Aquatic Plant

Old World arrowhead; Giant arrowhead; Hawaii arrowhead

I. Current Status and Distribution

Sagittaria sagittifolia

a. Range

Global/Continental

Wisconsin

Native Range
Temperate Europe and
Asia'?

Not recorded in the United States®

Not recorded in Wisconsin

Abundance/Range
Widespread:
Locally Abundant:

Undocumented
Hawaii, Mexico, Cuba, Argentina, New
Zealand, Australia*®

Not applicable
Not applicable

Sparse: Undocumented Not applicable
Range Expansion

Date Introduced: Undocumented Not applicable

Rate of Spread: Undocumented Not applicable
Density

Risk of Monoculture: Can produce up to 236 plants/m? (" Undocumented

Facilitated By: Undocumented Undocumented

b. Habitat Ponds, lakes, canals, swamps, marshes, bogs, reservoirs, rivers, bays,
oxbows, rice paddies, coastal pools’*?
Tolerance Chart of tolerances: Increasingly dark color indicates increasingly
optimal range™®’
1,8,7
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Preferences Slow-flowing shallow waters*>®"; muddy or loamy substrates*”;
eutrophic conditions’
c. Regulation

Noxious/Regulated’:

Federal Noxious Weed List; AL, CA, MA, NC, OR, SC, VT

Minnesota Regulations: Not regulated

Michigan Regulations: Not regulated

Washington Regulations: Not regulated
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I1. Establishment Potential and Life History Traits

a. Life History

Perennial, herbaceous, stoloniferous emergent aquatic or wetland plant*>

Fecundity

Undocumented

Reproduction
Importance of Seeds:
Vegetative:

Can produce up to 25,000 seeds/m* (")

Can reproduce vegetatively by tubers™’

Hybridization

Sagittaria x lunata (S. sagittifolia x S. natans)™®

Overwintering
Winter Tolerance:

Frost tolerant*®; can survive temperatures to at least -10°C®

Phenology: Flowers in mid-summer with seeds ripening through the fall*®
b. Establishment
Climate

Weather: Sub-arctic to tropical environments*®

Wisconsin-Adapted:
Climate Change:

Likely
Undocumented

Taxonomic Similarity
Wisconsin Natives:
Other US Exaotics:

High (genus Sagittaria)®
High (S. guayanensis, S. montevidensis)?

Competition
Natural Predators:

Natural Pathogens:

Lymnaea stagnalis (snail)®****: Cyprinus carpio (common carp)*?; Anas
platyrhynchos (mallard)*®; Anas crecca (teal)™; water rodents’; wild

pigs’

Competitive Strategy: Alternaria bahraichensis (fungus)™
Known Interactions: Undocumented
Undocumented
Reproduction
Rate of Spread: Undocumented

Adaptive Strategies:

Highly adaptable in morphology and physiology to varying
environmental conditions™>’

Timeframe Undocumented
c. Dispersal
Intentional: Ornamental’

Unintentional:
Propagule Pressure:

v the

v A S ..
Figure 2: Courtesy of Christian Fischer, Wikimedia Commons™®
Figure 3: Courtesy of Malcolm Storey, Biolmages®’

Wind/water currents*>’; ichthyochory™?; waterfow

Low; fragments easily introduced but source populations not reported in

|7,13, 15

Unied States
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111. Damage Potential

a. Ecosystem Impacts

Composition Can rapidly overgrow entire ponds’

Structure Stands of plants can increase sediment retention™
Function Undocumented

Allelopathic Effects Undocumented

Keystone Species Undocumented

Ecosystem Engineer Undocumented

Sustainability Undocumented

Biodiversity Undocumented

Biotic Effects Undocumented

Abiotic Effects Can alter the oxygen regime’

Benefits Provides habitat for juvenile fish and zooplankton™; provide egg laying

habitat for dragonflies and damselflies®

b. Socio-Economic Effects

Benefits Ornamental trade”; ethno-medicinal plant®***; remediation of water
Caveats contaminated with heavy metals®?*%?®: feed for farm animals’
Risk of release and population expansion outweigh benefits of use
Impacts of Restriction Increase in monitoring, education, and research costs
Negatives Can disrupt water flow in irrigation systems, drains, and waterways">;
predominant weed of rice fields?’?%?
Expectations Undocumented
Cost of Impacts Decreased recreational and aesthetic value; decline in ecological
integrity; increased research expenses
“Eradication” Cost Undocumented
V. Control and Prevention
a. Detection
Crypsis: High; several species of Sagittaria spp.
Benefits of Early Response: | Undocumented
b. Control Undocumented

! Preston, C.D., P. Uotila. 2009. Sagittaria x lunata, a binomial for the widespread North
European hybrid between S. natans and S. sagittifolia (Alismataceae). Annales Botanici Fennici
46:215-230.

2 USDA, ARS, National Genetic Resources Program. Germplasm Resources Information
Network - (GRIN) [Online Database]. National Germplasm Resources Laboratory, Beltsville,
Maryland. Retrieved September 22, 2011 from: http://www.ars-grin.gov/cgi-
bin/npgs/html/taxon.pl?32648

¥ United States Department of Agriculture, Natural Resource Conservation Service. 2011. The
PLANTS Database. National Plant Data Center, Baton Rouge, LA, USA. Retrieved September
22, 2011 from: http://plants.usda.gov/java/profile?symbol=SASA7

* Global Invasive Species Database. 2011. Sagittaria sagittifolia. Retrieved September 22, 2011
from: http://issg.org/database/species/ecology.asp?si=858&fr=1&sts=sss&lang=EN

> Scher, J.L. and D.S. Walters. 2011. Federal noxious weed disseminules of the U.S. California
Department of Food and Agriculture, and Center for Plant Health Science and Technology,

Page 3 of 5
Wisconsin Department of Natural Resources — Aquatic Invasive Species Literature Review




USDA, APHIS, PPQ. Sagittaria sagittifolia. Retrieved September 22, 2011 from:
http://keys.lucidcentral.org/keys/v3/[FNWE2/key/FNW_Seeds/Media/Html/fact_sheets/Sagittaria
_sagittifolia.htm

® Plants For a Future Database. 2011. Sagittaria sagittifolia — L. Retrieved September 22, 2011
from: http://pfaf.org/user/plant.aspx?latinname=Sagittaria+sagittifolia

" Hroudova, Z., L. Hrouda, P. Zakravsky, I. Ostry. 1988. Ecology and distribution of Sagittaria
sagittifolia L. in Czechoslovakia. Folia Geobotanica and Phytotaxonomica 23(4):337-373.

® Lohammar, G. 1973. Sagittaria natans x sagittifolia. Svensk Botanisk Tidskrift 67:1-4.

° Elger, A. D. Lemoine. 2005. Determinants of macrophyte palatability to the pond snail
Lymnaea stagnalis. Freshwater Biology 50(1):86-95.

9Elger, A., N.J. Willby, M. Cabello-Martinez. 2009. Invertebrate grazing during the
regenerative phase affects the ultimate structure of macrophyte communities. Freshwater
Biology 54(6):1246-1255.

1 Elger, A., G. Bornette, G. Marie-Helene, G. Barrat-Segretain, C. Amoros. 2004. Disturbances
as a structuring factor of plant palatability in aquatic communities. Ecology 85(2):304-311.

2 pollux, B.J.A., M. de Jong, A. Steegh, N.J. Ouborg, J.M. van Groenendael, M. Klaassen. 2006.
The effect of seed morphology on the potential dispersal of aquatic macrophytes by the common
carp (Cyprinus carpio). Freshwater Biology 51(11):2063-2071.

B pollux, B.J.A., L. Santamaria, N.J. Ouborg. 2005. Differences in endozoochorous dispersal
between aquatic plant species, with reference to plant population persistence in rivers.
Freshwater Biology 50(2):232-242.

4 Singh, D., T. Mall. 2011. Three novel additions to Alternaria Ness. from India. Trends in
Biosciences 4(1):47-50.

3 S00ns, M., C. van der Vlugt, B. van Lith, G. Heil., M. Klaassen. 2008. Small seed size
increases the potential for dispersal of wetland plants by ducks. Journal of Ecology 96(4):619-
627.

18 Fischer, C. 2008. Retrieved September 22, 2011 from:
http://commons.wikimedia.org/wiki/Main_Page

17 Storey, M. 1970. Retrieved October 17, 2011 from: http://www.bioimages.org.uk

'8 Kleeberg, A., J. Kohler, T. Sukhodolova. 2010. Effects of aquatic macrophytes on organic
matter deposition, resuspension and phosphorus entrainment in a lowland river. Freshwater
Biology 55(2):326-345.

9 Grenouillet, G., D. Pont. 2001. Juvenile fishes in macrophyte beds: influence of food
resources, habitat structure and body size. Journal of Fish Biology 59(4): 939-959.

20 van Laar, V. 1999. Recolonization of lowland streams in the Gelderse Vallei by the banded
agrion Calopteryx splendens. Entomologische Berichten (Amsterdam) 59(8):109-114.

2 Mahmud, S., V. Anand, N. Shah. 2008. Ethno-medico- botany of some important aquatic
plants of Jammu province (J&K) India. Journal of Phytological Research 21(2):269-272.

“2 Singh, A.V., P.K. Singh. 2009. An account of Sagittaria sagittifolia with special reference to
phytochemical studies and it’s socio-economic relevance. Journal of Phytological Research
22(2):235-246.

22 Hu, J., D. Pei, F. Liang, G. Shi. 2009. Growth responses of Sagittaria sagittifolia L. plants to
water contamination with cadmium. Russian Journal of Plant Physiology 56(5):686-694.

%4 Gouder de Beauregard, A., G. Mahy. 2002. Phytoremediation of heavy metals: the role of
macrophytes in a stormwater basin. Ecohydrology and Hydrobiology 2(1-4):289-295.

> Hu, J. A. Zheng, D. Pei, G. Shi. 2010. Bioaccumulation and chemical forms of cadmium,
copper and lead in aquatic plants. Brazilian Archives of Biology and Technology 53(1):235-240.

Page 4 of 5
Wisconsin Department of Natural Resources — Aquatic Invasive Species Literature Review



6 i, S. Y. Zhou, Y. Shi, Y. Chen. 2010. Effects of Cr®* stress culture on rhizosphere
microorganism of aquatic plants. Agricultural Science & Technology - Hunan 11(3): 172-176.

°" Banerjee, H., M. Das, S. Bhattacharya. 2005. Studies on the bio-efficacy of some herbicides in
transplanted summer rice (Oryza sativa L.). Journal of Crop and Weed 1(1):65-69.

%8 Saha, M., H. Banerjee, S. Pal, S. Maiti, S. Kundu. 2005. Studies on the effectiveness of
herbicides for direct seeded rice (Oryza sativa L.) under puddled irrigated condition. Journal of
Crop and Weed 1(2):71-74.

2% Wang, H., K. Dong, B. Chen, Z. Li. 2009. Study on the species and dynamics of pests in rice
fields in different regions of Yunnan province. Journal of Yunnan Agricultural University
24(1):30-36.

Page 5 of 5
Wisconsin Department of Natural Resources — Aquatic Invasive Species Literature Review



