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Objectives

* What is the relationship between bulb rot and nitrogen?

* What can | learn about the effects of nitrogen fertility on onion variety?

* Examples: Are there differences in nitrogen use between a shorter and a longer days to
maturity variety? Between a vigorous and less vigorous variety?

* Experiment with different artificial bacterial inoculation techniques.

* Take a closer look at root health.

What Made this Project So Fat?

* 2 Locations:
* Elba
* Oswego Co.

* 7 varieties
+5in Oswego

* 3 Nitrogen rates
* 37 Ib/A
* 100 Ib/A
* 150 Ib/A

* 4 replications
= 84 (Elba) to 144 (Oswego) plots/trial
=~1 acre of trial area (all by hand)

* Soil NO3-N — 3-4 times
* Soil NH4-N — 3-4 times
* Tissue analysis — bulbing, harvest
* Plant characteristics — 1x
* Measure neck diameter

* Root health assessment
* Pink root
* Fresh weight

* Artificial bacterial inoculations
* Toothpick prick — 2 pathogens 1x
* Backpack sprayer — 1x

* Yield, grade, rot assessment
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Two Very Different Locations

* Awesome * Extremely tough growing conditions
* Low weed pressure * Extreme weed pressure
* No thrips pressure * Extreme thrips pressure
* Minor disease * [YSV

*pH-54 *pH-5.9

* OM —-58.6% * OM-54.4%

Two Very Different Locations

Aug 2, 2018 July 28, 2018
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Two Very Different Locations

Sep 28, 2018 " Sep 20,2018

Methods — Fertilizer Application

Fertilizer treatments blended and applied by hand. Grower incorporate mechanically.
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Methods - Planting

Grower plant trial with commercial seeder

Grower make beds, plant barley, mark rows and drop drench.
Trial planted with push seeder.

Differences Among Varieties
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Trailblazer (95 days)

* Least vigorous
* Most blue-green
* Most thrips

N

* Healthy roots
* Light green
* Good-moderate vigor




Root Assessment (Aug 9) — Torrey, Elba
% pink root, fresh root weight (g/10 plants)

r \

Pocono (110)
PR: 28% ¢
552gB

Saddleback (100)
PR: 21% d
535gB

Generally, longer day
varieties have less pink
root and more root mass.

Catskill (105)
PR:34.1% b
5.12gB

Montclair (112) Braddock (107)
PR:29%c PR: 29% c
6.35 2 AB >.81gAB —
Trailblazer (95)
PR: 64% a
1.94¢gC

Generally, shorter day
varieties have more pink
root and less root mass.

Red Wing (118)
PR:34.1% b
738 g A

\-

Pocono (110)
PR: 28% ¢

Saddleback (100)

PR: 21%d
5.35gB /
Short days
with LESS .
pink root Catskill (105)
= tolerant PR:34.1%b
5.12gB

Braddock (107)
PR: 29% ¢ _
5.81 g AB A

Trailblazer (95)

PR: 64% a
1.94gC

Long day/
Big roots

Red Wing (118) with pink root

PR:34.1%b = i
= susceptible
\ 7.38 g A / P
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Catskill (105 days)

* weaker roots
* Moderate-less vigor

Most floppy leaves
* Vigorous

* Healthy roots
Greener leaves




Pocono (

110 days)

>

4

¢ Greener leaves
* Vigorous
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Red Wing (118 days)

* Vigorous
* Fewest thrips
* Floppy leaves
* Pink root

Relationship Between Variety, Nitrogen &
Bulb Rot

NONE!

No crop response in yield among 37 Ib N, 100 Ilb Nand 150 |lb N

I’ll explain later...
All varieties pooled across nitrogen treatments
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% Rot at Harvest — Torrey, Elba

Onion Variety Trial- Torrey, Elba, NY 2018:
% bulb rot
Variety pooled across Nitrogen
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% Rot at Harvest — Disalvo, Oswego

Onion Variety Nitrogen Rot Project - Dislavo, Oswego, 2018:
% bulb rot (November)
Variety pooled across nitrogen
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% Rot at Harvest — Disalvo, Oswego

Onion Variety Nitrogen Rot Project - Dislavo, Oswego, 2018:
% bulb rot (November)
Variety pooled across nitrogen
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% Rot at Harvest vs. Neck Diameter

Onion Variety Nitrogen Rot Project - Dislavo, Oswego, 2018:
% bulb rot (November)
Variety pooled across nitrogen

Onion Variety Trial- Torrey, Elba, NY 2018:
% bulb rot
Variety pooled across Nitrogen

% Bulb Rot”
- Oswego *

10

same as est variety

same as worst varety

Bulb rot appears to be
much related to neck
diameter

20

w

Same as best variety

' Same as worst variety

c
139

Trailblazer (95)

18

be

€5 17.4

% Bulb Rot
- Elba

Braddock (107) Saddieback (100)  Catskill (105)  Pocono (110)  Montclair (112) Red Wing (118)

Neck diameter (mm):
Oswego - 95% lodging (Sep 7)

bc b

12.9

C
11.9 12.3

d

10.2 10.3

Trailblazer Saddleback Braddock Catskill (105) Pocono Montclair

(95)

(100) (107) (110) (112)

a
15.3
Neck Diameter
(mm)
95% lodging
(Sep 7)
- Oswego
Red Wing
(118)
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Backpack sprayer artificial inoculation

% Bulb Rot — Natural vs. Artificial

Onion Variety Nitrogen Rot Project - Torrey, Elba, NY, 2018
% Bacterial Bulb Rot - Natural vs Inoculated plots

Backpack inoculation:

v Least Tankmix of:
+18% thrips - Pantoea agglomerans
0, . o
o +25% 07 rsame ) - Pantoea ananatis
28.4 .
v . 27% 16% a zgs High volume
ost +40% +27% + 2450 260 Aug 18 - start lodge
» —thrlps 26 27 %, After rain in morning
+32%
20 18.4
16 s 17 4
15 13 9
10
5
0 =
(Trailblazer (95) Braddock (107) Saddleback (100)  Catskill (105) Pocono (110)  Montclair (112) | Red Wlng (118) " -
Trailblazer Red Wlng
M Natural M Inoculated
% Bulb Rot—N | vs. Artificial
o bu ot atural vs. ArtiTicia
Onion Variety Nitrogen Rot Project - Torrey, Elba, NY, 2018 N N
% Bacterial Bulb Rot - Natural vs Inoculated plots Backpack inoculation:
35 Floppy Tankmix of:
flo +18% leaves - Pantoea agglomerans
0 . .
i +25% 207 ~same - Pantoea ananatis
30 leaves 28.4 High volume
( o7\ o o 2
+40% *+27% * :%465%’ 0 Aug 18 — start lodge
25 23.6 237 A X
abe 3%, After rain in morning
+32% 211
20
18.4 1128 17 .
c
15 13.9
10
5
0 P st :
Trailblazer (95) |Braddock (107) JSaddleback (100) Catskill (105) Pocono (110)  Montclair (112) | Red Wlng (118) ) . ) .
Braddock Red Wing

B Natural M Inoculated
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Toothpick “prick” artificial inoculation
% Infected Leaves — Pantoea agglomerans vs. P. ananatis

Onion Variety Nitrogen Rot Project - Torrey, ELba:
Artificial "prick" inoculation - P. agglomerans vs. P. ananatis
% Infected Leaves

Braddock Saddleback  Catskill (105) Pocono (110) Red Wing .
(107) (100) (118) .

100

20
80
70
60
50
40
30
20
10

0

Trailblazer (95)

Montclair
(112)

No difference between species.
Very high level of infection.

B Pantoea agglomerans M Pantoea annanatis

Natural vs. “Prick Inoculation: % Rot at Harvest

Prick Inoculation

Onion Variety Nitrogen Rot Project - Torrey, ELba:
Toothpick "prick" inoculation (P. agglomerans + P. ananatis)

Natural

Onion Variety Trial- Torrey, Elba, NY 2018:

% bulb rot
% Bulb Rot at harvest e,
60 60 - a
Bulb rot resulted in less than half of the plants |
50 a 50 | with infeeteehleaves b b 4"’4"
b ab bc abc 3a8 9 4%7
40 e ) 40 35.9 37.2 i
be bc a
30 c 26.0 26.8 30 N
— i1 22.7 229
20 16.8 17.4 20
13.9
10 I 10
0 | B | u 0
Trailbl addock Saddleback Catskill Pocono  Montclair Red Wing Trailblazer Hed Wirjg Saddleback Pocono Catskill ~ Montclair  Braddogdk
(95) (207) ) (100) (105) (110) (112) (118)) (95) |(118)) (100) (110) (105) (112) | (107)]
Red Wing Braddock
LESS rot MORE rot

Braddock and Red Wing responded differently to prick inoculation compared to natural infection.
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Marketable Yield (cwt/A)

Elba Oswego

Onion Variety Nitrogen Rot Project - Torrey, Elba, Oswego:
Marketable Yield {cwt/A) - pooled across nitrogen treatments

Onion Variety Nitrogen Rot Project - DiSalvo, Oswego:

Marketable Yield (cwt.A) - pooled across nitrogen treatments
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Onion Variety Nitrogen Rot Project - DiSalvo, Oswego:
Marketable Yield (cwt.A) - pocled across nitrogen treatments
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Red Mountain (??) Red Nugget (107)
P& .

Ridgeline (107) Stanley (105)
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Seasonal Availability of NO3-N & NH4-N (Ib/A)

pooled across varieties - Oswego

80 DAP 8-10 leaf, 1-2" bulb

Pre-Plant (May 14) 31 DAP 3-leaf (Jun 14) (Aug 2)

600 600 600

500 500 500

400 400 400
300 381 300

zzz 200 | 305 4 200 | 288 288 283
100 100

00T s 15 s o | 12 o | a9 E £3

0 — - Low N (137 Medium N High N (150 Low N (137 Medium N High N

LowN Medium N High N

136 DAP harvest (Sep 28)
600

500
400
300
200
100 90 e o

o | mm e [i68

Low N (137 Medium N High N (150

oy Ve b) (100 1b) Ib) Ib) (1001b) (150 Ib) Ib) (100 Ib) b)
mNO3-N NH4-N NO3-N NH4-N HNO3-N NH4-N
ENO3-N
Over growing season: Left at harvest (total N):

NH4-N drew down (used by crop),
NO3-N initially increased (after released from fertilizer), drew down by crop, No No
change in NO3-N change from bulbing to harvest (soil has a strong baseline level?)

Ib/A
Medium - 173 Ib/A
High — 199 Ib/A

Seasonal Availability of NO3-N (Ib/A)
pooled across varieties - Elba

Onion Variety Nitroge

Available N

200

180

160

140

120

100

Over growing season:

General increase in NO3-N
— suggests not been drawn
down enough by crop.
Small crop does not need
that much nitrogen.
Weeds also did not take up
all of that nitrogen (they
could have whatever they
wanted!)

here does all tha
nitrogen go? |

124
107.6
75.4 74
63.9
60 54.5 55.9 56.4
a0 26.528.5
20 11.211.211.2 I
. CT

Pre-Plant (May 7) 10 DAP (May 17) 44 DAP Jun 20 (4- 82 DAP 8-10 leaf 1" 135 DAP harvest
leaf) bulb (Jul 28) (Sep 20)

Low (37 Ib/A)  ® Medium (100 Ib)  m High (150 Ib)

Left at harvest (NO3-N):
Ib/A

Medium - 129 Ib/A

High — 188 Ib/A
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Not even these weeds used up the nitrogen

Summary
4 .
( . . ) Least Vigorous: Most Vigorous:
Most Thrips: Least Thrips: - -
n » Trailblazer Red Wing
Trailblazer Red Wing
\ J i
P _ _ N Montclair
Most Pink Root: Least Pink Root: q
- Smallest Neck: Largest Neck:
Trailblazer Saddleback - -
. L Trailblazer Red Wing )
9 Red Wing )
(" Most Bulb Rot: Least Bulb Rot: )
* Lack of crop response to 37, 100 and Red Wing Trailblazer
150 Ib/A of applied nitrogen was very Montclair Saddleback
interesting/surprising. \_ J
* Amount of nitrogen left in soil at /" Lowest Yield: Highest Yield: N
harvest suggests that there are Red Wing Montclair
nitrogen credits in muck soil that are Trailblazer
not being accounted for. _ Pocono Saddleback*

*Elba only
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