


Applying Systems Theory to Complex Agricultural Problems

•Predicting Consequences of Environmental Change

• Adapting Crops and Management Strategies

• Improving Crop Management Decision Making

Mission of the ACSL
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Direct effects:

Water

Temperature

Energy

Weather Extremes

Indirect:

Insects, weeds, 
diseases.

Food quality.

Amount

Costs



https://www.geo.um
ass.edu › 
stateClimateReports

https://www.geo.umass.edu/climate/stateClimateReports/MD_ClimateReport_CSRC.pdf


Will we be able to plant peanuts and cotton in Maryland soon?



https://nca2018.globalchange.gov/



Longer periods of drought are 
expected in the western part of the 
U.S.

The eastern part is expected to suffer 
less from long periods without rainfall. 
In fact, rainfall is expected to increase 
in the north eastern part of the U.S.

Image from the National Climate Assessment Center



Hot nights are defined 
as nights with a 
minimum temperature 
higher than 98% of the 
minimum temperatures 
between 1971 and 
2000. Such nights are 
projected to increase 
throughout the nation. 
High nighttime 
temperatures can 
reduce grain yields and 
increase stress on 
animals, resulting in 
reduced rates of meat, 
milk, and egg 
production.



Wheat plants 
grown at 6 
temperatures







From: Ziska et al., 2010





Temperature 
treatments 
applied here



This figure shows the decrease in the 
lifetime of a corn crop as temperature 
increases. LAI is Leaf Area Index, leaf area 
per unit ground area.





Note the decline is similar 
for both years
Consistently decreases 
with temperature. The 
decrease is about 6 g per 
plant per degree of 
temperature. With a plant 
population of about 6 
plants per sq meter, this is 
near 360 kg/ha per 1 
degree of temperature 
decline. 





Question: By 
stimulating plant 
growth can rising CO2 
levels alter chemical 
efficacy of weed 
control? 
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Are breeders and nature selecting for the
same characteristics? 

Can weedy, wild relatives of crops be a 
unique source of germplasm to adapt 
modern crop lines to an uncertain climate?

Ziska and McClung, 2008, Agron J, 100:1259.

Presenter
Presentation Notes
It might be a good time to look into heirloom varieties of vegetables  for your gardens





% Protein

Percent change relative to ambient CO2
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X = -10.4 + 0.9%
_

CO2; P < 0.001***
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Iron (Fe)

Percent change relative to ambient CO2
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And the role of CO2 on plant chemistry?  Toxicology, Dermatitis, Allergens and Nutrition



Vitamin B1 Vitamin B2

Vitamin B5

Percent decline relative to ambient CO2
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Ratio of Molecular Weight (N to Vitamin)

0.00 0.05 0.10 0.15 0.20 0.25Pe
rc

en
t c

ha
ng

e 
(r

el
at

iv
e 

to
 a

m
bi

en
t C

O
2)

-50

-40

-30

-20

-10

0

10

20

30

Tocopherol

Vitamin B9

Vitamin B1

Vitamin B2

Vitamin B6

Vitamin B5

r2 = 0.84 P<0.001***

alpha-Tocopherol

Percent change relative to ambient CO2

-10 0 10 20 30 40 50

Yangdao 6 hao

Zhonghua 11

Wuyunjing 21

Takanari

Koshihikari

Liang You 84

Wuyunjing 23

Yongyou

Yliangyou

X = 13.7 + 3.6% 
_

CO2; P = 0.03*
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In 2019, 10 flood days.               

NOAA CO-OPS Tides and Currents

Causes of  saltwater intrusion: sea level rise

By 2030, 15-40 flood days.       By 2050, 60-120 flood days.

More red = more frequent “sunny day” flooding

These following slides on salt water intrusion are from Dr. Katherine Tully of the Univ. of MD

Presenter
Presentation Notes
In 2019, some locations in the CB had 10 flood days (sunny day or nuisance flooding) based on the lunar cycle, and off shore wind, storms, and ocean circulation patterns.
This is only set to increase in the coming years.



Kirwan and Gedan 2019 - Nature

Presenter
Presentation Notes
This figure is from a recent study by Keryn Gedan and Matt Kirwan. The large green bars indicate that the rate for forest retreat and the formation of these ghost forests has only increased in the past century. 



In Somerset county, 1400 acres of  farmland converted to tidal 
marsh from 2009-2017

= 2% of  the farmland lost in only 8 years!

Gedan, Epanchin-Niell, and Qi 2020 Wetlands

2009 2017

Presenter
Presentation Notes
First, let’s try to get a sense of the extent of SWI



Percent Yield Declines
Corn

State WL->A2
ME -23
VT -24
RI -20
NH -19
MA -20
CT -19
NY -21
PA -20
NJ -18
MD -17
DE -14
WV -22
VA -17

MEAN -20











A useful resource:
https://www.climatehubs.usda.gov/

mailto:Dennis.Timlin@usda.gov
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