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Evidence for a genetically distinct strain of introduced Hydrilla verticillata

(Hydrocharitaceae) in North America

Nicholas P. Tippery. Gregory J. Bugbee, and Summer E. Stebbins®

*First author: Department of Biological Sciences, Umiversity of Wisconsin-Whitewater,

Whiatewater, WI 33190, Second and third authors: Department of Environmental Sciences,
Connecticut Agricultural Expeniment Station, New Haven, CT 06311, Corresponding author s E-

mail: tipperyn@uww.edu. Keceived for publication and in revised form

ABSTEACT

The wmvasive aquatic weed hvdnlla (Hvdrilla verticiliata) exists in North America as two
genetically and morphologically distinct strains, with the dioecious strain mostly found in the
southern United States and the monoecious strain being more northern, including previously
known sites in Connecticut. In 2016 an additional hvdrilla population was located 1n a portion of
the Connecticut Eiver in Hartford County, Connecticut, with unusual morphological features
relative to other Connecticut populations. Hydrilla plants from this population were subjected to

genetic testing, and theiwr molecular sequences for one chloroplast (frpl-F) and two nuclear gene

regions (ITS and £05) were compared agaimnst published data. The Connecticut Eaver hydrilla

plants are distinct from all known North American plants, representing a novel introduction,
likelv from northern Eurasia. The genetic novelty of this recent introduction may present

additional ecological and management challenges bevond what has been encountered for hydrilla

to date.

ey words. hvdrilla, invasive species, aquatic plants, Hydrochantaceae, ITS, PD5S, molecular

phylogenetics.

INTRODUCTION

Hydrilla verticillata (L 1) Rovle (hydrilla’) 15 a submersed aquatic angiosperm of ecological
and economic importance. Globally it 15 among the most noxious invasive aguatic plants because
of 1ts ability to adapt to a vanety of environments and outcompete native vegetation (Langeland
1994, Haller 2014). In North America, hydrilla eonsists of two “strains ., or “biotypes™: a
monoecious strain and a dioecions strain, the latter comprising only female individuals in the
mtroduced range (Evan et al. 1993). Phylogenetic evidence from chloroplast (frul-F region) and
nuclear gene regions (internal transcribed spacer [IT5] and phytoene desaturase [F05]) has
demonstrated that the introduced hyvdrilla strains in North America were derived from two
distinct sources. The monoecious strain most closely matches hyvdrilla plants that are native to
Korea, whereas the dioecious strain resembles plants from India (Madewra et al. 1997, 2007,

Benoit et al. 2019) and also matches plants more recentlv introduced to South America; Lucio

LC, unpublished; Zhu et al., 2017).

Molecular data from the ITS and P05 regions have enabled a more thorough understanding of
phyvlogenetic structure among hydrilla populations worldwide, including the two mnvasive North
American strains. In addition to revealing extensive genefic variation, correlated to some extent
with biogeography, the combined chloroplast and nuclear sequence data revealed a pattern of
genetic mixture among geographically disparate populations, in both native and non-native
ranges of hvdrilla (Benoit et al. 2019). Both the monoecious and dioecious strains are

predominantly triploid (Harlan et al. 1984, Langeland 1989, and their molecular sequences
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MA/CT border

Hydrilla only found along

Hydrilla Survey
Connecticut River

This stretch of CT River was surveyed by
GZA for the Mass DCR in November of 2018.
One small patch of hydrilla was found just north
of the MA/CT line. Other invasives were found
throughout the stretch including curlyleaf
pondweed, Eurasian watermilfoil, European
waterclover, fanwort, and water chestnut.
The Mass DCR also surveyed from the Barton's
Cove boat ramp up to the Northfield boat ramp

and found no hydrilla.

Hydrilla Presence
® Present

x  Absent
Mass DCR
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CAESE i 58 HydrilaSurvey
< . = = Connecticut River

The Connecticut Agricultural Experiment Station LR T SR W - T e SRR S
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: ‘ ¢ @l By Margot Burns and Judy Preston
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Hydrilla Sampling Locations
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Keeney Cove - East Hartford, CT
Laurie Callahan, 6/26/18
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Hydrilla Survey
onnecticut River

Surveyed on October 1-2 and 31, 2018
By Greg Bugbee, Margot Burns,
Summer Stebbins, and Riley Doherty

Legend ‘3 C AES

A C O I I e Ctl O n P O I nt The Connecticut Agricultural Experiment Station
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Introduction and Dispersal
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Gateway Zone Survey 2019

Gateway Commission
Eightmile River Watershed
National Wild and Scenic Rivers




2019 Scope of Work

In the Connecticut River
ad by the Connecticut
atic Plant Program

Survey the invasive ag
Gateway Zone utilizir

Agricultural Exper;
( ov/CAES/IAPP

ldentify all invas
showing their Ic

vegetation map

georeferenced
d digitize all

Determine vege
transects establ
species in CAES |

Prepare a report ccC Jata and management

options.

Meet with stakeholders and ¢ report. Provide educational

workshops per request.


http://www.portal.ct.gov/CAES/IAPP

Questions?

Greg Bugbee

oregory.pughee@ct.egov
(203) 974-8512

The Connecticut Agricultural Experiment Station
Invasive Aquatic Plant Program
123 Huntington St.
P.O. Box 1106
New Haven, CT 06504

www.portal.ct.eov/caes/iapg
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