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Choosing a Rootstock

• Consider scion 
– Compatibility (important for lemons)
– intrinsic fruit quality (internal quality differs for lemons)
– fruit size (reduction desirable for late navels)

• Stresses likely present
– Soil (calcareous, salinity, drainage)
– Climate (freeze probability)
– Diseases (Phytophthora, citrus nematode, CTV, HLB)

• Probable harvest date (late harvest-granulation issue)
• Eliminate unacceptable choices
• Local experience is the best guide!



Citrus Rootstocks in California
Major rootstocks Minor rootstocks New Rootstocks

Carrizo/Troyer C32 citrange Bitters (C22)
C35 citrange Benton citrange Carpenter (C54)
Rich 16-6 trifoliate African shaddock x 

Rub. trifoliate (ASRT)
Furr (C57)

Rubidoux trifoliate Sun Chu Sha X639
Pomeroy trifoliate Sweet orange Trifeola
Swingle Grapefruit (343 etc.) US 812
Sour orange Taiwanica US 852
Rough lemon

(Schaub etc.)
Rangpur Forner-Alcaide 5?

Volkameriana US 942
Cleopatra others
Macrophylla



Effects of Citrus Rootstocks on Tree Performance, 
Disease Resistance and Fruit Quality

Rootstock Yield/
Tree

Tree size Tristeza
declines

Phytoph-
thora

Citrus 
nematode

Calcareous
soils

Carrizo/Troyer I-H I-Lg T I S/T P-I

C35 I-H I T T T P

Swingle I I T T T P

Trifoliate I-H I-Lg T T S/T P

Cleopatra L-I Lg T S S I

Sour orange I-H I-Lg S T S G

Rough lemon I-H I-Lg T S S G

Volkameriana H Lg T S S G

Macrophylla H I S/T T S I

Key:  G=good, H=high, I=intermediate, L=low, Lg=large, P=poor, S=susceptible
Sm=small, T=tolerant.  

From, Roose, Chapter 5 in Citrus Production Manual , ANR Pub. 3539



Effects of Citrus Rootstocks on Tree Performance, Disease 
Resistance and Fruit Quality

Rootstock Salinity Poor soil 
drainage

Freeze 
Tolerance

Incompat-
ibile scions

Fruit 
Quality

Carrizo/Troyer P I G EL, FN? G

C35 P I I EL?, FN? G

Swingle P P G EL, O? G

Trifoliate P G G EL, FNN G

Cleopatra G P O I

Sour orange G G G G

Rough lemon I I P P

Volkameriana I I-G P P

Macrophylla I ? P EL, LL P

Key:  G=good, H=high, I=intermediate, L=low, Lg=large, P=poor, S=susceptible
Sm=small, T=tolerant.  EL=Eureka lemon, LL=Lisbon lemon, FNN=Frost nucellar 
navel, FN=Fukumoto navel, O=Oranges (all) 

From, Roose, Chapter 5 in Citrus Production Manual , ANR Pub. 3539



Limoneira Lower 28 Trial (1989 planting)

• Cooperator:  Limoneira
• Limoneira 8A Lisbon on 14 rootstocks
• Allen Eureka on 13 rootstocks
• Yield data only for 2000-2005
• Rootstocks had only minor effects on distribution of ripe 

fruit during the year

Lisbon

Eureka

2019 image
from Google
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Bud Union Ratings
• We rate the bud union of each tree visually, with occasional validation 

by measuring circumferences.
• The rating scale is given below

SKFD=Sunki x Flying Dragon
SBRD=Santa Barbara red lime
RGST=Rangpur x Sw. trifoliate
CARP=Carpenter (C54)
CLEO = Cleopatra



Lisbon lemon rootstock trial (Limoneira Lower 28), planted 1989.
15 trees per rootstock in 3 reps of 5 trees/plot. Green – top 4, yellow=bottom 4

2015 Health Rating A treats dead trees as missing and Health Rating B treats dead trees as having 0 health.
Sucker rating is 0=none, 1=1-3 suckers, and 3 as >3 suckers. 



Seasonal Yield of Limoneira 8A in Lower28 Rootstock Trial

BC = Benton citrange, SRL=Schaub rough lemon, YPL=Yuma Ponderosa lemon



Figure 1. 2015 photos of bud-unions of 26-year-old Limoneira 8A 
Lisbon lemon on various rootstocks. 

Copper/paint on trunks to repel snails.
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Allen Eureka lemon rootstock trial (Limoneira Lower 28), planted 1989.
9 trees per rootstock in 3 reps of 3 trees/plot. Green – top 4, yellow=bottom 4

2015 Health Rating A treats dead trees as missing and Health Rating B treats dead trees
as having 0 health. Bark cracking – probably shell bark. 5 = nearly girdled



Seasonal Yield of Allen Eureka lemon in Lower 28 Rootstock Trial

BC = Benton citrange, SRL=Schaub rough lemon, YPL=Yuma Ponderosa lemon
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2015 photos of bud-unions of 26-year-old Allen Eureka lemon on 
various rootstocks. 

Copper/paint on trunks to repel snails.
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Bark shelling limited to scion in most cases, occurs on India lemon rootstock tissue



Replant trial at Rancho Maria for Limoneira 8A Lisbon

Benton citrange

ASRT                   Bitters                Schaub RL               Swingle Carrizo 

Cooperator: Jerry Friedrich

Sept. 2018 photos



Rancho Maria Rootstock Trial – Planted 1993, 2019 image



343 Grapefruit (R1, T7, Hlth = 3.50 Swingle citrumelo (R7, T4, Hlth = 4.0)



Bitters, R7 T8, Hlth = 2.5 C35, R8 T6, Hlth = 2.5



ASRT, R7 T5, Hlth = 4.0 Carrizo, R8 T8, Hlth = 3.5



Swingle citrumelo (R11, T7, Hlth = 4.5) Benton citrange (R8, T5, Hlth = 2.0)



• Santa Paula 
Limoneira 8A Lisbon 
Replant trial

• Planted 1992
• 20 replications
• Not fumigated
• Aliette and ENZONE 

tested
• No yield data
• Ranked by canopy 

volume
• Top 4 in green
• Bottom 4 in yellow
• Health Rating treats 

dead trees as 
missing

• Health Rating B 
treats dead trees as 
0 health





Dead trees as 0 health



Recommendations
• Macrophylla remains a top choice for Eureka but 

trees may not be long-lived
• Swingle seems appropriate for Lisbon but long-

term (30 year?) compatibility is an issue
• Bitters, C35 and Benton are somewhat dwarfing 

and could be useful in high densities
• C32 could be useful with Eurekas – need more 

long-term observations
• HLB tolerance – root health is very important, 

ability to regenerate phloem  
• Some  rootstocks available in CA with evidence of 

tolerance: Furr (C57), X639, C146 (soon)
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