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» Established 1875

« 1st Agricultural Experiment Station in the US

» Separate State-supported agency
» Annual budget - $14,186,772
» $8,441,287— State Funds
« $3,075,915— Federal Grants (NIH, NSF, USDA, NIFA, FDA)
» $1,358,923— Hatch, Multi-State, and Mclntire-Stennis
* $1,310,647— Industry Grants

» Governed by an 8-member Board of Control
» Governor
« Commissioner of Agriculture
» Appointees from Yale, UCONN and Wesleyan University
» 2 Governor Appointees
» CAES Director
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The Connecticut Agricultural Experiment Station

» Primary Mission is Research — 4 core areas

. Agricuﬂure * Food Safety SR g, b
« Environment * Public Heath { ?.8
» Statutory Responsibilities |
* Inspect nurseries for pests and plant disease g
* Analyze food products and fertilizers ‘ :
» Inspect apiaries and certify beekeepers ,f,’,’c’z“‘;‘;,
* Survey towns for insect pests of forests A mg;}r;z]rﬂn”m |
» Conduct state-wide surveillance for mosquito-borne j () -
disease "

» 6 Departments i
* Analytical Chemistry « Forestry & Horticulture s
 Entomology « Plant Pathology & Ecology '
« Environmental Sciences + The Valley Laboratory

» Current Staff — 110

* 46 PhD Scientists * 19 Postdoctoral Scientists * 5 Farm staff
» 28 Research Technicians « 6 Administrative staff 6 Maintenance staff
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@ Relevant Research Topics at CAES

The impact of climate change impacts on threats
fromé

U Vector-borne diseases (mosquitoes, ticks)

U Terrestrial invasive species

U Aquatic invasive species

U Emerging contaminant exposure (PFAS, micro-

nanoplastics, toxic elements) T

FFFFFFFFO

U Food security
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Vector-Borne Disease

Climate change may influence the incidence of vebimme diseases
through its effect on four principal characteristics of vector populations that
relate to pathogen transmission.

U Geographic and Temporal DistributidRange shifts in vector distribution that bring
vectors into contact with new human populations.

U Population DensityChanges in the population density of the vectors would ,
result in increased frequency of contact with humans. \ /.'

U Prevalence of InfectiarChanges in the prevalence of pathogen infection in' / N \
reservoir host or vector populations would increase the frequency of humag . = ;
contact with infected vectors. B s

U Pathogen LoadChanges in pathogen load brought about by changes
the rates of pathogen reproduction, replication, or development in th
vector populations
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Vector-Borne Disease

U Mosquitoes and Ticks transmit many diseas@sing pathogens that
affect hundreds of millions of humans/animals worldwide.

West Nile virus

q | N A Lyme disease
¢ Eastern Equine Encephalitis virus A Anaplasmosis

¢ Zika A Babesiosis

¢ Yellow Fever A Powassan virus
C I\/!alqua. A Filariasis

¢ Filanasis

U These diseases are directly impacted by changes in weather and climat:

¢ Vectorborne pathogens/ parasites spend a part of their life cycle in-bmdded
arthropods and are subject to many environmental factors.

¢ Marginal changes in temperature, humidity and rainfall can have potentially large biologic
effects on disease transmission.

www.ct.gov/caes



Temperature and Vector-Borne Disease

u

Can extend season when mosquitoes
and ticks are active and transmit
pathogens for longer period of time

Increase overwintering survival

Shorten mosquito larval/ nymphal
development time

Adult female mosquitoes digest
blood more quickly and feed more
frequently

Increase survival at higher latitudes

Can extend distribution range of
more tropical vector species

Aedes aegypti
Aedes albopictus
Amblyomma spp.
Hyalomma spp.

Decrease survival of some species
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Increase capacity to produce
more offspring

Increase frequency of contact
with humans or other hosts

Bring mosquito/ tick vectors into
contact with new human
populations
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Precipitation and Vector-Borne Disease

Increased Precipitation
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U Negative Impacts

U Will increase the number and quality
of larval breeding sites.

U Epic rainfall events can synchronize
mosquito host seeking and pathogen
transmission.

U Associated increase in humidity will
Increase mosquito and tick survival.

U Positive Impact

U Excess rainfall or snowpack can
eliminate larval habitat by flooding thus
reducing the mosquito population.
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Cases of Nationally Notifiable Vector-

Ve C t Or- B orne borne Diseases Reported in the U.S.
Disease

“Thay

Disease Cases from Infected Ticks, Mosquitoes,
and Fleas Have Tripled in 13 Years!
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& Managing Vector-Borne Disease
U Repellants, clothing, checking, and timing of outdoor activity!

1. Manage water resources. Eliminating standing water in neighborhoods, particularly urban
neighborhoods, and biological control of mosquitoes reduces mosquito egg and larval development.

2. Reduce social and economic disparities. In both urban and rural settings, social and environmental
drivers such as inequality, poverty, and differential effects of climate change increase the risk of vector-
borne diseases.

3. Promote health of migrant populations. Quite often, migrant populations have limited access to
healthcare and public health resources, are frequently exposed to vector-borne diseases as occupational
health hazards, and lack adequate resources for proper housing.

4. Enhance vector surveillance and risk-mapping in vulnerable neighborhoods. Risk mapping will be
enhanced by sustained systematic vector surveillance in vulnerable urban and rural communities.
Integrating risk mapping into vector control programs will make vector-borne disease control more targeted
and sustainable.

5. Reduce environmental risk factors for vector-borne diseases. Environmental risk factors can be
reduced by measures such as landscaping to minimize fick encounters around the home, or eliminating
artificial sources of stagnant water to reduce mosquito breeding.

6. Plan for vector-borne diseases following natural disasters.

- Monitoring priority endemic and emerging diseases

- Training health-care workers to detect vector-borne diseases and report to lead health agencies ‘5’7

- Incorporating vector control measure into natural disaster planning

Www.ct.gov/caes 10



Climate and terrestrial invasive

lants In CT

Heat Wave Characteristics in 50 Large U.S. Cities, 1961-2021

U Some Northeastern areas are
2d warmer than in the first he
of the 20th century

U Heatwaves In the northeast
have increased from 2 per yea
In 1960s to 6 per year in 2020

U Heat waves are becoming mojg
intense and lasting longer. "'

U 1960s ~ 20 days.

U 2020s ~ 70 days.

[ L " C R~ & ) B = > B |

0
1960s 1970s 1980s 1990s 2000s 2010s 2020s

Credit: NCAS
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1960s 1970s 1980s 1990s 2000s 2010s 2020s

Heat Wave Frequency

Change in length
of season, in days

<20
>20-40
® >40-60
@ o
@

&®  Not statistically
significant
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U The Northeast is getting wetter

U The Northeast has seen a roughly €
Increase in theaumber of days with
extreme precipitationthe largest
Increase of all the U.S. regions.

U This trend, along with an increased
risk offlooding,will continue Iin the
future.

U There will bean estimated®% to 25%
Increase in annual precipitation with
further 2.7d- to 7.2F rise in global
temperature.

www.ct.gov/caes

Projected US Precipitation Changes at 1.5°C, 2°C, 3°C, and 4°C of Global Warming

Figure credit: Project Drawdown, Stripe Inc., NOAA NCEI, and CISESS NC.

a a) 1.5°C (2.7°F) global warming level

b) 2°C (3.6°F) global warming level

»! d) 4°C (7.2°F) global warming level

7

’ c) 3°C (5.4°F) global warming level
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U Invasive plants require
unigue opportunities such
as habitat disturbance and
ecosystem stress invade
new areas.

U Drought, rainstorms, and
flooding will create new
niches for the spread of
Invasive plants like oriental
bittersweet, porcelain
berry, milea minute, etc.

www.ct.gov/caes
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Climate and terrestrial invasive plants in CT @&

will aggravate the stream bank |
iInvaders like Japanese knotwee
and phragmites by promoting
stream bank erosion leading to
their detachment and
downstream spread into new
areas.

-~

Evansbros.co.uk |

Japanese knotweed plant
from a root fragment.

U Root fragments (dnch) can
produce new plants.

o W |
L cetlibrary.utrenoto.ca
w 'furY. a\‘:? _

Phragmitéé rhizomes
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The Northeast willikely
becomehome to the new
Invasive plants.

The invasive plants of the

southeast and midAtlantic L Ry
regions such as Chinese tallow " =«
tree, cogongrass kudzu, PR
Johnsongrass, trifoliate orange i
will likelyinvade and become
established in the northeast.

Y

W vGA1237047 |

Cogongrass

www.ct.gov/caes
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U Ecosystem Impacts

i Displace native species
i Alter native ecosystems
U Economic Impacts B Al it e
u Reduce recreation DT L el e o e
i Lower property values and tax ‘ ‘
revenue
i Interfere with navigation

it Economic damage and
management costs of
approximately $15 billion per year
In the United States

www.ct.gov/caes 16




CAES OAIS Aquatic
Vegetation Surveys

duatic Plant Stuc
swee O Tatet Sitios

- 432 Lake Surveys Performed

- 264 Lakes Surveyed

- 72 Lakes Resurveyed

- 15 Aquatic Invasive Plant Species

- 60% of lakes contained one or
more invasive species

% No Invasive Species (115 Waterbodies)

X Invasive Species Present (174 Waterbodies)
5 1 T
Waterbodies O AI S

Counties Office of Aquatic In
Connecticut Agricultural Ex
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Established
July 2022

Office of Aquatic Invasive Species

Connecticut Agricultural Experiment Station

What do we do?
Research and survey
aquatic plant
species ‘iﬁ'

Coordinate with the
Invasive Plants Council

Advise municipalities
on aquatic invasive
species management

Serve as a repository
for statewide aquatic

: : . Act as a liaison among
invasive species data

organizations and state
agencies for AlS control
and eradication issues

Educate the public on
/@%ﬂ aquatic invasive species
= issues and identification

Gregory Bughee  Jeremiah Foley J Summer Stebbins Riley Doherty

www.ct.gov/caes

Connecticut’s Official
€ CTCOV S0 Website

D Language + Settings

\T"'DCAES Connecticutbsmte *, 1

—==-==s  The Connecticut Agricqftural Expenment Station

n / Office of Aquatic Invasive Species

Office of Aquatic Invasive Species

Management and Prevention

<ICTICy,

5

Lake Data and Survey Results

Connecticut River Project

Juatic Invasive Species
Herbarium Connecticut Agricultural Experiment Station
Publications Formerly the Invasive Aquatic Plant Program

Resources About | Employment | In the News | Legislation | Program History | Advisories

Contact Us
In 2002, scientists at the Connecticut Agricultural Experiment Station (CAES) began surveying
Connecticut lakes and ponds for invasive aquatic plants and investigating novel management options.
Surveillance focuses on both invasive and native vegetation to quantify the effects of invasive species
on aquatic ecosystems. This research allows us to track the spread and record the arrival of invasive
aquatic plants. Surveys also provide baseline information to determine if the frequency and magnitude
of invasions may be related to water chemistry, sediment type, boat launches, watershed development
and climate change. Management studies include tests on the effectiveness of herbicides, mechanical
removal, water level manipulation, biological control, and integrated pest management. In 2022, the
Office of Aquatic Invasive Species (OAIS) was established and was provided additional State funding.
CAES OAIS research is conducted through the support of the United States Department of Agriculture
(USDA) HATCH funds, CT DEEP, and private supporters.

Aquatic Plant Workshop Request an Aquatic Plant Survey

Search The Connecticut Agricultural
Experiment Station
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* CAES OAIS Discovers Novel Strain of Hydrille

~the ConnecticuRiver

is the Mattabesset River, WhICh is a trlbutary of the Connectlcut Rlver)




Climate and aguatic invasive plants in CT

Aquatic invasive species
are increasing

Connecticut River
Invasive Aquatic Plant

1947% | 1994-1995%* |2019%**
| Curdlyleafpondweed | v | v
| Fanwor | | ¢

*Hotchkiss, 1947

/ ~
**Barrett ef al., 1997

e Federal funding put in the defense budget for USACE

in cooperation with CAES OAIS to implement
demonstration projects to study methods for controlling
hydrillain the Connecticut River watershed.

www.ct.gov/caes 20



Climate and invasive plants in CT

Prevention

U Collaboration at the local, regional, and national level to stop invasive plants and
their propagules spread into the new areas.
U Educating the public and various state and private stakeholders.
Early detection and eradicatian
U New invaders (small scale infestations) LongHem management
Management
U Integrated management involving biological,
chemical and cultural control tactics.
Future research topics
U Integration of chemical and cultural control
tactics for eradication/management
U Discovery and evaluation of biocontrol for long EEsaee |
man agement_ Tt f&%’iﬁ%gﬁﬁéﬁﬁ:téi" ’Zi%“ié"u%‘c?:anﬁ;e;"é’rﬁ".'”“ﬂ?n" ma"nvfs;“n?:ma.maen arewE‘Léﬁé’%}i@?&!‘;ﬁ%}iﬁw
U This will be possible only with increased federjs
state support for research. :

www.ct.gov/caes 21
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U CAES has several state and federally funded
projects focused on understanding, reducing the =%

U PFAS NIEHS SREAncenabled PFAS
Phytoremediation

U PFAS EPAovel, bieenabled
strategies to prevent PFAScum
ulationin crops and food webs)

U PFAS GFarm Soll
Testing Program

www.ct.gov/caes 22



PFAS. micrmanoplastics and toxic metals, oh

U Micro-nanoplastics USDArop exposure to micronanoplastics and potential
Impact on human nutrition and healiNIH Center?)

U Toxic elements USBNanoparticulate soll S —

(EP) Interactions of Model Environmental MNPs ind Soil by Lettuce and Wheat

Sorbed EPs In a Triculture Small Intestinal Epithellum

' YSYRYSyia F2NJ | OKASO
metal(loid) encapsulation Pt \ﬁ

e ‘f.{ PVC-CW

MNP+-EP  2m e
Suspension -

3 W (PMy)
Cryomill Sieve UV/Photo-Age 2
EP Bioaccessibility o

U Toxic elements NIEHS novel strategy for arsenicl

Density Colloidal Characterization:
® Pycnometry ® MALD, DLS, ELS

. ¢
[ ] |
Lettuce % i
MNP-EP interactions (EP Sorption
EP Cocktail: PFAS il
Posticide (Boscalid) —_— [ | (PyriGC
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. . . . o s (ossonrmg S : [] # g
0 Wildfire Particulate Exposure USDA (under rew
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on plants metabolism an gr————

agh
Nano-TC: ¢—— é Gorminated » MNP Uptake and Translocation. (Pyr/GC-MS)

® Affinity Wheat | EP Bioavailability (GC-MS, ICP-MS)

Obj. 1: Synthesize, characterize, and
determine efficacy of NPs in soil

arafate)
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Nano-enabled agriculture: A path to global
food security In a changing climate

.-.6393.....l 23 %, e 3 .'.0393" o
9888800 VAV (. V1V ‘9888800 o
. 1 R net 203 !

The National The National

Academies of ENGINEERING 2SI TEHT > ;; Z Academies of ENGINEERING T 4 e

“% | MEDICINE MEDICINE

Jason C. Whit e

The Connecticut Agricultural Experiment Station, 123 Huntington Street, New Haven CT 06511 USA

Presented at the National Academies of Sciences, Enginmaleer |
Nanotechnology Initiative; June 6, 2024
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ConventionalAgriculture: Current Perspectiv

U Agricultural productivity has increased dramatically in the
fFad tTn @SIFNBE ODNBSY wS@2f dziA 2y XA NNA I
However, there are many significant shortcomings

U 70% of all freshwater use on the planet goes to agriculture.

U The rate of crop yield increase haaclinedsince the 1980s.

U We still have 800 million chronically hungry every day; 2
billion suffer micronutrient deficiencies.

U Agricultural systems in the much of the world hav =i
plateaued at 26B0% of yield potential

nano-enabled agriculture

U 20-40%of crops are lost to disease/pests

U Agrichemical delivery efficiency is
often only 125% Nanotechnology)

al. 201®ature Nanol14, 532540.
25 Ma et al. 202(Nature Nano 15, 10381042
02Rlature Nano 17, 3: [0]




