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Previous research (2011 to 2017):
Field experiment comparing different fertilization strategies
50% less losses in runoff from fertilized turf vs unfertilized turf

More NOs-N losses in leachate from fertilized plots vs unfertilized plots
= 4% of applied N recoverd in leachate

Possible to optimize N fertilization based on soil type?



PROJECT OBJECTIVES

1. To measure short-term nitrate losses resulting from different fertilization

strategies (N source, N rate, number of applications) in different soil types

2. To measure long-term nitrate losses resulting from the best treatments identified

in Objective 1 in different soil types

3. To validate greenhouse results in a field experiment on a loamy soil




METHODS

Greenhouse trials

Short-term

Long-term

84 treatments X 4 reps for
each soil type

20 best treatments X 4 reps
for each soil type

Trial | : Loam and Sand

Trial 2 : Loam et Clay

Trial 3 : Clay and Sand

Three soil types at the same
time

" Phase |:Short-term (8 weeks) - 2019

l[ Phase 2: Long-term (20 weeks) - 2020]

" Phase 3: Field trial (2021-2022)






TREATMENTS - LOAM

UNIQUE COMBINATION* STABILIZED UREA
N rate App. Source A /Source Rate A Rate B App. N source N rate App.
N source (kg N ha)  frequency B combination (kg N ha™) (kgNha')  frequency (kgNha')  frequency
Polyon 8 100 2 CGM/Pol12 37.5 112.5 4 UMAXX 50 4
Polyon 8 100 4 CGM/Pol12 75 75 4 UMAXX 100 4
Polyon 8 150 4 CGM/Pol12 112.5 37.5 4 UMAXX 150 4
Polyon 8 200 4 Urea/Pol12 375 112.5 4 UFLEXX 50 4
Polyon 12 200 2 Urea/Pol12 75 75 4 UFLEXX 100 4
Polyon 12 200 4 Urea/Pol12 112.5 375 4 UFLEXX 150 4
Duration 45 50 2
Duration 45 100 4
Duration 90 150 4
XCU 100 4




TREATMENTS - CLAY

UNIQUE COMBINATION* STABILIZED UREA
N rate App. Source A /Source Rate A Rate B App. N source N rate App.
N source (kg N ha')  frequency B combination (kg N ha™) (kg N ha™) frequency (kg N ha™) frequency

Urea 25 4 CGM/Pol12 37.5 112.5 4 UMAXX 50 4

Polyon 12 100 4 CGM/Pol12 75 75 4 UMAXX 100 4

Polyon 12 150 4 CGM/Pol12 112.5 37.5 4 UMAXX 150 4

Polyon 12 200 4 CGM/DU90 37.5 112.5 4 UFLEXX 50 4

Duration 45 25 4 CGM/DU90 75 75 4 UFLEXX 100 4

Duration 45 50 4 CGM/DU90 112.5 37.5 4 UFLEXX 150 4
Duration 90 50 2
Duration 90 100 2
Duration 90 150 4
50 4

Gluten




TREATMENTS - SAND

UNIQUE COMBINATION* STABILIZED UREA
N rate App. Source A /Source Rate A Rate B App. N source N rate App.
N source (kg N ha')  frequency B combination (kgNha') (kgNha') frequency (kgNha')  frequency

Urea 25 4 CGM/Pol12 37.5 112.5 4 UMAXX 50 4

Polyon 12 100 4 CGM/Pol12 75 75 4 UMAXX 100 4

Polyon 12 150 4 CGM/Pol12 112.5 37.5 4 UMAXX 150 4

Polyon 12 200 4 CGM/DU%0 37.5 112.5 4 UFLEXX 50 4

Duration 45 25 4 CGM/DU%0 75 75 4 UFLEXX 100 4

Duration 45 50 4 CGM/DU90 112.5 37.5 4 UFLEXX 150 4
Duration 90 50 2
Duration 90 100 2
Duration 90 150 4
Gluten 50 4




-

.vv

end of each run



PRELIMINARY
RESULTS




E3 Stabilized urea

E3 Combination
E3 Unique

E3 Control

lad

idig

Eg

=

&ééﬁé@&&é

Loam
SEL

L ¥ 001 NOX

L ¥ GL Zluokjod G/ eain

¥ G'ZLL ZLuoklod g€ eain
¥ G'LE ZIuokiod G'ZLL eain
¥ 0S5 XXVYWN

¥ 0GL XXYWN

L ¥ 001 XXVYWN

¥ 0G5 XX314N

LY 0SL XX314N

LY 001 XX314N

L ¥ 002 8uoAjod

L ¥ 0GL guoAjod

| ¥ 001 8uOAjod

| 27001 8uOAjod

| ¥ 002 Zluohjod

| 27002 ZLuohjod

| ¥ G ZLuoklod gL usinio

| ¥ GZLL Zluoklod G LE uaino
| ¥ G L€ ZLuokiod GZLL uaino
L ¥ 0S1~ 0suoneing

| 205 Gpuoneing

L ¥ 001 Gpuoneing

L ¥ 0 10)u0)

[(e] <t (o]
(7/Bw)sasso| Buiyoes| N-EON uespy

A



E3 Stabilized urea

E3 Combination
E3 Unique

E3 Control

Loam-Weeks 01-05

—TH
. — TN

¥ 00L NOX

| ¥ GL zLuoklod G eain

¥ G'ZLL gluohlod g Le eain
| ¥ G L& zLuokod G'zLL eain
L ¥ 05 XXVIANN

L ¥ 051~ XXYN

L ¥ 001~ XXVYWN

L ¥~ 05 XX314N

L¥ 051 XX374N

L ¥~ 001 XX374N

| ¥ 002 8uoAjod

| ¥ 051 8uoAjod

| ¥ 001 guoAlod

| 27001 guoAjod

| ¥ 002" ZLuohjod

| 27002 ZLuohjod

| ¥ G2 ZLuoklod G/ uainio

| ¥ G'2LL gLuokiod g LE uan9
| ¥ G'LE 2Luoklod GZLL uainio
| ¥ 051 0suoneing

| 270§ Gyuoneing

| ¥ 001~ Gpuoneing

¥ 0 lo5uod

[(e]

<t
(/Buw)sesso| Buiyoes| N-€ON

(9] o

uesy



Clay

(1]
c 2
e =
b~ O
3,
Ecaym
Q0 8E
(ONON () )
THIHIHE
o0 oaTHE.,
o ° Mo_n_”_”_.‘
SRy ¥
e o.m.T—HT

o . .wTE
) e 0o 0 0 O— 1
S

S

ab
_I'_
L

+

« * abc
abcat;cabc . abe
E=l=r

aI5c s

a;c
i

abc °
abéabc 5:‘

ab

¥ GC ealn

7 06 XXVIN

7 0GL XXVIN

7 001 XXVIN

7 0S8 XX314Nn
RACTYEREN

7 001 XX314N

¥ 00C ¢luohiod

¥ 051 ¢luokiod

¥ 001 ¢luokiod

¥ 6L ziuokjod G/ usinio
¥ G 0puoieIng G/ usinio
RAEUT

¥ §'2hL ziuokiod GLg uani
¥ G'ZLL 0BuOReING G'LE UBINI9
¥ 'L Zhuokiod GzhL uan9
v /€ 0BuOlRINg G'ZL) usin
|2 05 0guoneIng

¥ 051 0BuoNeIng

|2 001 0guoneIng

¥ 0G Gpuoneing

¥ GZ Gpuoljeing

7 0 [03u0)

0 o 0

abc
0.0- é —Ef' %

N~ Ty) o
(7/Bw)sasso| Buiyoes) N-£ON Uesp\



EJ Stabilized urea

EJd Combination
E3 Unique

E3 Control

Clay-Weeks 11-15

Q&%Q@@

il

iech

H

qoiny|

¥ 6T eain

¥ 08 XXVYWN

¥ 051 XXVYAN

¥ 001 XXVYWN

7 05 XX314N

P 051 XX314n

¥ 001 XX314N

¥ 002 ¢luojod

¥ 05} ¢luohlod

¥ 00} ¢luoAjod

¥ GL zluokjod G/ usinio

¥ G/ 0BuoneIng G/ uainio

¥ 0S uaini9

¥ G'TLL zluokiod G'Lg usni9
¥ G'ZLL 0BuoneINg G'LE usinio
¥ G'LE ZLUoklod G'ZLL usino
| G'/€ OpuoleINg G'ZLL udn9
|2 05 0guoneinq

¥ 051 0Buoneinq

12 00} OBuoneinqg

¥ 05 Gpuoleing

¥ GZ Gpuoeing

¥ 0 [0)u0)

1.5

Q 0

Lo o
(7/bw)sasso| Buiyoes] N-EON Ues

0.0



E3 Stabilized urea

E3 Combination
E3 Unique
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STABILIZED N
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VISUAL QUALITY
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CONCLUSIONS

= We were able to optimize turf fertilization in three soil types

= Average losses from all treatments were < | mg L and not different from unfertilized
control

= Frequency of high levels!?

= |t is possible to grow high quality turf without affecting water quality



NEXT STEPS

Field trial
4 best treatments from loam

Plots built for cluster | & 2
projects

Re-sodded in 2020
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