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In the Next 25-30 Minutes...

You will hear

1) abrief introduction of CA Central Valley’s vegetable
production (10 minutes), and

2) ageneral overview of the opportunities and
challenges of using crop biostimulants regarding
vegetable production in this area (20 minutes).
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California Agriculture

The Golden State has/ranks/produces/supplies...
39.54 million population = 12% U.S. population.

5th largest economy globally if were a country.

Nation’s leading agriculture > 50 years.

> 350 ag commodities, generating > $ 47 billion.

> 1/3 country’s vegetables and 2/3 fruit and nuts are grown in CA.

University of California
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Ultra-Productive Central Valley

., ® 22,500 square miles: 50 miles wide x 450 miles
7 length (Redding to Bakersfield)

® > 230 crops are grown, annual value = $17 billion.
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Total ag value: $43.5 billion (data for 2013)
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Ultra-Productive Central Valley

- ® Nation’s largest patch of Class 1 soil

® 25-degree swing day to night temperature

ey ® 300 days sunshine per year

{ - s‘mmento

Cool-season to warm-season vegetables:
broccoli, pepper, watermelon, melon, processing
tomato, onion, carrot, etc.

Processing tomato: 95% are produced from
California compared to 5% from all other states.
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The other side of the “prosperity”
coin is “challenges”.

Water availability and quality are the
biggest challenges.

University of California
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They Grow the Nation’s Food,
but They Can’t Drink the
Water

300 public water systems with unsafe
drinking water

>1 million suffered each year

Small towns and unincorporated
communities in Central and Salinas valley

Arsenic and fertilizer residues

University of California
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Average annual applied water use Statewide applied water use,

(1998-2010) millions of acre-feet (MAF)
Wet year (2006)
104 MAF
B Environment

8% B Agriculture
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Agriculture accounts for about
oyyerr200n 10%=80% of total water applied

&1 MAF

| 3% in central valley.
Cc,ﬁil ~— aglgt:_”_ 50%
| ;Emm 36% Almost all crops in central
) {0 valley need to be irrigated.

Source: California Department of Water Resources (2013)
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Total Daily Water Use by State in 2010 (Source: USGS)
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Rain-fed crops in other states need irrigation in California.
Where is rainfall?

I University of California
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Average Rainfall by Month: Modesto, CA

(1888-2017, source: MID)

January
February
March
April

May

June

July
August
September
October
November
December

2.38"
2.05"
1.91"
0.97"
0.48"
0.10"
0.02"
0.03"
0.20"
0.63"
1.33"
2.10"

Typical Mediterranean
climate lies most of rainfall
during winter. Summer
months are hot and dry.

University of California
Agriculture and Natural Resources



-
-

MADERA § ~

i Lk-\._ 12 b i
vy i -,’\ oo o

.................

6” 1N

MONTEREY ‘~

KN s

S
Wt Ay 2 \ |

o S RN SRR

Monthly Average Reference Evapotranspiration by ETo Zone (inches/month)

phe : : : Ap : Aug ep @ 0 De 0
1 093 | 140 | 248 | 330 | 403 | 450 | 465 | 403 | 3.30 | 248 | 120 | 062 | 329
2 124 | 168 | 310 | 390 | 465 | 510 | 496 | 465 | 390 | 279 | 180 | 124 | 39.0
3 186 | 224 | 372 | 480 | 527 | 570 | 558 | 527 | 420 | 341 | 240 | 1.86 | 463
4 186 | 224 | 341 | 450 | 527 | 570 | 589 | 558 | 450 | 341 | 240 | 1.86 | 466
5 093 | 168 | 279 | 420 | 558 | 6.30 | 651 | 589 | 450 | 310 | 150 | 093 | 439
6 186 | 224 | 341 | 480 | 558 | 6.30 | 651 | 620 | 480 | 3.72 | 240 | 1.86 | 497
7 062 | 140 | 248 | 390 | 527 | 630 | 744 | 651 | 480 | 279 | 120 | 062 | 433
8 124 | 168 | 341 | 480 | 620 | 690 | 744 | 651 | 510 | 341 | 180 | 093 | 494
9 217 | 280 | 403 | 510 | 589 | 660 | 744 | 682 | 570 | 403 | 270 | 1.86 | 351
10 | 093 | 168 | 310 | 450 | 589 | 7.20 | 806 | 713 | 510 | 310 | 150 | 0.93 | 491
1" 155 | 224 | 310 | 450 | 589 | 7.20 | 806 | 744 | 570 | 372 | 210 | 155 | 531
12 124 | 196 | 341 | 510 682 | 780 | 806 | 713 | 540 | 3.72 | 180 | 0.93 | 534
13 | 124 | 196 | 310 | 480 | 651 | 780 | 899 | 7.75 | 570 | 372 | 180 | 093 | %43
14 | 155 | 224 | 372 | 510 | 682 | 7.80 | 868 | 7.79 | 570 | 403 | 210 | 155 | 57.0
15 | 124 | 224 | 372 | 570 | 744 | 810 | 868 | 7.75 | 570 | 403 | 210 | 124 | 579
16 | 155 | 252 | 403 | 570 | 7.75 | 870 | 930 | 837 | 630 | 434 | 240 | 185 | 625
17 | 186 | 280 | 465 | 6.00 | 806 | 9.00 | 992 | 868 | 6.60 | 434 | 270 | 186 | 66.5
18 | 248 | 336 | 527 | 6.90 | 868 | 960 | 961 | 868 | 690 | 496 | 3.00 | 217 | 716

Source: State of California Department of Water Resources
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Major growing seasons with no or very little
rainfall plus the high monthly ET in summer
limit the reliance of central valley agricultural
production on precipitation.

University of California
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In the Next 25-30 Minutes...

You will hear

1) a brief introduction of CA Central Valley’s vegetable
production (10 minutes), and

2) ageneral overview of the opportunities and
challenges of using crop biostimulants regarding
vegetable production in this area (20 minutes).

University of California
Agriculture and Natural Resources



Biostimulant is different from
biopesticide or other biocontrol agents.

Biostimulant has its own recipe in
terms of abbreviations, acronyms,
definition, etc.

University of California
Agriculture and Natural Resources
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Biostimulants Other
biostimulants are

Other broad in types
Biostimulants and numbers.

Microbial

Biostimulants

How Biostimulants Work
* regulate plant growth
* enhance tolerance to
abiotic stress (e.g., drought)
 improve nutrient acquisition (N, P, Fe;

. biofertilizers)
Bacteria . : : .
and Funai Unlver5|ty of California
J Agriculture and Natural Resources

Fungi




First Statutory Language Regarding Plant
Biostimulant in the U.S. (2018 Farm Bill)

“a substance or micro-organism that, when applied
to seeds, plants, or the rhizosphere, stimulates
natural processes to enhance or benefit nutrient
uptake, nutrient efficiency, tolerance to abiotic
stress, or crop quality and yield”.

Source: Biological Products Industry Alliance University of California
Agriculture and Natural Resources



Biostimulants for this big Ag region: products have
to match growers’ needs and production practices.

Work in Five Main Ways:

1. Increase nutrient availability

2. Plant hormones (produce, trigger)
3. Limit plant stress

4. Extend root systems

5. Suppress pathogens, induce resistance (indirect)

University of California
Agriculture and Natural Resources




Example: small grower vs. big grower

Root dipping/tray soaking is hard for big growers. Large-scale growers in
central valley contract with nurseries to produce transplants.

I University of California

Agriculture and Natural Resources



Example: Application through irrigation

Furrow irrigation has an Despite of low irrigation
efficiency between 70%-75%. efficiency, furrow and flood
irrigation still account for

about 45% of all irrigated
lands.

Irrigation efficiency: ratio of volume of water used to produce a crop to
volume of water taken from a water source.

University of California

Agriculture and Natural Resources



Example: Application through irrigation

Drip irrigation has an efficiency © =~ Adoption of drip irrigation
as high as 90%. . doubled in the past 25

- = years, how accounting for
about 40% of all irrigated
lands. It includes surface
and sub-surface drip, and
micro-sprinkler irrigations.

University of California
Agriculture and Natural Resources



Trends in Irrigation Method in Central Valley, by Hydrological Region (2001 and 2010).

Hydrological Furrow and Flood  Drip Irrigation Sprinkler/Foliar Other
Region 2001 2010 2001 2010 2001 2010 2001 2010
Sacramento 56% 52% 20% 30% 21% 16% 3% 2%
River

San Joaquin 54% 45% 35% 43% 8% % 3% 5%
River

Tulare Lake 57% 47% 36% 42% 6% 8% 1% 3%

Source: California Water Plan Update 2013, California Department of Water Resources.

University of California
Agriculture and Natural Resources



Biostimulants for this big Ag region: collaboration
is needed for more convincing data.

Who will be involved when a product is used?

1. Growers
2. Grower advisors (extension, research)
3. Products manufacturers and distributors

University of California
Agriculture and Natural Resources
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Example: A microbial biostimulant

Collect and produce these

beneficial microbes in a m==) DISCOVERY
massive quantities

Discover/ldentify fundamentals

and mechanisms

Prepare them as readv-to-use Evaluate their effectiveness on
: . promoting/protecting crop ===) APPLICATION

inoculants !
production

: : o Provide research-bascd, user-
Report, disseminate findings to v

: centered information and
broader people, especially those

who are using them directly to L MO Peop!e fouse ’ ===) EXTENSION
: ! these beneficial microbes
their crops and soils

more effectivelv and ieliably
University of California
Agriculture and Natural Resources



Reliance and trust are built upon promising data,
firsthand education, and patience.

EXPLAIN IN A GROWER-
FRIENDLY WAY!

University of California
Agriculture and Natural Resources



How do we tell growers products

elongation

e E==EE—EE  containing ethylene-inhibiting

bacteria can mitigate plant stress?

| ACC =1-Aminocyclopropane-1-
T carboxylic acid

ACS = ACC synthase

ACO = ACC oxidase

l Plant cell B oo l S-AdoMet = S-Adenosyl Methionine

Plant growth inhibition

Plant stress mitigation o-KB = a-ketobutyrate

University of California
Agriculture and Natural Resources



‘ Conducting on-farm

- research can promote the
adoption of crop
biostimulants and

¥ generate statistically

| viable data.

sity of California

Agriculture and Natural Resources
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More user-friendly resources
are key to promote the use of
biostimulants.

‘étting the Most from Crop Biostimulants and

Y, “vtilizers

CROP BIOSTIMULANTS

The blog offers various resources to help with better understanding the crop biostimulants.
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Biostimulant World Congress Digital
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Biostimulant World Congress Webcast

According to the report from Biological Products Industry Alliance (BPIA), the Agriculture Improvement
Act of 2018, also known as the 2018 Farm Bill, was signed into law on December 20, 2018, and
provides the first statutory language regarding plant biostimulants in any law in the United States.

The Farm Bill describes a plant biostimulant as “a substance or micro-organism that, when
applied to seeds, plants, or the rhizosphere, stimulates natural processes to enhance or
benefit nutrient uptake, nutrient efficiency, tolerance to abiotic stress, or crop quality and
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Biostimulants for this big Ag region: product
quality assurance is critical.

CHOOSING WRONG
PRODUCTS IS COSTLY.

University of California
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Where to find the

* Rhizobia information?

legumes ... yes

. Mycor.rhlzal Fungi | ABEL: Be as
Brassica ... no

specific as possible

University of California
Agriculture and Natural Resources



Store, handle, and prepare properly

* expiration/best by date?
* dark, dry, with consistent

and moderate temp. often best
* follow label to prepare

University of California
Agriculture an d Natura 1 Resources



Application factors

* timing * placement
e soll * rate
condition

University of California
Agriculture and Natural Resources



Example: application timing for fresh
market tomato

| Fresh market tomato in
central valley are
harvested at green for
large scale production.

University of California
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1. Know the production and people
2. Educate and be educated
3. Adjustment

University of California
Agriculture and Natural Resources



GOOD LUCK!
THANK YOU

Zheng Wang, Ph.D.
UCCE Vegetable and Irrigation Advisor
209.525.6822
zzwwang@ucanr.edu
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