Methyl Bromide Pre-Plant
Fumigation — Where Have We Been
and Where are We Going?
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A bit of history

* Chloropicrin used to restore strawberry soils
to productivity since early 1950’s.

e Mixtures of chloropicrin and methyl bromide-
synergism. Combination of fungicidal
properties of chloropicrin + herbicidal

properties of methyl bromide developed in
1957-1958.

e QOutstanding control of Verticillium wilt.




Properties of Soil Fumigants

Vapor
Pressure
at 68°F

mm Hg

1420
18
34
21

400



P [Lvethytbromice




IR- 4 Program

Telone/Inline
Chloropicrin alone

Vapam/K-Pam — alone and in combination
with Telone/Inline or chloropicrin

Basamid
Propylene oxide



IR-4 Program

e Methyl iodide (lodomethane)



Methyl lodide Residue Work




Further fumigants

e Sodium azide
* Propargyl bromide



Moving ahead



Non-fumigant alternatives



Alternative fumigants

Steam

ASD

Biological fungicides

Adjustments to traditional plant culture



Theme

e Integration of methods can make up the loss
of yield presented by the use of fumigants
which are less effective than methyl bromide.



Fumigant comparison including mustard seed
meal (MSM) and variation of chill.

* |s mustard seed beneficial to strawberry when
used in combination with alternative
fumigants?

 Does length of supplemental chill benefit
strawberry when used in combination with
alternative fumigants?

e Straight comparison of two novel fumigants
with methyl bromide/chloropicrin.



Fumigant comparison including mustard seed meal
(MSM) and variation of cold conditioning length

UTC (var. Monterey + 3, 7 and 16 days chill)

UTC + MSM (var. Monterey + 3, 7 and 16 days chill)

TRX- 58 (var. Monterey + 3, 7 and 16 days chill)

TRX- 58 + MSM (var. Monterey + 3, 7 and 16 days chill)
TRX- 58 + Pic (var. Monterey + 3, 7 and 16 days chill)

TRX- 58 + Pic + MSM (var. Monterey + 3, 7 and 16 days chill)
Dominus (var. Monterey + 3, 7 and 16 days chill)

Dominus + MSM (var. Monterey + 3, 7 and 16 days chill)
Dominus + Pic (var. Monterey + 3, 7 and 16 days chill)
Dominus + Pic + MSM (var. Monterey + 3, 7 and 16 days chill)
MB + Pic (var. Monterey + 3, 7 and 16 days chill)

MB + Pic + MSM (var. Monterey + 3, 7 and 16 days chill)



Mustard Seed Meal

* 1 ton per acre




Straight comparison of fumigants without MSM
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Straight comparison of fumigants with MSM I

4 Dominus Pic
5 Dominus

& Methyl Bromide

o 2000 10000

Trial 1D: I




MSM - no MSM 2015 CBC I MSM is additive to weaker treatments, note DomPic +

MSM is SIG higher than MB
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Trend to earliness
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Mean Total Yield
Mustard: 7,041
No Must: 6,551

Mean Total Yield

Mustard: 7,073
No Must: 6,956

Dominus

Estimated total #11 crates per acre by fumigant by mustard treatment

Mean Total Yield
.+ i Mustard: 7,431
. No Must: 6,858

Mean Total Yield
H Mustard: 7,027
No Must: 6,200

Dominus + Pic

TRX

Mean Total Yield
Mustard: 7,041
No Must: 7,023

Mean Total Yield
Mustard: 6,527
No Must: 5,632

TRX + Pic

Untreated Control




Mean Total Yield

10/30/2015 - 6,778
11/04/2015 - 6,870
11/13/2015 - 6,691

=== 10/30/2015
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Effect of Chill Length on Yield in Variety
'Monterey' Across 6 Regimes of
Fumigation

13 days chill
2 7 days chill

3 16 days chill

Trial 1D I
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Strawberry Yield through June

Effect of Chill Length on Yield in Variety
'Monterey' Across 6 Regimes of
Fumigation

13 days chill
2 7 days chill

3 16 days chill

Trial 1D I
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November 18, 2014 soil sample

No MSM MSM

* = Averages are significantly different at the 0.05 level (p=0.03)
**= Averages are very significantly different at 0.05 level (p=0.004)



2015-2018 CDPR Study

* Integration of strawberry plant horticulture
to maximize performance of the methyl
bromide alternative fumigants and methods
steam, ASD, chloropicrin and Dominus.
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