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WHAT’S NEW IN THE WEED WORLD
HILARY SANDLER
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NEW FACT SHEETS

 Yellow 
Loosestrife

 Japanese 
Knotweed

 Phragmites

https://scholarworks.umass.edu/cranberry_factsheets/



KERB EMERGENCY EXEMPTION REQUEST SUBMITTED

 MDAR approved expedited request Jan 18, 2022

 Should be on its way to EPA by Feb

 Use permitted April 15-June 30, 2022

 Must report to MDAR any use by Nov 30, 2022

 PRIA (Pesticide Registration Improvement Act) date:  August 20, 2022

 Time-limited tolerance for cranberry expires Dec 31, 2022



CLIMATE CHANGE AND WEEDS
BRIEF INTRO

It’s all about biology!



PLANTS ADAPTING TO CHANGING CLIMATE

 Can adapt rapidly

 Plasticity; changes in shape, root systems

 Hybridization

 Shift to clonal reproduction

 Flowering shifts with latitude

 Life history shifts

 Occupy broad niches in non-native env
 Canada goldenrod (NA native), problem in China (Wan et al. 2017)

Weeds on Bogs:
NEW! Invasives (native/non-native)

OLD! Competitive Natives



TRENDS / EXAMPLES OF ADAPTATION AND INVASION

 Poleward spread due to warming (Clements and DiTommaso 2011)

 Johnsongrass (perennial, C4 grass), initially spread via ecotypes with cold-adapted rhizomes (Warwick et al. 1986)

 Overwintering better as annual; competing strongly with corn (Paterson et al. 2020)

 Range expansion related to changes in rainfall (Young et al. 2017)

 Yellow starthistle usually constrained by low rainfall is increasing distribution with hi spring rain (Bradley et al. 2009)

 Able to increase growth and reproduction with increased CO2 (Dukes at al. 2011)

 Increase dispersal and establishment due to extreme climate events (Colleran and Goodall 2015)

 Flooding events increased spread and establishment of Rugosa rose, Japanese knotweed, Carex spp., 
Phragmites (Toagas-Tellier et al 2015)



SOME PLANTS DO WELL IN WARMER, CO2-RICH ENV

 Poison ivy 
(Mohan et al. 2006): 

 Grows faster, larger 
in higher levels of 
CO2, warmer soil T.  

 Produces more 
urushiol; more itchy

 Human disturbance 
favors PI (Jelsko, VA 
Tech; Poison Ivy Guy)



ANOTHER EXAMPLE…

 Panicum capillaire
Witchgrass
(Wu et al. 2021): 

 Summer annual, C4 plant

 Increased seed germination at >20 C

 Highly tolerant to moisture stress

 Viable in seed bank >4 years



PHOTOSYNTHESIS – LIGHT AND DARK REACTIONS

 Molecules (NADPH,  ATP) produced in light reaction 

 Enter the Calvin Cycle (dark reaction) 

 RuBisCO is used to fix carbon; make sugar plus more energy

CO2 + H20                   CHO (sugars) + O2
Light energy into chemical energy

RuBisCO (enzyme): ribulose-1,5-bisphosphate carboxylase/oxygenase



PHOTORESPIRATION – I’M STRESSED!!

 If it gets too hot or dry, plants close their stomata 
to prevent water loss

 Level of CO2 entering plant goes down and 
O2 level goes up

 Photorespiration occurs….
 RuBisCO carries O2 instead of CO2

 lose fixed CO2; less sugars; wastes energy

 inefficient

RuBisCO (enzyme): ribulose-1,5-bisphosphate carboxylase/oxygenase



PHOTORESPIRATION – TO COPE OR NOT TO COPE

 C3: no special features to combat photorespiration 
 Vast majority of plants including cranberry

 C4: fix carbon dioxide and perform Calvin Cycle in separate cells
 Crabgrass, sugarcane, corn (many grasses), tomatoes, redroot pigweed

 Combats photorespiration, more efficient production of sugars

 CAM plants: minimize photorespiration by fixing carbon dioxide (night) and 
performing Calvin Cycle (day) at separate times
 Cacti

CAM=Crassulacean acid metabolism



SHORT-TERM OUTCOMES OF ADAPTING TO ENV STRESS

 Photosynthesis is more efficient

 More carbohydrates are produced

 Plants are bigger, better reproduction



CRANBERRY WEEDS THAT SHOULD PROSPER

 Broomsedge bluestem (Andropogon virginicus)

 Little bluestem (Schizachyrium scoparium)

 Other Panicum species 

 Poison ivy (Toxicodendron radicans)



Allocation to clonal 
(asexual reproduction)

HOW GRASSES CAPITALIZE ON BEING C4

Seed Bank
(sexual reproduction)

Grow bigger
(use resources)



Stolon

Daughter Plant

Stoloniferous Growth Habit

Stolons
and tillers

Dewberry grows like 
this too



Rhizome

Daughter Plant

Rhizomatous Growth Habit

Rhizomes 
and tillers

Broomsedge 
and LBS have 
rhizomes



OUR CHALLENGE

 Document/understand environmental stress/changes

 Insects, diseases, and weeds

 Crop

 Conduct research relevant to cranberry production

 Develop management options



EXAMPLE:  POVERTY GRASS

 PREVENTION: Control young plants, new infestations 
early and often

 Mow before seeds are formed (and mow again)
 Chemigate with IntensityOne, usually >1 time is best 

(controls plants)
 Before seedheads form; growth comes on quickly! 
 Caution at roughneck stage; floral deformities may occur

 If mowing late, remove seedheads from the bog
 Devrinol (late spring) helps to reduce seed 

germination

https://scholarworks.umass.edu/cranberry_factsheets/



SCOUT / ID / SHARE OBSERVATIONS

https://scholarworks.umass.edu/cranberry_factsheets/Copies $25 at Station
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