9,397
Butte + Granite 75Ib+240z 1 + 51st 5 9,580
Butte + Granite 75Ib+280z 1 + 5]1st 9 8,711
Butte + Gramite - 5 200z 1 + ltiller 5 8,623
Butte + Granite 75Ib+240z 1 + 1tiller 4 8,851
Butte + Gramite - s pp 980z 1 + 1tiller 5 8,687

LSD (0.05) 10 1,454



Herbicide Resistance

Year
Species Common Name Discovered Site of Action
1 Sagittaria montevidensis California Arrowhead 1993 ALS inhibitors (B/2)
2 Cyperus difformis Smallflower Umbrella Sedge 1993 ALS inhibitors (B/2)
3 Ammannia auriculata Eared Redstem 1997 ALS inhibitors (B/2)
4 Schoenoplectus mucronatus (=Scirpus mucronatus) Ricefield Bulrush 1997 ALS inhibitors (B/2)
5 Echinochloa phyllopogon (=E. oryzicola) Late Watergrass 1998 ACCase inhibitors (A/1)
6 Echinochloa phyllopogon (=E. oryzicola) Late Watergrass 1998 Lipid Inhibitors (thiocarbamates) (N/8)
7 Ammannia coccinea Redstem 2000 ALS inhibitors (B/2)
8 Echinochloa crus-galli var. crus-galli Barnyardgrass 2000 Multiple Resistance: 2 Sites of Action
ACCase inhibitors (A/1)
Lipid Inhibitors (thiocarbamates) (N/8)
9 Echinochloa phyllopogon (=E. oryzicola) Late Watergrass 2000 Multiple Resistance: 2 Sites of Action
ACCase inhibitors (A/1)
Lipid Inhibitors (thiocarbamates) (N/8)
10 Echinochloa oryzoides Early Watergrass 2000 Lipid Inhibitors (thiocarbamates) (N/8)
11 Digitaria ischaemum Smooth Crabgrass 2002 Synthetic Auxins (O/4)
12 Cyperus difformis Smallflower Umbrella Sedge 2013 PSIl inhibitor (Ureas and amides) (C2/7)
13 Schoenoplectus mucronatus (=Scirpus mucronatus) Ricefield Bulrush 2014 PSIl inhibitor (Ureas and amides) (C2/7)
14 Leptochloa fusca var. fascicularis Bearded Sprangletop 2014 ACCase Inhibitors (A/1)
15 Leptochloa fusca var. fascicularis Bearded Sprangletop 2014 DOXP inhibitors (F4/13)

Source: www.weedscience.org




Registered Herbicide Resistance
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Smallflower umbrella sedge (Cyperus difformis) cross-resistance to ALS inhibitors
in California rice fields

Study was conducted in the weed research greenhouse at the Rice Experiment
Station (RES) in Biggs, Ca.
Seed of 62 suspected-resistant smallflower populations plus a known susceptible
were sown 1nto 2.56 inch pots; pots were thinned to 3-4 plants each.
Treatments were four ALS herbicides applied at two rates plus an untreated
control (UTC), for a total of 9 treatments per replication.

BSM: Bensulfuron (Londax) @ 175 & 4o0z/ac

BIS: Bispyribac (Regiment CA) %5 & 20z/ac

HSM: Halosulfuron (Halomax 75) 1% & 40z/ac

PEN: Penoxsulam (Granite SC) 2.3 & 6.90z/ac
Plant mortality was assessed weekly as an average per pot, on a 0-100% scale of
visual injury/ control.
At harvest (3 WAT) pot-average height and per-plant dry biomass were measured
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Survey of sprangletop for clomazone resistance

* Sample from 32 field were treated with clomazone at 1X and
3X the use rate

* Injury ratings, plant height and dry weight were measured



Clomazone Resistant Bearded Sprangletop

Population NT I1x 3x
% control
1 0 100°b 100¢
2 0 37.52 602b
3 0 100°b 100¢
4 0 93b 100¢
5 0 100°b 100¢
6 0 100°b 100¢
7 0 100°b 100¢
8 0 100°b 100¢
9 0 502 91bc
10 0 100°b 100¢
12 0 100°b 100¢
13 0 100°b 100¢
15 0 452 502
17 0 100°b 100¢
18 0 100°b 100¢
19 0 502 502
20 0 100°b 100¢
21 0 100°b 100¢
28 0 100°b 100¢
31 0 100°b 100¢
32 0 100°b 100¢



FCRBICIDE RESISTANCE TESTING FORM

WAME O WSS

[Date of collaction:

Submittee |rhormation:

K
s,

01 00 O e

OO0O0O0O0O0O0O0O00000000000 Thag

ai §3

[Aa{ o

o D
Flabesas [

MV [

|

w28 ]

Fiieal g i DF [
i S D
St []
a0 [

Seem it EDF A [
Sepia 8y [

OO0O00OO00O00O00O000000000 00O Kees

OO0O00O0O0O000O0000000000O O Supete

DOoO0OoO0Oo0ooooooooooooff;

Fiald. ,‘_-'...': I'.‘—.:l‘_!'l.:tlci':

. cordnabes

crinahio, e Mangs
5l R

Jmrmas [ zas
I o e T ra

srcantage ot tam i aacims bo ba mesisior

|

L] 38 v et s el i s

How many plarts wers samplads

Wassrhlznzesmant

=
£ C—-
O fome

Sample Submission

* Information regarding:

— Irrigation system

— Herbicides used in the past

— Field location






2017 Resistance testing

Weed Herbicides

Echinochloa species Thiobencarb, Cerano, Clincher,

complex Propanil, Regiment, Butte, and Granite

Smallflower umbrella Thiobencarb, Propanil, Londax,

sedge Regiment, Granite, Butte, and Shark

Ricefield Bulrush Propanil, Granite, Shark, and
Grandstand

Redstem Regiment, Granite, Propanil, and
Grandstand

Sprangletop Thiobencarb, Cerano, Butte, and
Clincher
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~ propanil | sharkH0

Your sample is susceptible to Shark H0
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Resistance status to the herbicides TESTED

Propanil =0
Londax K38
Strada CR [Ki=8
Abolish 8 EC A

Shark H,0 EEE

vour sampke is RESIETENT ta this herbicide

Your sampke is SLSCEPTIBELE to this herbicide

Your sample may have a very low level of resistance

to this herbicide which might resuh in partial contral
or suppression only. F ths herbicde & o be used i

the coming season, follow product label recommendations

for mawimizing its condro

LComments on the herbicides HOT TESTED

Bolero Ultramax = This herbicide = one of the optiars

Halomax = As your sample is resistant to Londax and Strada
(oéher ALS-inhibitor herhicides), it is hoghly likely that gour sample
has oross resistance to Haloman

Granite GR, Granite 5C, Regiment = Fims, these herhicides
ame labeled far partial controd or suppression of smalifower
umbrellasedge. Second, as your sample is resistant to Londax and
Strada CRA, there is a fair chancoe that your sample 5 also resstant
to these (Granite GR, Granite 5C, fegiment] ALS-inhibitor
herbicides: Inary case, do not rely exchisvely on these herbicides
for cantraling youwr smalflower umbrellazedge

RiceEdge (propanil + halosulfuron} = See the comment
for Haloman. If your sample is resistant to Haloman, then,
this kerbicide is HOT an option

League MVP (thicbencarb + imazosulfuron) = Similar
centrol as Bolero Litramax at minimum. Your sample is likely
resistant ta ALS-inhibitor companent {imarasulfurcn) af this
pre-mixed herbicide produwct

NOTES:

Enclosed are;

- 2016 CALIFORMIA RICE WEED HERBICIDE SLESCEPTIBILUTY CHART

- MY HEREECIDE OPFTIINS CHRAT

- HERBICIDE RESISTRHCE TESTIRG FORM (for 2016 season)

Feel free to sk questions regarding your sample or other general concerns about weed management in rice. Pleawe wse the

sample reference # for inquiries.




2016-2017 Resistant weed testing

Weed\Herbicide Abolish/ |Butte |Cerano |Clincher |Grandstand |Granite |Halomax |propanil | Regiment | Shark
Bolero H20

Barnyardgrass [35] 34 0 0 5|6 2512 2126 34

Early watergrass [1] 1 0 0|1 0|1 0 1

Late watergrass [13] 11 0 0 11 11 0|11 11

Redstem [1] 0 1 0 0

Ricefield bulrush [1] 0 0 1 0 0

Smallflower umbrella | 0|13 0 43 41 0|6

sedge [46]

Sprangletop [20] 1 0 4 6

Numbers in the brackets are the total number of seed samples received

Wherever there are two number > The first = “conclusively resistant”; The second = slightly more tolerant compared to

the susceptible control




2017-2018 Testing

Barnyardgrass like - 66 (All of them may not be Echinochloa crus-galli. Rather
many of them could be E. Muricata and/or E. walteri)

Late watergrass - 40 + 12 from same location
Early watergrass - 3

Sprangletop - 39

Smallflower - 55

Bulrush - 6
Plantain - 3
Redstem - 8

Total =220 + 12



Do I have resistant weeds?

Failure to achieve expected weed control levels does not in most cases mean that a
farmer has resistance

Herbicide failure result of:
= Unfavorable environmental conditions
= Inadequate spray coverage
= QOversized weed plants at application

Surviving plants (escapes) in middle of a group of dead plants
Same herbicide “mode of action” 1s used for several years



Look for Patterns in Escapes

Very possibly ‘

These two are not
typical patterns

associated with
resistance

Could be, but
@ may justbe @
escapes too




Effect of water depth on breaded sprangletop 1n rice fields

* Water depth — 2, 4, 8 inches
* Two populations — Clomazone and susceptible populations

* Measurements: sprangletop population, plant height, number of tiller
and seed production




Sprangletop plant growth and development as affected by water depth in rice field

Population Water depth (in) | # tiller/plant Plant height Seeds/plant
(cm)

Susceptible 2 ggab 1211be
Resistant 2 23¢ 94b 1429¢b¢
Susceptible 4 02 02 02
Resistant 4 62b 41ab 1711¢
Susceptible 8 02 02 02
Resistant 8 02 0? 02



California rice Echinochloa weeds

\I

Late Wat : :
Bamnyardgrass Early Watergrass 3 G Junglerice, Echinochloa colona

Echinochola crus-galli E. oryzoides E. Phyllopogon




inochloa muricata)

Rough barnyardgrass (Ech




Coast Cockspur Grass, Echinochloa walteri




