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Expanding your risk

management toolbox - on-
farm tools for water quality

and pathogen monitoring
(GF2 0251 FCO-HMGA)

Intro IPM Workshop
February 17, 2017
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Objective:

Develop PRACTICAL methods that growers can use
to:

e Track microbial water quality — manage RISK

* Monitor water treatment system performance

* Proactively manage water quality throughout the whole
production system
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Concerns for Greenhouse Flower Growers

Plant pathogens going into production areas from fresh or
recycled water

Treatment system performance

Concerns for Vegetable & Herb Growers

All of the above, plus
Food safety in production and processing
Food safety Regulations
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Results -

“Toolbox” of methods for microbial water quality
assessment

3M Petrifilms - a measure of RISK
* Total yeast & mold - risk of fungal pathogens

» Total aerobic plate count (bacterial) — general water
quality; risk of biofilm development in pipes and drippers

* E.coli and total coliforms (if food safety is a concern)

DNA multiscans - identifies WHAT is there
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Petrifilms: =

Food Safety:

E.coli, Coliforms

General water quality:
Total aerobic bacteria




Tools for fungal plant pathogens

A%
3M Petrifilm Yeast & Mold b - A

Standard plating methods 9‘

Sani-Check dipslides

AgDia test strips
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DNA Multiscan testing
Site code F2
Crop Cut mixed
System Recirculating
Treatment uv -
Untreated recirc. water Treated water
DNA Multiscan scores
Leach or Runoff water - untreated Treated
Sample Code F2-3 F2-3 F2-3 F2-3 F2-4 F2-4 F2-4 F2-4 F2-4
Sample Name Cistern 1 Cistern 1 Cistern 1 Cistern 1 Cistern 2 Cistern 2 Cistern 2 Cistern 2 Cistern 2
Sampling Date 5-Jun-12 5-Jul-12 1-Aug-12 | 15-Aug-12 14-May-12 | 5-Jun-12 5-Jul-12 1-Aug-12 15-Aug-12

Botrytis cinerea
Fusarium oxysporum
F. solani
Phytophthora sp.

P. cactorum
P. capsici

P. cinnamomi
P.

P.

P.

cryplogea
drechsleri

@ ——my

fragariae
P.infestans
P. nicotianae
Pythium sp.
P. aphanidermatum
P. dissotocum
P.irregulere
P. polymastum
P.
P.

Target
Organism

1
0
1
2
0
0
O,
0
0
0
0
0
4
0

1
1
1
1
0
0
0
0
0
0
0
0
3
0
6
1
0
0
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sylvaticum

ultimum

Rhizoctonia solani
Sclerotinia sp.
Thielaviopsis basicola
Verticillium albo-atrum

2 weeks for
results

Verticillium dahliae
V. dahliae (ver longisporum

=R i=l =1 i=1i=Ri=1 (=1 i=1i=Ri=1 I N (=Rl i=1 =1 i=R =1 i=1 ==k (=R i=1 (=R i=R (=]
[=Ri=1 =1 =1 =Ri=1 (=1 (=1 (=R I=1 "= =N l=1 (=1 =R =1 =1 (=1 =R (=01 = =0 =]




Plant pathogen removal by woodchip
bioreactor — DNA Multiscan testing

Untreated Sump Water Woodchip Bioreactor Treated

Target 5 1 15 12 5 5 1 15 12

Aug Aug | Aug
12 12 12 12 12 12 13

Organism

Y
w

Botrytis

[

Fusarium

Phytophthora

Pythium

Rhizoctonia

Olpidium

0
0
1
1
0
0
0

Sclerotinia

[ |lo Jo Jo Jo Jo |~ o

Thielaviopsis

O JO JO |O o ju 1O |~ |O
O JO |JO |J|O O W O |IN -

2
0
0
0
0
0
0
0
0
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Verticillium

$175-$225 each 0




= —

3M Petrifilm for yeast & mold

$2-$3 each
+ time

2-3 days to
10 results

Total Yeast and Mold Population
(cfu/mL)

sump
biofilter out
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Methods

Sampling Program

e What are your primary concerns?
* Where are your critical monitoring points?

» What are the best (least busy) days to do this - make it part of
your routine.
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Methods: Sample collection

Whirl-Paks

RULE # 1: Keep everything clean!
RULE # 2: Do it the same every time!
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Methods: dilutions and plating on Petrifilms

RULE # 1. Keep everything clean!
RULE # 2: Do it the same every time!




Methods: incubation

Al

$159 at Amazon.ca $373 at Amazon.com OR Room temperature
for Aerobic and Y&M

RULE # 1. Keep everything clean!
RULE # 2: Do it the same every time!




Methods: Counting

Image ] & Scoring Chart

RULE # 1. Keep everything clean!
RULE # 2: Do it the same every time!
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Image - crop
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Process — subtract background; Image — adjust threshold
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- Scoring Chart

Total Aerobic Plate Count (3M Petrifilm APC): Comparison Chart
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Y&M — challenging but important
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Methods: Results and Record Keeping

Colony forming units per ml (cfu/ml): count X dilution

keep track of changes in water quality along with crop

!

Chart 21 ~( fe |
& o G H J K L M N AB AC a0 AE AF A5 AH Al fan) Ak AL fal
total total
aerobic yeast &
count mold

1 Sample ID [cfutml) | [cfulmil)

Aerobic [5 TYM[5
2 day) day)

Fecycled

5| irrigation
4 T5-ay 15 173
5 Z5-May-15 e 439
3 g-un-Ts 150000 400
T Z4-Jun-1s 0000 300
& E-JulTs 050000 600
9 20-Jul-15 200000 1400
i) 4-2ug-15 140000 500| Overall averages median Rewcle Pit
1 ITAugTs 430000 avg Aerobic |avg TY&M|Median Aerdavg TY&M
12 -Sep-15 12300 H 260437 661 94850 104 10,000,000
13 | 28Gep® 52400 B4 ETA0ZS 805 1000000 N
14 14-Cict-15 43300 3
15 27-Dat-16 100400 300 100,000
16 9-hoy-15 1095100 a3 E 10,000
17 [ ZMowts [ EH = A i \ A \_.
18 70ec 000 [ T e v
1a 2-Jan- 100 \ N \ / \VAVVL '/\ .
0 #E-dank 2015 N F~/
71 §Feb-T6 May-Sept 10 \ /.\‘ \ + v
72 22-Feb-1& aug Aerobic |avg TY&M| . ¥ v
23 T-Mar-16 549878 593 . -
24 Z1 Mar 16 10000 888133| 725 P& & 49-“’ & ‘@”" &S ‘}v’h ‘g«"b @g‘“ \,,o-”h & @C‘h ?‘.‘b & ‘@”ﬁ csc\b
EEETE 150000 1000 P A A U A A
26 18-Apr-16 13000 1 .
57 [ EMark 41200 ™ April-Sept Dot-Mar T AeaticlSdn]  —e=TIM (5 day)
26 | #5Mayls 34300 75| avg Aerobic |avg TY&M|avg Aerobic avg TT&EM
79 G-Jun-16 7300 1t 257820 408] 273520  1756)
30 S-Jul-16 388300 2330 BOES83 B50 453077 4040
Bl T-JulTG 10500 210
32 z-Aug 32500 i
33 | T-Aug a2l 150
34 23-Aug-16 FE300 5.5
35 | Temep® 52300 17
36 | DepE 50000 &7
37 T-OetT6 19785 300
36 | 2kOofe e Al
33 T-Mow-E ZE00 20
40 5 Dlec- 1527 103
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Results -

Baseline microbial water quality data (2 years)

treatment system performance and general water
management

» 7 greenhouse systems
» 8vegetable production and processing systems

>3000 Petrifilm analyses!!

N

SRG 4% _

Soil Resource Group

SC,q
‘/‘/V



/
- == ———
ypical results: treatment system

performance
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Typical results: treatment system
performance

Recirc Tank and Treated (peroxide) storage tank
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Recirc Tank and Treated (peroxide) storage tank
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Typical results: treatment system

performance

Woodchip bioreactor: removal of total yeast & mold

TY&M (cfu/ml)
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ypical results: changes over s

and management
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Fresh water cisterns
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On-site comparisons- yes you can!

Fresh water cisterns
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Implications for growers: Petrifilms and
DNA Multiscans

10000
g
E 1000 Increased Risk ¢
)
= *
I
= 100
s =
= §
g 1 LowRisk 4~ N
5 Bl | H N
P A A
- 1 A
o
= M s A 10 15 20 25
0.1 Total DNA Multiscan Score

# Ci-recirc M C2- recirc post UV 4 C3- pond- postUV =~ Pond m Collection Pit




-~ RISK Determinatio

* Low counts * High counts

* Consistent results * Inconsistent results

* Treatment system OK * Unusual spikes in data

* Scouting looks OK * Send for DNA multiscan?

 Track changes in levels  Extra scouting for issues?
with water sources changes * Check/maintain treatment equipment?
(e.g. pond vs roof) * (lean tanks, including feed tanks
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Other parameters

Test strips/meters for sanitizer residuals and other
chemicals — keep records along with microbial counts

* peroxide
e chlorine — free & total
e chlorine dioxide

pH

ammonia

nitrate

phosphate @fﬁ:%
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Next Step

Workshops -

 Niagara area: February 24" (Rittenhouse)
e Holland Marsh area - March 8t (Bradford)

Ordering supplies and equipment through FCO

Contact us:
e Ann Huber, SRG;
* Jeanine West, FCO;
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