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Presentation Outline
• Introduction of California Almond Production  

• Introduction of Beem AgroSciences

• Plant Hormones in Almond Production 
(eg. Roots/Shoots/Bloom)

• Results of Research with Plant Growth Regulating 
Compounds in Almond Trials.



Introduction California 
Almond Production



California Almond Region

Almond Research Trials with Plant Growth Regulators
Beem AgroSciences
Sacramento, California



Almond Importance in California

Almond Research Trials with Plant Growth Regulators

100% of Almond Production in USA

Beem AgroSciences
Sacramento, California



Who We Are  
Beem AgroSciences



Who and What We Do

Beem AgroSciences, Sacramento, CA

1.) 50% Conventional Product R & D

2.) 50% Organic Product R & D

3.) Trees, Vines, Vegetables, Specialty, etc.



Brief History

Almond Research Trials (1982-2016)

1.) Plant Growth Regulators

2.) Bio-Stimulants

3.) Bio-Regulators

4.) Conventional & Bio-Pesticides



Beem AgroSciences Corp
1. Investigations into Pesticides, Plant Growth Regulators 

and Biologicals
2. Benefit Cost Analysis of Biologicals
3. Greenhouses & Research Farms
4. Replicated Field Trials & Grower Validation Trials.



Biological Plant Products





UNDERSTANDING How BIOSTIMULANTS Fit

13

Biological Plant Products



Biological Plant Products
It has long been known that the basic unit of most secondary plant metabolites, 
including terpenes, consists of isoprene, a simple hydrocarbon molecule. The term 
terpene usually refers to a hydrocarbon molecule while terpenoid refers to a terpene 
that has been modified, such as by the addition of oxygen. Isoprenoids are, therefore, the 
building blocks of other metabolites such as plant hormones, sterols, carotenoids, 
rubber, the phytoltail of chlorophyll, and turpentine.

27%
Alkaloids

18%
Phenolics

55%
Terenes



The Isoprenoid Pathway –
a plant based chemical factory

Biological Plant Products



Biological Plant Products
Examples Isoprenes Molecules Interact with Plant Hormones



Plant Hormones 
In Almond Production



What are Plant Hormones?

“........characterized by 
the property of serving 
as chemical 
messengers, by which 
the activity of certain 
organs is coordinated 
with that of others”.  
-Frits Went and Kenneth Thimann, 
1937

Frits Went, 1903-1990 Kenneth Thimann, 1904-1997

Frits Went image courtesy of Missouri Botanical Garden ©2010 Kenneth Thimann photo courtesy of UC Santa Cruz

Chemical Messengers

http://www.mobot.org/mobot/archives/image.asp?filename=PORT2007-0005.tif&returnto=section49
http://www.mobot.org/
http://sunsite.berkeley.edu/%7Eucalhist/archives_exhibits/in_memoriam/catalog/thimann_ken.html


Plant Hormones

Notholaena standleyi © 2008 Carl Rothfels

Plant hormones regulate cellular activities 
(division, elongation and differentiation), pattern 
formation, organogenesis, reproduction, sex 
determination, and responses to abiotic and biotic 
stress.

http://tolweb.org/Notholaena_standleyi/133579
http://www.pryerlab.net/cgi-bin/t_people.cgi?action=page&pkey=191


Old & New Plant Hormones

Auxin

Cytokinins Gibberellins

Abscisic Acid

Ethylene

Brassinosteroids
Salicylates Jasmonates

Strigolactones

– old timers 

- newcomers

Chemical Messengers



Plant Hormone Roles
How hormones work (25% all plant genes)

Hormonal control of vegetative development
Auxin  
Cytokinins
Strigolactones
Gibberellins
Brassinosteroids

Hormonal control of reproduction
Ethylene
Abscisic Acid

Hormonal responses to stress
Salicylates
Jasmonates

Cross-regulation of hormonal effects



Five Original Plant Hormones

• Auxin: The Activator
• Cytokinin: The Dispatcher
• Gibberellic Acid: The Sizer

Growth
Hormones

Stress
Hormones

• Ethylene: The Regulator
• Abscisic Acid (ABA): The Terminator

• Plant Hormones regulated Genes 
• Plant Hormones respond to Environment.
• Plant Hormones are often Conjugated.
• Plant Hormones are often Eliminated Oxidation

Chemical Messengers



Hormonal responses > abiotic stress

Photo 
oxidative 
stress

High 
tempature
stress

Water 
deficit, 

drought
Soil salinity

Air pollution

Wounding 
and 
mechanical 
damage

Cold and 
freezing 
stress

Plants’ lives 
are very 
stressful.....

ABA and 
Ethylene 
help plants 
respond to 
stress.

Reprinted by permission from Macmillan Publishers, Ltd. Nature Chemical Biology. Vickers, C.E., Gershenzon, J., Lerdau, M.T., and Loreto, F. 
(2009)  A unified mechanism of action for volatile isoprenoids in plant abiotic stress Nature Chemical Biology 5: 283 - 291 Copyright 2009.

http://www.nature.com/nchembio/journal/v5/n5/full/nchembio.158.html


Hormonal responses > biotic stress

Bacteria, 
fungi, 
viruses –
Biotrophic 
organisms

Herbivores –
insects, other 
animals, 
fungi –
Necrotrophic 
organisms

Salicylic Acid

Jasmonates

Photo credits: A. Collmer, Cornell University; Salzbrot.

http://www.nsf.gov/od/lpa/news/03/pr0386.htm
http://commons.wikimedia.org/wiki/File:Tomato_Hornworm.jpg


Plant Hormone Roles
How hormones work (25% all plant genes)

Hormonal control of vegetative development
Auxin  
Cytokinins
Strigolactones
Gibberellins
Brassinosteroids

Hormonal control of reproduction
Ethylene
Abscisic Acid

Hormonal responses to stress
Salicylates
Jasmonates

Cross-regulation of hormonal effects



Binding to 
receptor Signal 

transduction

Downstream 
effects

Transport

Downstream 
effects

Production of 
active hormone

H

Hormones: Synthesis, transport, 
perception, signaling and responses

Plant Hormone Transport
Chemical Messengers

Conjugation



Root Tips “Brains” Of The Plant

Nitrate
Reductase

NO3 from
most fertilizers

NH2
Amine M

Cytokinin
from meristem

Energy 
from sugar

Root Hair
Root hairs ar signaled
by the root cap to absorb 
soil nutrients and water.

Root Cap

Root cap senses the environment
(nutrients, moisture) and signals the 
meristematic tissue to make hormones..
The root cap sloughs off and must 
be replaced every 7-14 days.

NEW
Cell 
division

Auxin
from shoots

Meristematic Root Tissue

Meristematic root tissue responds to the root cap to produce hormones (cytokinin, giberellic acid, & 
abscisic acid), which together with auxin from the shoots, maintain cell division for root tip growth. If the 
root tips die, the plant’s “brain” dies and it looses its ability to control hormone cycles and nutrient 
availability. The plant will loose vigor and eventually die. It is important to feed and maintain a healthy root 
system.

Root 
Growth



pdr2 (2d –Pi)



Regulatory Network Controlling Root Meristem Size and Activity

Stem Cell
Niche

Division
Zone

Elongation
Zone

Dello-Ioio et al. (2008) Curr Opn Plant Biol 11:23-27



Root Tips “Brains” Of The Plant
Roots are a high source of Cytokinins

You should think twice about planting conditions

Like and infant animal starting out
Balance Hormones in Plants can 
Have lifetime implications for orchard.



Regulating N2 influences rooting success cuttings

High levels of N2 in the soil:
Ammonia (NH3) or Nitrate (NO3).

Increased shoot growth

Internal C:Nitrogen Levels

Cytokinin moves up from the roots to 
stimulate new vegetative shoot growth 

Cytokinin Hormone



AUX
AUX

AUX
Auxin Movement

Auxins are made daily in the meristem
of the buds & shoots of almond trees & move 
downward at a speed of approximately
20 cm an hour.

There are 100,000 more auxin in the shoot tips 
than root tips.  But without auxin in root tips 
there would be no plant growth.

Both labeled sugar and auxin move rapidly through the plant at velocities of ca. 16-20 cm h(-1) 
with closely similar, exponential profiles. 



Auxin movement- “Polar”

In shoots:

Auxins move basipetally

(apex to base)

In roots:

Auxins move acropetally

(base to apex)

Shoot Apex

Base

Root Apex

Plant Hormone Movement



Vegetative Growth

Cytokinin
moves up from the roots 
to stimulate 
new vegetative shoot 
growth 

Auxin moves down 
from the shoots to 
stimulate root growth

Where auxin and cytokinin meet, vegetative buds are 
formed.
Vegetative buds are differentiated into reproductive buds by ethylene and GA. 
Ethylene and GA synthesis are stimulated by a higher auxin to cytokinin ratio.



Auxin + Cytokinin stimulate cell division giving birth to new cells  

Cell Division: is important for establishing the type and number
of cells needed for normal plant development,
vigorous growth and yield quality

+ =CytokininAuxin

Hormone Balance 



Plant Hormone Roles
How hormones work (25% all plant genes)

Hormonal control of vegetative development
Auxin  
Cytokinins
Strigolactones
Gibberellins
Brassinosteroids

Hormonal control of reproduction
Ethylene
Abscisic Acid

Hormonal responses to stress
Salicylates
Jasmonates

Cross-regulation of hormonal effects



Balance of Hormones =  vegetative growth:  elongation, 
branching and organogenesis

Photo courtesy of Shawn Conley

Growth by 
elongation

Growth 
by 

branching

Germinated 
seedlingElongation in the 

shoot and root of a 
germinating soybean

Organogenesis

Hormones: Growth Stages

Gibberillins

Cytokinins

Gibberillins

http://ipcm.wisc.edu/WCMNews/tabid/53/EntryId/528/Variable-Germination-and-Emergence-in-Soybean-Which-Seeds-Are-Still-Viable.aspx


Stress Generate Oxidation  
Plant Hormone Activity



Arabidopsis Arabidopsis

Wild type Wild typeAuxin 
response 
mutant

Brassinosteroid 
biosynthesis 
mutants

Gibberellin

Wild 
type

Gibberellin 
biosynthesis 
mutant

Pea

Auxin Brassinosteroid

Lester, D.R., Ross, J.J., Davies, P.J., and Reid, J.B. (1997) Mendel’s stem length gene (Le) encodes a gibberellin 3β-hydroxylase. Plant Cell 9: 1435-1443.;Gray WM 
(2004) Hormonal regulation of plant growth and development. PLoS Biol 2(9): e311; Clouse SD (2002) Brassinosteroids: The Arabidopsis Book. Rockville, MD: 
American Society of Plant Biologists. doi: 10.1199/tab.0009

Disrupting hormone synthesis or response 
interferes with elongation

Hormones: Deficencies

http://www.plantcell.org/cgi/reprint/9/8/1435.pdf
http://www.plosbiology.org/article/info:doi/10.1371/journal.pbio.0020311
http://www.bioone.org/doi/abs/10.1199/tab.0009


+Pi+Pi -Pi -Pi

CYCB1::GUS

G2G1

S

M

G2G1

S

M

13 mm

Cell Division
Marker

Phosphate (Pi) Sensing in Root Development

Phosphorus Reduction



low nitrates high nitrates
Increases EthyleneProper Auxin to Cytokinin ratio

Increasing Ethylene



Sugar Mover at 0.01% 
increased root hair 
formation in Arabidopsis

Nitrate Reductase Enzyme



Effect of the "rooting hormone", Auxin = IBA, on hardwood 
cuttings of the tropical legume, Inga fueillei

Auxins – promote adventitious rooting

Roles of Auxin



Plant Hormone Manipulation 
During Almond Bloom



Plant Hormone Roles
How hormones work (25% all plant genes)

Hormonal control of vegetative development
Auxin
Cytokinins
Strigolactones
Gibberellins
Brassinosteroids

Hormonal control of reproduction
Ethylene
Abscisic Acid

Hormonal responses to stress
Salicylates
Jasmonates

Cross-regulation of hormonal effects



Brassinoids, Gibberillins & Cytokinin
During Almond Bloom



PGR Almond Pollen Tube/Fruit Set

The effect of three plant bioregulators on 
pollen germination, pollen tube growth and 
fruit set in almond [Prunus dulcis (Mill.) D.A. 
Webb] cvs. Non Pareil and Carmel  

• Segundo Maita, , ,  
• Carlos Sotomayor 

 Show more 
http://dx.doi.org/10.1016/j.ejbt.2015.07.004 

Cytokinins =KN
Gibberellins = GA3
Brassinosteroids = BL



PGR Almond Impact on Pollen Tube

Table 1. 

Control 90.0 d 90.9 c 89.2 c 91.9 b
BL 10 mg L- 1 95.3 a 97.7 a 95.5 ab 95.1 a

BL 30 mg L- 1 92.4 cd 94.4 abc 92.6 bc 94.0 ab

BL 50 mg L- 1 91.0 d 91.4 bc 90.4 c 93.6 ab

GA3 10 μL L- 1 90.9 d 91.3 bc 92.4 bc 94.3 ab

GA3 30 μL L- 1 92.6 bcd 95.2 abc 96.7 ab 94.8 ab

GA3 50 μL L- 1 95.1 ab 96.6 ab 96.9 a 95.1 a

KN 10 μL L- 1 90.7 d 92.8 abc 92.9 abc 92.8 ab

KN 30 μL L- 1 92.0 cd 94.5 abc 93.3 abc 94.3 ab

KN 50 μL L- 1 94.1 abc 95.9 abc 94.4 abc 94.7 ab
Means followed by the same letter are not statistically different according to the Tukey-Kramer test (p  ≤ 0.05).

Treatments

cv. Non Pareil cv. Carmel

2013 2014 2013 2014

Percentage of pollen germination in vitro on Non Pareil and 
Carmel almond cultivars after 4 h, in the presence of 
Plant Bio-Regulators in the 2013 and 2014 growing seasons.



PGR Impact on Almond Pollen Tube

Table 2. 

Control 937.1 f 945.0 h 917.7 e 921.3 g
BL 10 mg L- 1 1067.4 b 1078.8 b 1117.0 c 1100.1 e

BL 30 mg L- 1 1032.6 c 1043.0 d 1059.7 d 973.1 f

BL 50 mg L- 1 963.9 e 971.6 f 921.3 e 964.0 f

GA3 10 μL L
- 1 977.0 e 971.7 f 1183.0 b 1144.6 d

GA3 30 μL L
- 1 1000.0 d 997.7 e 1199.4 b 1168.1 c

GA3 50 μL L
- 1 1100.6 a 1096.0 a 1226.6 ab 1183.5 b

KN 10 μL L- 1 942.0 f 947.3 h 1198.4 b 1179.9 bc

KN 30 μL L- 1 965.1 e 960.6 g 1212.5 ab 1186.2 b

KN 50 μL L- 1 1056.8 b 1066.9 c 1243.4 a 1215.9 a
Means followed by the same letter are not statistically different according to the Tukey-Kramer test (p  ≤ 0.05).

Treatments

cv. Non Pareil cv. Carmel

2013 2014 2013 2014

Pollen tube length in Non Pareil and Carmel almond cultivars after 
8 h, in the presence of Plant Bio-Regulators in the 2013 and 2014 
growing seasons (values in μm).



PGR Impact on Almond Fruit Set

Table 3. 

Control 17.1 d 16.7 d 15.6 c 16.5 c
BL 10 mg L- 1 24.6 ab 22.3 bcd 21.7 abc 22.6 ab

BL 30 mg L- 1 22.5 abcd 19.2 cd 19.5 abc 20.4 abc

BL 50 mg L- 1 22.1 abcd 18.9 cd 17.8 bc 16.7 bc

GA3 10 μL L- 1 23.7 ab 26.2 ab 19.8 abc 22.5 abc

GA3 30 μL L- 1 27.1 a 28.0 ab 26.2 a 22.7 ab

GA3 50 μL L- 1 18.0 cd 22.7 bcd 20.6 abc 19.8 abc

KN 10 μL L- 1 20.1 bcd 22.7 bcd 22.1 ab 19.8 abc

KN 30 μL L- 1 23.5 abc 24.8 abc 23.7 ab 25.6 a

KN 50 μL L- 1 25.8 ab 31.0 a 22.1 ab 24.0 a
Means followed by the same letter are not statistically different according to the Tukey–Kramer test (p  ≤ 0.05).

Treatments

Pink Bud Fallen Petals

2013 2014 2013 2014

Percentage of fruit set in Non Pareil almond cultivar at 
60 days after full bloom, with Plant Bio-Regulators 
treatments at two phenological stages (2013 and 2014).



Plant Hormone Roles
How hormones work (25% all plant genes)

Hormonal control of vegetative development
Auxin  
Cytokinins
Strigolactones
Gibberellins
Brassinosteroids

Hormonal control of reproduction
Ethylene
Abscisic Acid

Hormonal responses to stress
Salicylates
Jasmonates

Cross-regulation of hormonal effects



Temperature and Pollination

Problems from adverse temperatures are due to a lack 
of growth hormone production in the plant

Auxin levels

Pollination 
vigour

Temperatur
e

High Heat
Ethylene

suppresses
Auxin



Reducing poor pollination
Lack of sufficient hormones responsible for cell 
differentiation and cell division

Auxin levels

Temperature

Ethylene



What is Ethylene? 

• Ethylene is a natural plant hormone that 
affects many  processes

– Nut/Fruit Set

– Flower Development

– Fruit Ripening

– Flower/Fruit Abscission



Plant Health Regulating Compounds  
During Almond Bloom



Valent Anti-Etyhlene PGR Use 
During Almond Bloom



How Does ReTain Work in Almonds?

• ReTain reduces ethylene evolution in 
almond flowers and delays flower and 
stigmatic senescence. This effect results in 
flowers being viable longer, which allows 
more time for pollination to occur. 
Increasing set and potential yield.



How to Use ReTain on Almonds

Use Rate 1 water-soluble pouch/A (333 grams)

Application 
Method

Ground (air blast sprayer)

Timing From 10% bloom to petal fall                                  
(recommended timing: 30–60% bloom)

REI / PHI 12 hours / 0 hours (none required)

Rainfastness 8 hours after application

MRLs No residue restrictions for export markets



ReTain Extends Pollination Period 
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Days After Anthesis

Untreated ReTain

ReTain
Effect

43% Longer 

ReTain effectively delayed bloom senescence in almonds, 
thus improving the chances for pollination by 43%

Source: Valent


Chart8



Untreated	0	1	2	3	4	5	6	7	8	0	0.9	1.4	1.9	2	2.2000000000000002	2.8	3	3	ReTain	0	1	2	3	4	5	6	7	8	0	1	1.3	1.4	1.5	1.8	2.2000000000000002	2.7	3	Days After Anthesis

Flowering Stage (0–3)





lab flower

		Year: 2015

		Variety: Padre

		Location: Raisin City, CA

				Flower senescence

				Days		Untreated		ReTain

				0		0		0

				1		0.9		1

				2		1.4		1.3

				3		1.9		1.4

				4		2		1.5

				5		2.2		1.8

				6		2.8		2.2

				7		3		2.7

				8		3		3

				Stigma receptivity

				Days		UTC		AVG

				0		0		0

				1		1		1

				2		1.4		1.1

				3		2.2		1.3

				4		2.5		1.7

				5		2.7		2

				6		2.9		2.4

				7		3		2.7

				8		3		3
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Flowering Stage (0–3)



Normal Pollination Period





ReTain Extends the Pollination Period

ReTain effectively delayed bloom senescence in almonds, 
thus improving the chances for pollination by 43%

Source: Valent

Trial Location: Firebaugh, CA
ReTain applied on 2/17/16, 1 bag/A in 100 gpa
Pictures taken on 2/23/16 (6 DAT), Variety: Monterey 



2583

2768

2400 2500 2600 2700 2800

UTC

ReTain

Yield (pounds nutmeats/acre)

Nonpareil (32 sites)

Replicated Commercial Trials

+ 185

P=0.01

(2014-2016)

7.2%



What is Ethylene? 

• Ethylene is a natural plant hormone that 
affects many  processes

– Nut/Fruit Set

– Flower Development

– Fruit Ripening

– Flower/Fruit Abscission



Bayer & BASF Fungicides  
During Almond Bloom



Suppresses Ethylene, Increases Mitocondria

4.1%



Suppresses Ethylene, Increases Mitocondria

8.2%



Stoller’s Anti-Oxidant Nutrient
Flower Power



• Flower Power™ is a complex micronutrient and antioxidant with 
growth enhancing co-factors resulting in increased fruit set and crop 
yield. 

• Flower Power increases Auxin, the hormone that dictates pollination, 
in every flower for stronger pollination. Poor pollination is a common 
problem on many perennial trees, vines, bushes, and multiple fruiting 
crops resulting in lower yields. 

Flower Power



• Boron 3.8%
• Copper 0.1%
• Molybdenum 0.02%
• Zinc 5.0%
• Proprietary Co-Factor 

Flower Power



• B  - Boron reduces IAA oxidase. 
• In other words, it increases the half-life of IAA.  This is extremely 

important in the pollination stage.

• If temperatures are too hot
• If temperatures are too cool
• If soils are too dry

• Boron deficiencies will cause poor pollination and physiological 
problems with seed formation in any crop.

Nutrients and hormonal activity



Temperature and Pollination

Problems from adverse temperatures are due to a lack 
of growth hormone production in the plant

Auxin levels

Pollination 
vigour

Temperatur
e

High Heat
Ethylene

suppresses
Auxin



Reducing poor pollination
Lack of sufficient hormones responsible for cell 
differentiation and cell division

Auxin levels

Temperature

Ethylene



• Zn  - Zinc is necessary to convert Trypthophan to Auixn
= IAA. The lack of Indole Acetic Acid in new plant tissue 
(new leaves) inhibits cell division and causes new 
leaves to become yellow and small.

Nutrients and hormonal activity of plants



Treatments:

• Hold Program – X-Press at 4 litres/ ha + Action 5 at 4 
litres/ ha

• Flower Power at 2.5 litres/ ha and SETT at 2.5 litre/ha

• Control

Almond Trees



Almond yield increases

23 20
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Treatment

Total Yield % 
Average Yields 2250kg/ ha

15% increase 25% increase



Almond yield increases

15% increase 25% increase



Almond yield increases



ROI almond yield increases



Flower Power Almond Trial Calif.    



Stoller’s Sugar Mover



Sugar Mover Analysis

• Sugar Mover
• Boron                    10%
• Moly                      0.13%

• Plus Stoller’s Co-Factors 
which enhance Auxin & 
Cytokinin Balance in Fruit 
Buds



Sugar Mover Analysis

• Redirects plant food (sugar, carbohydrates, 
metabolites) from the apical meristems in 
the leaves to the buds, fruit and roots

• Shorten internode length
• Used to increase sugar levels and bulking 

prior to harvest



Stoller’s Sugar Mover Trials 
Walker Flat, South Australia





Sugar Mover Trial Aim
• Increase Flower Bud 

Development for the 
following season in Almonds.

• Increase yield by 15% in the 
following years harvest.

• Can be applied with current 
spray program, compatible 
with fungicides.



Stoller’s Sugar Mover Trial
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Trees without Sugar Mover



Trees with Sugar Mover



Trees without Sugar Mover

• Reduced flower buds



Trees with Sugar Mover

• Flower buds on new wood



Grower View – Sugar Mover

ControlSugar 
Mover



Stoller’s Sugar Mover trial
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93% 

Total Kernel Weight per Hectare



• Sugar Mover application cost $ 60 per Ha (product only)
Actual yield increase of  = 1046 Kg 

Price per kg = $3.50
Total return  per Ha =  $3661.00 
Return on Investment = 61 to 1                                           

Final results after 2011 - 2012 harvest

Cost-Benefit of Sugar Mover



Stoller’s Sugar Mover Trials 
Virginia, South Australia



Sugar Mover demonstration
• Results summary



Observations
• The 2006 season was excellent for flowering and pollination.  There were 

a high number of bud chilling hours.

• The trees treated in the trial all showed an improvement in fruit retention 
over the control and this benchmark.

• The average percent fruit set on all treated almond trees was 28.54%

• The average percent fruit set on all control almond trees was 19.36%

• The most impressive increase in fruit retention was in the older 
nemaguard root stock trees where the control had poor fruit retention and 
retention was increased from approximately 10% to 24%

Sugar Mover demonstration



Desert King & Arysta Life Sciences
Plant Extract Anti-Oxidants



Natural 
Quillaja saponaria, Yucca shidigera

Saponins are natural transporter 
of Auxins in Phloem and Cytokinins in 
the Xylem.  They are found widespread 
in Desert Plants.  Natural Plant 
Hormones and Natural Antioxidants. 
Thus Nature’s own Plant Growth 
Regulators. Like Ocean Sea Plants rich 
in Isoprenes very usually in Agriulature.

Desert Plant Extracts Almond  Trials  



The Isoprenoid Pathway –
a plant based chemical factory

Desert Plant Extracts Almond Trials  

Desert Plant Extracts (Yucca, Quillaja & Guayule = ISO Extract)  



UC Desert Research Center 2013
Holtville, California 

Dr. Becky Westerdahl,  UC Davis Plant 
Nematologist

Desert Plant Extract on Row Crops



UC Desert Research Center 2013
Holtville, California 

Dr. Becky Westerdahl,  UC Davis Plant 
Nematologist

Desert Plant Extract on Row Crops



Desert Plant Extract on Row Crops



Desert Plant Extract on Fruit Crops



Desert Plant Extract on Almond



Desert Plant Extract on Almond



Hull Length mm

June 3rd Evaluation (25% increase in Nut Retention)
June 3rd Evaluation (31% increase in Hull/Nut Weight)
Aug 28th Harvest     (22% increase in Total Yield)

b

a

Means followed by same letter or symbol do not significantly differ (P=.05, Duncan's New MRT)
Mean comparisons performed only when AOV Treatment P(F) is significant at mean comparison OSL

14.3% increase

Almond (Peerless) Trial 2016
ISO EXTRACT 10% @ 2 pts/100 GPA



Non-Pareil Nut Retention & Yield

31% 30% 32% 27%

Guayule 
Extract  10%

Yucca Quillaja
Extract 36%

Non-Pareil Almonds
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Extract 10%
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Non-Pareil Nut Yield  In-Shell  

31% 30% 32% 27%

Non-Pareil Almonds



 Summary for Almond Production

Plant Hormones Are Powerful
By Plant Hormone Mimics
By Plant Growth Transporters
By Anti-Oxidants and Plant Extracts
By Selected Blends of Nutrients
Yield Increases Range from 7-30%



Thanks and Good Day
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