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1. Improving tomato fertility program with
nutrient and biostimulant materials

2. Microbial, biostimulant, and additive
materials for improving strawberry growth,
health, yield, and quality

3. Organic solutions for the western grapeleaf
skeletonizer in grape

4. Entomopathogenic fungi against charcoal rot
caused by Macrophomina phaseolina in
strawberry
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2017 Tomato fertility study
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Treatment Per acre Application Frequency
Grower standard (11-52-0 Monoammonium 250 Ib Side dress ~3 wk e'lfter
phosphate) planting
Start as soon as the
. . . drip is set up and
AgSil 21 8.75 fl 0z/100 gal | Drip for 30 min continue every 3
weeks
Apply to the
roots of 1 or 2 days before
ml/gal until | transplants until | transplanting
Yeti Bloom 1 root zone is | thoroughly wet
wet
Drip for 30 min Every week
Nutrient Technologies Program
Tech-Flo Omega 2 qt/300 gal
Transplant water N/A
Tech-Flo All Season Blend#1 ! at/300 gal
Drip for 30 mi First bl
Tech-Flo Cal-Bor+Mo 2 qt/300 gal rip tor 38 min Irst bloom
Tech-Flo Omega 2 qt/300 gal . ‘ 5.3 weeks after
Drip for 30 min first bloom
Tech-Flo Sigma 2 qt/300 gal
Start at early color
. . . break and repeat
Tech-Spray Hi-K 2 qt/300 gal | Drip for 30 min every 10-12 days
until harvest

http://ucanr.edu/blogs/blogcore/postdetail.cfm?postnum=26054
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2017 Tomato fertility study

Treatment Per acre Application Frequency
Innovak Program
Spray over the
ATP Transfer UP 2 ml/liter plants to the point Just before transplanting
of runoff
Start 2 weeks after transplanting
. and apply every 2 weeks 1 or 2
28 fl 02/50 gal Foliar spray more times. If plants are stressed,
apply at weekly intervals.
Start 2 weeks after transplanting
. . . apply one more during vegetative
Nutrisorb-L 40 fl oz Drip for 30 min stage at 2 week interval. Third
application at first bloom. And 2-
3 more during fruiting at 2 week
interval.
Biofit N 2 lb Drip for 30 min |15t as soon as drip is set up; 2nd 3
weeks after 1st; 3rd at first bloom
2 applications during first fruit
Packhard 50 fl 0z/50 gal Foliar spray development. Additional
applications every two weeks
during the harvest period
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2017 Tomato fertility study
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2017 Tomato fertility study

Cumulative tomato yield/plot (grams)

"1 Fundd | 00 | 29 | 1066 | 4321 | 5783 | 6540 | 6340 | 17259 | sotens
AgSiIZl 103.2 326.6 451.3 755.2 1035.3 1368.7 4595.0 [ 84961.5

150.8 282.4 410.5 912.9 1282.6 1653.4 1841.6 | 4313.7 | 86851.9

Cumulative tomato yield/plot (pounds)

Treatments 10/11/2017(10/18/2017|10/25/2017|11/2/2017(11/10/2017|11/15/2017|11/22/2017 12/5/2017
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2017 Tomato fertility study

Seasonal total yield
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2017 Tomato fertility study
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Percent increase/decrease

35

30

25

20

15

10

6]

-10

AgSil 21

Seasonal total yield compared to control

Yeti Bloom

Nutrient Technologies

Innovak



2017 Tomato fertility study

Conclusions

e Treatment effects were not statistically
significant, but some have a potential to
improve tomato yields
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Bioactives in Strawberry-Manzanita 2017-2018

Transplant dip

Treatments Product In-season application Per acre rate
(per acre rate)
Untreated No Healthy Soil or other fertility treatments
Grower Standard \SA\/N(;tCh 62.5 5 0z/100 gal Healthy Soil and other fertility treatments
Nutrisorb-L Start 2 wk after planting and every 3 wk 28 fl 02
thereafter through drip
Innovak Global
Packhard At first fruit set (early January) and every 2 wk
. 28 fl oz
therafter-foliar
10% or 128 fl At 1st drip after planting 7.5 gal
TerraVesco Vermi-extract |oz/10 gal for 3 December 7.5 gal
hours
January 7.5 gal
Germinal Plus (1%
Booster Late November and late December 0.5 gal
Fertum Silicium PK Late December and once a month starting from 0.5 eal
mid February (ended on 2 July, 2018) 28
Foliar Mid January and late January 0.5 gal

https://ucanr.edu/blogs/blogcore/postdetail.cfm?postnum=27891
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Bioactives in strawberry-Manzanita
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Transplant dip

Treatments Product In-season application Per acre rate
(per acre rate)
. Early December, early January, early February, early
Ecosil March, early April, and early May 800 mi
Shemin Garden [ComCat One week after EcoSil in December, January, 20 gr
February, March, April and May (ComCat and
6 EcoFlora EcoFlora can be applied together) 12 0z 0or 340.2 gr
EcoSil Early May and early June as foliar 200 ml
Shemin Garden |[ComCat May and June as foliar (ComCat and EcoFlora can be|10 8
EcoFlora applied together) 12 oz or 340.2 gr
7 GrowCentia Yeti-Low Each week for 90 min 0.6 mi/gal of
water
. . . 1 ml/gal of
8 GrowCentia Yeti-High Each week for 90 min
water
First drip after planting, in early January (first blom)
9 NanoChem EX10 and mid February (4-6 wk after 1st bloom), and 1qrt(32floz)
again in May
10 BIOWiSH Mojl 1gr/Lor3.785 |Start 2 wk after plantlng and every 4-5 wk there 100 gr or 3.53
gr/gal after through drip oz/ac
11 BIOWiSH Mojl 1gr/Lor3.785 |Start2 wk aft?r planting and every 4-5 wk 100 gr or 3.53
gr/gal thereafter-foliar oz/ac
Start 2 wk after planting with drip and alternate with
12 BiOWIiSH Mojl 151"} or3.785 foliar every 2 wk. (That means drip and foliar <1)S/0a§r or3.53
Er/8 alternated every 2 weeks)
Moj1 1gr/Lor3.785
- gr/gal
13 BiOWISH — -
BiOWIiSH Crop Start 2 wk after planting and every 4-5 wk thereafter{100 gr or 3.53
16-40-0 through drip oz/ac




Bioactives in strawberry-Manzanita
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Bioactives in strawberry-Manzanita

11 December, 2017
7 and 30 January, 2018
uc 8 February, 2018
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Bioactives in strawberry-Manzanita

Canopy size on 2/8/2018
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Bioactives in strawberry-Manzanita
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Bioactives in strawberry-Manzanita




Bioactives in strawberry-Manzanita

Dead plants/treatment (bed)
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Bioactives in strawberry-Manzanita

Average fruit disease

m3DAH m5DAH
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12 March; 3 and 13 April, and 17 May, 2018
0O=no fungal growth, 1=1-25%, 2=26-50%, 3=51-75%, and 4=76-100% fungal growth



Bioactives in strawberry-Manzanita

Sugar content on 5/17/2018
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Bioactives in strawberry-Manzanita

Fruit firmness on 6/26/2018
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Bioactives in strawberry-Manzanita

Seasonal total number of marketable berries
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Bioactives in strawberry-Manzanita

Average weight of a marketable berry
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Bioactives in strawberry-Manzanita

Seasonal total marketable berries
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Bioactives in strawberry-Manzanita

% change compared to untreated control

Marketable yield

gg P >0.05



Bioactives in strawberry-Manzanita

% change compared to grower standard
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Bioactives in strawberry-Manzanita

Seasonal total marketable berries
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Bioactives in strawberry-Manzanita

% change compared to grower standard (without UTC)
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Bioactives in strawberry- Manzanita

Marketable berry yields at different time intervals
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Bioactives in strawberry- Manzanita
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Conclusions

e Some products improved marketable yield
and also appeared to improve crop health or
reduce plant mortality

 Should continue research to further explore

the potential of biologicals and other
materials



Western grapeleaf skeletonizer control
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Harrisina metallica (Lepidptera: Zygaenidae)
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Western grapeleaf skeletonizer control
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Western grapeleaf skeletonizer control

WGLS infestationS@and damage




Western grapeleaf skeletonizer control

Actve ngredient | Rate |

1. Untreated control

2. Entrust Spinosad 5 fl oz in 100 gal

3. ARSEF 8318 (California isolate 5fBbl)  Beauveria bassiana 1.0E+8 viable conidia/mi
4. ARSEF 8315 (California isolate GmMal) Metarhizium anisoplice 1.0E+8 viable conidia/mi
5. Agree WG Bacillus thuringiensis subsp. aizawai 1 1b in 100 gal

B. Deliver B. thuringiensis subsp. kurstaki 11bin 100 gal

7. Neemix 4.5 Azadirachtin 10 fl oz in 100 gal

Untreated control Entrust B. bassiang M. anisoplice Agree Meamix
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Western grapeleaf skeletonizer control

Percent cumulative daily mortality
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Western grapeleaf skeletonizer control

Percent total mortality-Actual
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Western grapeleaf skeletonizer control

Conclusions
 Entrust and M. anisopliae caused the highest
total mortality and Deliver had the lowest
e C(California isolates of entomopathogenic fungi

have good biopesticide potentia

https://ucanr.edu/blogs/blogcore/postdetail.cfm?postnum=29081
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Macrophomina phaseolina vs. EPF

1 Untreated control
2 Soil inoculated with Macrophomina phaseolina (5 gr with 2,500 CFU/gr)
3 Soil inoculated with Beauveria bassiana 1 week prior to Macrophomina
phaseolina inoculation
4 Soil inoculated with Metarhizium anisopliae s.l. 1 week prior to Macrophomina
phaseolina inoculation
5 Soil inoculated with Beauveria bassiana at the time of Macrophomina phaseolina
inoculation
6 Soil inoculated with Metarhizium anisopliae s.l. at the time of Macrophomina
phaseolina inoculation
7 Soil inoculated with Beauveria bassiana 1 week after Macrophomina phaseolina
inoculation
8 Soil inoculated with Metarhizium anisopliae s.l. 1 week after Macrophomina
phaseolina inoculation
* Entomopathogenic fungi applied at 1X10° viable conidia/pot
 Weekly observations were taken starting from 1 week after the final application
* Plant health was rate on a scale of 0 to 5 where O=dead, 5=very healthy, and the
rest in between.
E Experiment was repeated one more time




phaseolina vs. EPF




Macrophomina phaseolina vs. EPF




Macrophomina phaseolina vs. EPF

Plant health starting from 1 week after M. phaseolina inoculation

miwk m2wk mE3wk ®E4wk 5wk me6ewk m7wk

P=0.117 0.002 0.182 0.030 0.130 0.038 0.018
5.0

a
a a a a
a I a ab  a
4.5 bc . bc bc 28
a I ab ab
4.0
ab ab {abc abc
3.5 bc
b
3.0 be be 2
c
2.5
C
2.0 c
1.5
1.0
0.5
0.0

Untreated control M. phaseolina Bb 1wk before Mp  Ma 1wk before Mp Bb with Mp Ma with Mp Bb 1wk after Mp Ma 1wk after Mp

Plant health rating
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Macrophomina phaseolina vs. EPF

Plant health rating from 1 week after M. phaseolina inoculation combined for each beneficial fungus

H Untreated control B M. phaseolina | B. bassiana M. anisopliae s.1.

a
*q d
" ab .
: 7
I 1 ab
b
b
i'
1 wk 2 wk 3 wk 4 wk 5 wk 6 wk 7 wk

P=0.084 0.082 0.049 0.058 0.069 0.039 0.010

Plant health rating
e r B N N W w A~ B U0
nw o uw o w o w o wu o

o
(<)

*Bars with no or same letter within each week are not significantly different (LSD test)
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Macrophomina phaseolina vs. EPF

Conclusions

 Results are inconclusive, but there appears to
be some protection from entomopathogenic
fungi against M. phaseolina and additional
studies are necessary to further validate this

effect

https://ucanr.edu/blogs/blogcore/postdetail.cfm?postnum=28274
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Biostimulant effect?

Yield from 4/11-5/17/2018

B Marketable B Unmarketable

Yield/plot (grams)
W
o
=
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Overall conclusions

* Biologicals work, but we need to understand
how they work and know how to use them

 Ensure the continued growth of biologicals with
efficacious, high quality products developed
with sound research and promoted with solid
data
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Thank you!
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Download free |Pilinfo app for iOS and Android devices

eJournals:

Meeting presentations:
Meeting handouts:
Strawberry manuals:

Spider mite management:

Twitter:
Facebook:
YouTube

http://ucanr.edu/strawberries-vegetables

http://ucanr.edu/pestnews

http://ucanr.edu/meetingpresentations

http://ucanr.edu/meetinghandouts

http://ucanr.edu/strawberrymanual

http://ucanr.edu/spidermiteguide

@calstrawberries and @calveggies
@strawberriesvegetables
http://ucanr.edu/SDYouTube
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