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Resistance	
  Tes+ng	
  2013	
  	
  

	
  
    Resistance 

  
No. 

Samples Propanil Londax Cerano Clincher 
Granite  

GR Regiment 

Bulrush  2 1 0         

Smallflower  26 21 21     14   

Watergrass 11 8    0 7 8 8 

Sprangletop 4     1 3     



Londax	
  and	
  propanil	
  resistance	
  in	
  Riecefield	
  
bulrush	
  

Control  ¾ propanil 1.5 propanil  bensulfuron halosulf. 



More	
  pictures..	
  

0	
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   4x	
   8x	
  

Dose-­‐response	
  to	
  propanil	
  
Rafael	
  Pedroso	
  

Resistance	
  level	
  (GR50)	
  =	
  7	
  



Biotype	
   Treatment	
   GR50	
  	
  
(kg	
  a.i./ha)	
  

R	
   propanil	
   1.1	
  ±	
  0.3	
  

R	
   propanil	
  +	
  
carbaryl	
   1.0	
  ±	
  0.2	
  

R	
   propanil	
  	
  +	
  
malathion	
   0.7	
  ±	
  0.2	
  	
  

Resistance	
  is	
  not	
  due	
  to	
  enhanced	
  ability	
  to	
  
detoxify	
  propanil	
  



psbA	
  Gene	
  Sequence:	
  A	
  mutaNon	
  at	
  the	
  herbicide	
  
target	
  in	
  photosynthesis	
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Valine219	
  to	
  Isoleucine	
  
(ATA	
  in	
  R	
  plants)	
  

PSII-­‐Inhibitors	
  Binding	
  Region	
  (Phe211	
  to	
  
Leu275)	
  

ATA 

I



Unlike	
  rice	
  and	
  grasses,	
  resistance	
  relates	
  to	
  the	
  
MODE	
  OF	
  ACTION	
  OF	
  PROPANIL	
  

2)	
  Resistance	
  gene	
  presumably	
  maternally	
  inherited	
  	
  
-­‐  Not	
  carried	
  by	
  pollen:	
  Spread	
  by	
  seed	
  movement	
  
	
  
	
  

1)	
  Change	
  Herbicide	
  Mode	
  of	
  AcNon	
  
ALS-­‐inhibitors	
  	
  	
  	
  Propanil	
  (PSII)	
  

Other	
  herbicides	
  s+ll	
  effec+ve:	
  carfentrazone	
  (&	
  PPOs),	
  
benzobicyclon,	
  triclopyr	
  (Grandstand)	
  



Options of resistant sedges 

Gowan	
  
granular	
  
herbicide	
  
(6	
  June)	
  	
  

Follow-­‐up	
  
herbicides	
  
(2	
  July)	
  Cerano	
  

DOS	
  	
  
(1	
  June,	
  2	
  
June)	
  

	
  	
   1	
  leaf	
  
rice	
  

1-­‐2	
  Nller	
  
rice	
  



Gowan (Butte) granule in Continuous Flood 

Treatment	
  	
   Rate	
  (product/acre)	
  

W
G
R	
  

BU
LR
SH

	
  

SM
LF
LW

	
  

Yi
el
d	
  
	
  	
  

(lb
/A

)	
  

	
  	
  
Weed	
  Control	
  (%)	
  
10-­‐July	
  (40	
  DAS)	
  

	
  Untreated	
  (weed	
  cover	
  %)	
   32	
   10	
   2	
   2700	
  
	
  GWN-­‐10380	
   7.5	
  lb	
   88	
   100	
   100	
   7700	
  
	
  GWN-­‐10380	
  W.	
  SWham	
  +	
  Grdstd	
  	
   7.5	
  lb	
  W.	
  6	
  qt	
  +	
  8	
  oz	
   99	
   100	
   100	
   8700	
  
	
  GWN-­‐10380	
  W.	
  Regiment	
  	
   7.5	
  lb	
  W.	
  0.67	
  oz	
  *	
   97	
   100	
   100	
   7600	
  
	
  GWN-­‐10380	
  W.	
  Clincher	
  	
   7.5	
  lb	
  W.	
  15	
  oz	
  	
   97	
   100	
   100	
   8100	
  
	
  GWN-­‐10380	
  W.	
  Granite	
  SC	
   7.5	
  lb	
  W.	
  2.8	
  oz	
   98	
   100	
   100	
   8300	
  
	
  Cerano	
  W.	
  GWN-­‐10380	
  	
   12	
  lb	
  W.	
  7.5	
  lb	
  *	
   99	
   100	
   100	
   7700	
  
	
  	
  LSD	
  (P=0.05)	
   700	
  

*	
  Some	
  damage	
  to	
  rice	
  observed.	
  



Options for Propanil-Resistant Sedges 

Bolero	
  
(6	
  June)	
  	
  

Shark	
  +	
  
Halomax	
  
(11	
  June)	
  

Cerano	
  
DOS	
  	
  

(2	
  June)	
  

	
  	
   1	
  leaf	
  
rice	
  

2-­‐3	
  leaf	
  
rice	
  



Options for Propanil-Resistant Sedges 

Treatment	
  

W
G
R	
  

BU
LR
SH

	
  

SM
LF
LW

	
  

DU
CK

	
  

Yi
el
d	
  
	
  	
  

(lb
/A

)	
  

	
  	
  
Weed	
  Control	
  (%)	
  

10-­‐July	
  
	
  Untreated	
  (Weed	
  Cover	
  %)	
   28	
   6	
   2	
   21	
   5400	
  
	
  Cerano	
  W.	
  Halomax	
  +	
  Shark	
   10	
  lb	
  W.	
  1oz	
  +	
  7oz	
   97	
   100	
   100	
   99	
   6000	
  
	
  Bolero	
  W.	
  Halomax	
  +	
  Shark	
   23	
  lb	
  W.	
  1oz	
  +	
  7oz	
   96	
   100	
   100	
   100	
   6600	
  
	
  	
  LSD	
  (P=0.05)	
   1700	
  



Resistance	
  of	
  Leptochloa	
  fusca	
  spp.	
  
fasicularis	
  (sprangletop)	
  to	
  

clomazone	
  and	
  ACCase	
  inhibitors	
  
	
  

Whitney Brim-DeForest,  
Rocio Alarcón-Reverte, 

Albert Fischer 
	
  



Cyhalofop	
  
(Clincher)	
  

Quizalofop	
  

Clethodim	
  

Susceptible Resistant 



ACCase	
  gene:	
  Target-­‐Site	
  Muta+on	
  

Mutation associated with resistance to “fops” 



Cerano	
  Resistance	
  in	
  Sprangletop	
  

OpNons	
  for	
  resistant	
  Sprangletop	
  
•  Pendimethalin	
  (Prowl)	
  
•  GWN-­‐10380	
  
•  Abolish/Bolero	
  

S R



Late watergrass

Propanil (g/ha)
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Biotype 1
Biotype 2
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Biotype	
   ED50±95%CI	
  
(g/ha)	
  

R/S	
  

1	
   809.3	
   -­‐	
  

2	
   612	
   -­‐	
  

3	
   2051	
   3.4	
  (P<0.05)	
  

Late	
  Watergrass	
  resistance	
  to	
  propanil	
  



Early	
  watergrass	
  

SuscepNble	
   Resistant	
  

Barnyardgrass	
  

SuscepNble	
   Resistant	
  

propanil	
  propanil	
  



DRY	
  SEEDED	
  

Smallflower  
Ricefield bulr. 

Barnyardgrass 

Sprangletop 

Redstem 

Ducksalad 

WATER	
  SEEDED	
  

pendimethalin	
  	
  



glyphosate 4 – 5 lsr 

flowering Panicle 
initiation 

                   tillering      Water seeding Spring tillage 
(could be ommitted) 

2 – 3 lsr 

        flowering 
   

                           tillering             Dry 
seeding 

germination 

glyphosate 

Spring tillage 
(could be ommitted) 

Stale seedbed control of multiple herbicide resistant late watergrass (“mimic” ) 

pendimethalin 
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April 15 April 20 May 6 May 19 May 31 

Smallflower	
  
umbrellasedge	
  
(flushed)	
  

157	
  –	
  200	
  	
  oC-­‐day	
  
(Tb	
  ~	
  9.03	
  oC)	
  

Late	
  watergrass	
  (and	
  “mimic”)	
  	
  

100	
  -­‐140	
  oC-­‐day	
  	
  
(Tb	
  ~	
  18.4	
  oC)	
  

May 15 May 19 May 30 June 7 

Emergence	
  



New herbicides will be difficult to come by: we must 
protect their use 

ü  …the more diversified weed control techniques are, 
the longer their usefulness will be 

Conclusions 

Weeds have demonstrated they can evolve resistance to 
any herbicide 


