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Outline

 Persistence timeline in plant tissues

 Observations and data from intervals 
post-application

 Trophic level considerations



WOODGROVE
BANK

DEGRADATION

1. » Speed of break-down 
dictated by biological 
metabolism.

Degrades by microbial action in soil 

Short Durations well researched



Events after 
application

Density of 
deciduous tree 
canopy dictates 
level of impact to 
shrub and herb 
layer
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Glyphosate doesn’t 
always kill the 

plant

5

PLANT SURVIVAL



Plants 
experience 
sub-lethal 
residues

Plants have 
different levels of 
tolerance for 
glyphosate.

Mechanisms of 
tolerance and 
resistance:

 localization

 mutation

 metabolism

Rojano-Delgado, AM. et al. 
Phytochemistry 73 (2012) 34–41



So how much residue, 
where does it go, and 
what does it do?



Year of application

Feng and Thompson, J. Agri. Food Chem., Vol. 38, No. 4, 1990



Year of 
application 
(year 0)

Characteristics of deformation in annuals

Support for form as a driving factor of residue 
persistence

Seeds planted from treated G1
 G2 = no residue!

Brittany Briere, BSc Candidate



Year of 
application 
(year 0)

Katherine Timms, BSc UNBC



96%

66%

47%

2%

91%

27%

5%

3%

67%

20%

3% 2%

39%

0% 0%

0

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0 1 2 3 4 5 6 7 8 9 10 11 12

P
er

ce
n

ta
g

e 
o

f T
re

at
ed

 S
am

p
le

s 
w

it
h

 D
et

ec
te

d
 

R
es

id
u

e

Time Elapsed (Years) Since Treatment

Proportion of Treated Samples With Detected Glyphosate and AMPA, 
by Time and Biogeoclimatic Zone

BWBS Zone Glyphosate
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Nicole Botten, MSc Candidate



1-2 years after 
application –
deformation



1-2 years after 
application –
reproductive
viability

Allie Golt, BSc. Candidate



1-2 years after 
application –
reproductive
viability

Allie Golt, BSc. Candidate



1-2 years after 
application –
reproductive
viability

Allie Golt, BSc. Candidate
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CHEMICAL INTERACTION
Ions, elements, and compounds like to attract or repel one another.

Mertens et al. 

2018. 

Environmental 

Science and 

Pollution 

Research.

Contradictory evidence…species response?

I. Cakmak et al. / Europ. J. Agronomy 31 (2009) 114–119



1-12 years after application – nutrients Nicole Botten, MSc. Candidate



Figure 4: Effect of treatment on 
nutrient concentrations in 
Chamaenerion angustifolium, 
Cornus sericea, and Salix bebbiana

comparison of treated and control 
samples from each treatment year 
(1, 3, 6, and 12 years post-
treatment)

Increases in nutrient 
concentrations with treatment are 
indicated by upward-facing arrows, 
and decreases with treatment by 
downward-facing arrows.  

Statistically significant trends are 
indicated with hatched arrows.  



When do 
residues actually 
disappear? 

16 different 
species, including 
samples where no 
glyph detected



Potential implications?

“Understory plants often serve to regulate the successional 
trajectory of the forest itself “

(George and Bazzaz 1999)



Trophic level 
interactions: 

Pollination/
pollinator 
success?

Two images of Chinese rose, Rosa chinensis, taken by Dr. Hiroshi Fukui. 
Database: http://labo.kyoto-phu.ac.jp/mpgkpu/ffd.html

http://labo.kyoto-phu.ac.jp/mpgkpu/ffd.html


Trophic level 
interactions:

Food quantity 
and quality for 
wildlife?



Other trophic 
levels:
-Fungi
-Insects
-Birds
-Mammals

 Assessment of fungal biomass 
and differences in fungal 
community

 Assessment of residue presence 
in hummingbirds
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