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5.5 billion lbs.
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1.2 mm acres

47k acres

47k acres
927k acres

111k acres

81.5k acres

+432k acres

+138k acres
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Per capita consumption: USA 7.9 lbs. (MX 17.9 lbs.)

CA 10.6 lbs

East coast 7.1 lbs



•

https://leginfo.legislature.ca.gov/faces/billStatusClient.xhtml?bill_id=202320240AB865


•

https://www.congress.gov/bill/118th-congress/house-bill/176?q=%7B%22search%22%3A%5B%22hr176%22%5D%7D&s=1&r=1
https://www.congress.gov/bill/118th-congress/house-bill/176?q=%7B%22search%22%3A%5B%22hr176%22%5D%7D&s=1&r=1
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https://californiaavocado.com/avocado101/california-avocado-sustainability/
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https://californiaavocado.com/avocado101/california-avocado-sustainability/
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Psychographic= research that identifies personality, lifestyle, activities, interests and attitudes













•
o

o

o

o

•
o

o

o

•
o

o

o



77% 32%



•
o

o

o





•

•

•

▪

▪

▪



•

•

•



The Effect of Phytophthora Root 
Rot Tolerant Rootstocks on 
Establishment, Growth and 
Health of ‘Hass’ Avocado 
(Persea americana Mill.) 

Rashaan Souikane and Lauren Garner

Plant Sciences Department

Cal Poly 

San Luis Obispo



Research Objectives

Evaluate the early establishment, growth, and health of ‘Hass’ 

avocado grafted to ‘Dusa,’ PP35, PP40, or PP45, in a commercial 

orchard with a history of PRR



• In 2020, a mature avocado orchard on 

Cal Poly’s campus with a known history 

of P. cinnamomi was removed

• The area was deep ripped and there 

was no treatment for P. cinnamomi

• Trees were planted:

• One month later

• On raised beds (~3’ H x 10’ W) 

• With spacing of ~15’ x 20’  

Site Preparation



Randomized complete block design

• Three blocks

‘Hass’ scions grafted on: 

• T1 - ‘Dusa’ (95 trees)

• T2 - PP35 (96 trees)

• T3 - PP40 (96 trees)

• T4 - PP45 (97 trees)

Experimental unit n=10

• 8-10 observational units

Plant Material



Data was collected 2 months after 

transplanting and during the spring (Mar.), 

summer (Jul.) and fall (Oct.) flushes of 2021 

and 2022

Tree size measurements

• Tree height (m)

• Scion circumference (mm)

• Rootstock circumference (mm)

Tree health and productivity ratings

• Overall health

• Heat and salinity damage

• Percentage of canopy in flush and bloom

Data Collection



Tree Height
Trees on PP40 and PP45 rootstock typically had significantly greater mean height 

compared to trees on ‘Dusa’ and PP35 throughout the experiment (P < 0.0001)
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Trunk circumference
Trees on PP45 typically had a significantly greater mean trunk circumference 

than all other rootstock above and below the graft union (P < 0.0001)
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• No significant differences in average 

overall health rating were observed 

between rootstocks within a single rate 

date (P = 0.1412)

Overall health, heat damage and 
salinity damage

• No significant differences in average heat damage or salinity 

damage ratings were detected between rootstocks within a single 

rate date (P = 0.0949) 

• The majority of trees had a rating score of 0 or near 0 throughout 

the experiment for all three variables



Vegetative flush
Significant differences in mean vegetative flush rating across all four rootstocks 

were typically not detected across rate date and were inconsistent when observed
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Bloom

Trees on ‘Dusa’ and PP35 had a significantly greater average bloom rating in March 

2021 (P < 0.0001), but no significant differences were detected in 2022 (P = 0.1547)
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Conclusions

• ‘Hass’ avocado trees on PP45 rootstock had significantly greater vigor 

with respect to height and trunk circumference above and below the 

graft union compared to those on ‘Dusa’

• There were no significant differences in overall health, heat damage 

and salinity damage detected between the UCR experimental 

rootstocks and ‘Dusa’

• None of the experimental rootstocks evaluated displayed grafting 

incompatibilities with the ‘Hass’ scion



Further conclusions and future plans

• Establishment and early growth of ‘Hass’ avocado trees was 

successful on PP35, PP40, and PP45

• Current and future roles of the San Luis Obispo study site

• within the statewide rootstock trial

• for avocado growers in District 5 

• for Cal Poly students and future graduates



Questions?





Categorical rating scale

Score Overall Health Heat Damage Salinity Damage Flush Bloom

0 Perfect looking trees 0-5% damage 0-5% damage 0-5% of canopy in 
flush

0-5% of canopy in 
bloom

0.5 Slightly off (small leaves, less 
leaves, lack of flush)

5-10% 5-10% 5-10% 5-10%

1 Chlorosis and/or small leaves 11-20% 11-20% 11-20% 11-20%

2 Exposed branches, wilting leaves, 
small chlorotic leaves

21-40% 21-40% 21-40% 21-40%

3 Branch dieback, very few leaves 
remaining

41-60% 41-60% 41-60% 41-60%

4 Nearly dead 61-80% 61-80% 61-80% 61-80%

5 Dead 81-100% 81-100% 81-100% 81-100%



Map



Ali Montazar, PhD 
University of California 

Cooperative Extension

Developing tools and information on crop water 

use and effective irrigation management in 

California Avocados



Winter: 8-12 hrs./once per week       400 gallons/month

Spring: 15-24 hrs./ once a week       760 gallons/month

Summer: 15-24 hrs./twice per week      1,500 gallons/month

Fall: 15-24 hrs./once a week       760 gallons/month

Water delivery: 9.5 gph per tree

Water applied=10,260 gallons per season 

This avocado orchard doesn't need more than 

7,300 gallons/season as crop water requirements.

Real example of water management in Avocados

Nearly 28% over irrigation You pay $1,500/acre 

more water cost in SD CO.



Range of irrigation water applied 

reported by CA growers for avocado 

orchards: 

2.3 to 4.8 ac-ft/ac



Tensiometer/watermarks

Which irrigation tools do avocado farmers use in CA?



Irrigation Scheduling 

Calculator for 

Avocados

Crop coefficient ???

ETc = ETo  Kc

Potential ETAvocado ET
What if I mistakenly use a Kc 

of 0.75 instead of 0.65???



Experimental Avocado Sites
• 12 mature avocado sites in different climates

• Various row orientations/slopes (0% to 44%)

• Various tree spacings (108 to 360 trees/ac) 

• Various soil textures (sandy loam to silty loam)

• Elevation from 160 to 1,500 ft. ASL

• Various water sources: Colorado River, Wells, 

and Reclaimed water 



Canopy feature  

of avocado grove 

makes a 

difference!

Light interception!

Canopy cover 

percentage!

Site 3

Site 6

Site 5

Site 1

96.4%

49.6%



Soil salinity within the soil profile

Site 5/Silty loamSite 4/ Sandy loam

District Water (1.05 dS/m)        Reclaimed Water (1.48 dS/m)

Chloride (water)= 110 ppm         Chloride (water)= 193 ppmRunning EM-38

(avocado site 5)

Site 5/Silty loam



NDVI Map

Avocado trees may have variable water 

needs and/or be under different level of water 

stress in a grove. 

Monitoring station

Thermal Map 



Midday stem water potential readings

Pressure chamber 

readings

• 220 tree readings in 5 sites.

• The readings varied from 3.7 to 13.8 bars. 

• The measure was mostly below 11 bars 

(nearly 6% of trees greater than 11 bars).

Site 1

Bottom of slope

Top of slope



Avocado crop coefficient values over the season

Site 4
Higher Kc in the spring 

than the summer ---

0.77 0.70 0.82

Spring + October // 

Jun-Sep //

November + Winter



Crop water use in 

avocado orchards

Site 1

Site 4

Water demand (July)

Site 1: 29.2 GPD

Site 4: 40.9 GPD 
40%



Crop Water Consumption vs. Water Applied

Water applied (rain + irrigation)=

Site 4: 24.1 in. (=19.3+4.8)

Site 1: 21.7 in. (=18.4+3.3)

Site 7: 22.5 in. (=17.8+4.7)

Tree spacings =15×20 ft./20% Southeast   

Tree spacings =19×20 ft./44% South

Tree spacings =19×20 ft./16% West   

Year 2023

Water applied/Actual ET =

89% ---- 77% ---- 57%

4.2 in. (27%) 

across the 

12 sites 



ECe=1.25 dS/m  

“Winter rains had 

a significant 

contribution on 

leaching salts 

and refilling soil 

profile.”

Soil moisture

Salinity

Site 2

Site 4



Avocado trees (Site 4)

Sap flow (transpiration) variations over the season

Noon
Nearly 300% less

Heat wave



Special thanks to: 
• USDA - CDFA

• California Avocado Commission

• Cooperating farmers

Thank You (Q & A)
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