7/2/2018

Global Water Distribution

Surfacefother Atmosphere  Living things
Freshwater 2.5% o 2% 30% N 0.26%
[ r ” Rivers

0.49%

| '\ Swamps,

marshes
\ 26%

Water and Pesticides Movement in Container
Production as Affected by Irrigation Practices

S;lll
moisture
3.8%
Tom Fernandez
Department of Horticulture
Michigan State University
fernan15@msu.edu

Total global Freshwater Surface water and
water other freshwater
Source” igor chapter fre * in Peter H

1993, Water in Crisis: A Guide to the World's Fresh Water Resources
NOTE: Numbers are rounded, 50 percent summations may not add to 100.

When broadcast
Pesticide or fertilizer
Liquid or granular

Nutrient Leaching




N
i

~ Increase aquatic life (ﬁltering, sanitizer)
Pesticides on sensitive crops

7/2/2018

Unsaturated zone
Water table

Water table &

L
Confined
aguifer

SCRI-CLEAN WATER' /7
REDUCE, REVERIATFCYCLE  Project GREEEN
Sand
Pond liner
NaiveSo_-

~ Sand and Native Soil



7/2/2018

2017 Pesticide Treatments

Irrigation Treatments:

Control = Overhead % acre-inch

Application 1 June 27 | Application 2 August 8 | Application 3 August 29

Acephate 97UP Lorsban 4E Thiophanate Methyl 85WDG
OR . 0.5 Ib/acre 1 qt/acre 8 oz/acre

Spray stake at setpoint:
on at 35% moisture, off at Talstar 7.9% Terraguard SC Barricade 65WG
container capacity b 21.8 oz/acre 8 oz/acre 2.3 Ib/acre

Mefenoxam 2AQ Goaltender Roundup PowerMax
All plants fertilized with 1 oz/acre 2 pint/acre 1.5%

1

camplete CRF Gallery 75DF Roundup PowerMax it G5

1 lb/acre 1.5% SCRI - CLEAN WATEH]

R DUCH RIMEDIATL. RICYC

Where the water went

Green squares = Overhead % acre-inch

Red circles = Spray stake 0.53 gpd

Water Sampling from Runoff and Infiltration Tanks: Blue triangles = Spray stake to container capacity
Tanks emptied 24 hours prior to sampling

Tank volume every time a sample collected

Nutrient samples every 2 weeks

Pesticide samples 0, 1, 2, 4, 8 and 16 days after application mwﬂéx

SCRI - CLEA;
RIDUCE. RIMEDI
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Runoff Infiltration -
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Benefits of delayed movement and on-target irrigation
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O irrigation Applied
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Viburnum dentatum Autumn Jazz

Overhead Irrigation and Runoff

Application Rates: N = 123 Ib/ac, P =15 Ib/ac (35 Ib P,0;)

Amount recovered based on 100% land use with #3 containers spaced 1.5 ft
on-center over 4 months.

Runoff volume Nitrate Phosphate
gal/acre recovered | recovered

Treatment (% Applied, % of Ib/acre Ib/acre
Control Applied) (% Applied) | (% Applied)

Control 2.4 million 1.04 million (43%) 12 (10%) 3.1(21%)

100% DWU 1.6 million 0.48 million (31%, 20%) 7.2 (6%) 1.7 (11%)

100-75% DWU 1.4 million 0.29 million (21%, 12%) 5.9 (5%) 1.2 (8%)
100-75-75% DWU 1.3 million 0.37 million (29%, 15%) 5.7 (5%) 1.2 (8%)

Toler Nubient Conent
Contof’| t000Wu 10075 1007575
TreTgR

Day €3
N (%) 2874 | 288A 299A 2WA
P (%) 02¢a | 028A 030A  02A
K (%) 1854 | 2234 207A 2074
Day %0
N (%) 224 | 235A 238A  231A
P %) 0748 | O17AB  O18A  017AB
K (%) 0418 | oesa 081A8 0E7A
Tea vwrginea Noran
Day €3
N (%) 2ma | 209a 248A 2684
P (%) oxA | 022a 022A 0244
K (%) oesa | 055A 058A 086 A
Dy 0

nw) | 2wa | 274 250 2ma
P(%) |08 | 020A8 02048 021A |
__R(% [O®A | OEA  OKA _OA
ySooRTUS COUTGIS TEnars.

Day &3
N (%) 3.19A 319A 3194  33BA
PE  [0318 | 037A  037A  0®A |
K (%) 1098 148 A 1594 188 A

Day %

N (%) 218A 220A 228A 228 A
P (%) [0218 | 023AB 025 02¢A
K [%) 0388 0414 0454 A

Dayes
N (%) 22TA 238A 223A 242A
P (%) oA | 067A 088A  06BA
ke |12a | 1esa  1esa  1esa

Dey 0
N (%) 2ma | 27a 2838 27aa
P (%) |0728 | 081AB 087A  081AB
K (%) 1148 139 A8 18524 132A8

* Overhead irrigation generates most runoff and infiltration
* Spray stakes at 0.53 gpd had 63% less runoff, 23% less infiltration
* Spray stakes using set-point control had 69% less runoff, 47% less
infiltration
* Scheduling based on plant needs reduces water use, runoff
volume and N & P in runoff
« So far pesticides mostly detected in runoff, not infiltration.
Exception is highly soluble pesticides (Acephate)
* Delayed and less pesticide runoff for spray stake versus
overhead irrigation
« Allows more pesticide binding and degradation before entering
runoff
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