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¾Trapa natans ¾Eleocharis dulcis 

 



¾ Native to temperate Europe, 

Asia & Africa  

¾ Several species: T. natans, T. 

bicornis , and T. rossica 

¾ T. natans and T. bicornis 

valued as a food-plant in 

Europe until the early 1900s  

¾ Current status:  

ÅCultivated in Asia  

ÅEndangered in Europe  

ÅInvasive in North 

America and Australia  

Trapa natans harvest in Taiwan 



¾ 1874: introduced at Harvardõs 
botanical gardens  

¾ 1879: Intentionally introduced 
to a pond near Sudbury River 
other ponds including Fresh 
Pond in Cambridge.  

¾ 1884: Introduced to Sanders 
Lake near Schenectady, NY  

¾ 1920: reached western Mass  

¾ 1923: two-acre patch on the 
Potomac near Washington 
D.C.  

¾ 2017: Listed as a noxious 
weed in 
AL, AZ, CT, ID, IN, MA, ME, MI, 
MN, OR, SC, VT, WA.  

òbut that so fine a plant as 

this, with its handsome 

leafy rosettes, and edible 

nuts, which would, if 

common, be as attractive 

to boys as hickory nuts 

now are, can ever 

become a ônuisanceõ I can 

scarcely believeó 

(Davenport, 1879)  



Current distribution of Trapa 

natans in the US from EDD Maps  



¾ Easily identified  

¾ Glossy, green leaves form 
distinctive floating 
rosette 

¾ Annual, grows from seed 
each year 

¾ Dies back in the fall 

Trapa natans (from Crow & Hellquist, 1983, 
Used with permission by Milne Special 
Collections and Archives Dept, University of 
New Hampshire, Durham, NH). 



¾ Nuts overwinter in the soft 

sediments  

¾ Need a period of dormancy 

< 8°C to germinate 

¾ Germinate when water 

temps reach ~ 12°C (early 

May in NE) 

¾ Germinate at a range of 

temps but fastest at 17 to 

19°C  

¾ Rosettes reach the surface 

by early to mid -June 



¾ Stems elongate adding leaves at 

the growing tip  

¾ Submerged leaves drop off and 

are replaced by pairs of fine, 

dissected leaves along the stem 

¾ LATE JUNE: Small white, single, 

flowers form at axil of  leaves  

¾ Pollinated by insects, cross -

pollination, or self -pollination 

(June through Sept) 

 

Underwater leaves/adventitious roots  



¾ Nuts form on the underside of the 

rosette  

¾ Nuts mature by late -July, early -August 

& drop to the sediments  

¾ Each rosette can produce 10 ð 15 nuts 

 

Immature nut bisected ð showing the single seed  

Immature nut  

Mature nut  



¾ Rosettes reach full size by late June 12 -
14ó diameter 

¾ Secondary branches and rosettes appear 
from the time the first leaves reach the 
surface until the first nuts are set  

¾ Plants in initially low-density plots (5 ð15 
rosettes/square meter) are larger, more 
productive, and longer -lived than plants 
in high density plots (>100 
rosettes/square meter ) 

¾ Plants in low-density plots can produce 
up to ~ 27 secondary rosettes, each of 
which produces 10 - 15 nuts 

¾ é which helps explain why water 
chestnut can take over so rapidly  



¾ Plants die back by Sept ð 

October  

¾ Nuts in the sediments lose 

the green outer layer, 

leaving the sharp barbed 

nut 





Water Chestnut Control Options  

Type  Mode of action  Advantages  Disadvantages  

Hand-pulling  Physical removal of plants before seeds 

drop; hand -pulling from small boats  

highly selective control; limited 

impact to non -target organisms; good 

for shallow sites; removes plants from 

water column; can involve volunteers 

(lower cost)  

Not good for large, dense infestations; labor 

intensive  

Mechanical 

Harvesting  

Physical removal of plants before seeds 

drop; requires mechanical harvester, 

conveyor, and truck  

Capable of removing large/dense 

infestations; removes plants from 

water column  

Minimally selective; not useable in shallow 

sites; fragmentation may spread other 

invasives; may impact aquatic fauna; requires 

larger access or use of crane; higher cost  

Hydroraking  Physical removal of plants before seeds 

drop; requires hydrorake, barge, and 

truck  

Capable of operating in shallower 

areas than mechanical harvester, 

removes stump and debris  

Minimally selective; very disruptive in areas 

applied; may generate high turbidity; 

fragmentation may spread other plants; 

requires larger access  or crane  

Drawdown  Winter drawdown to kill seeds by 

freezing; summer drawdown to kill 

emerging vegetation before seeds set; 

timing duration are critical  

Low cost; opportunity for shoreline 

cleanup or structure repair; needs 

outlet control  

Non-selective; very disruptive; alteration of 

flows downstream during drawdown & refill 

periods; more information needed on 

effectiveness of summer drawdown  

Dredging  Sediment removal to reduce seed bank, 

reduce nutrient recycling, increase water 

depth  

Removes the soft sediments, deepens 

the waterbody, effective on all rooted 

plants  

Non-selective; very disruptive; alteration of 

flows during management; potential release 

of sediment; high cost  

Bethic Barriers  Placement of barrier or bottom cover to 

prevent growth of rooted plants  

Effective on growth of rooted plants in 

limited areas or create access lanes; 

complete elimination of plants in area  

Non-selective; High cost of installation and 

maintenance; not suitable for large areas; 

difficult to install  

Herbicides  absorbed or membrane -active chemicals 

that disrupt plant metabolism  

Limited toxicity; rapid action; can be 

selectively applied  

Potential toxicity to aquatic fauna; water use 

restrictions for varying time after application; 

increased oxygen demand from decaying 

vegetation  

Biological 

Control: 

Herbivorous 

insects 

Introduction of insects that feed 

selectively on target  

Research on Galerucella birmanica  

ongoing; potentially very selective 

control; lower cost of application and 

potentially long -term control achieved  

Involves introduction of non -native species; 

more research needed  



¾ Most frequently used:  

ÅHand pulling  

ÅMechanical harvesting  

ÅChemical application  

ÅDredging  



¾ Clearcast (imazamox) 

approved for control of 

water chestnut in Mass. in 

2015 

¾ Foliar application  

¾ Used effectively in NY  

Å 24 year history of other control 

methods (chemical and 

mechanical) on the Oswego & 

Seneca Rivers 

�‡  2012ð2016:  large patches of water chestnut  were treated using Clearcast  

�‡  2016: the over-220 acres of water chestnut were reduced to about 20 acres  

�‡  A combination of Clearcast and Rodeo was used on the Seneca River  

 


