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Large-scale ‘Hamlin” and ‘Valencia’ Rootstock Trials - Description

There are 4 trials, each ca. 10 acres, involving a total of about 17,000 trees. There are
'‘Hamlin' and 'Valencia' trials at each location, a typical Ridge (Lake Wales) or flatwoods site
(Basinger). The trials, planted in 2015 at 8 x 22 ft or 8 x 25 ft, respectively, include
numerous diploid and tetraploid rootstocks from the UF/CREC breeding program along
with the best selections from the Forner breeding program in Spain, the C-Series
rootstocks from California, USDA rootstocks, and commercial rootstocks for comparison, a
total of 58* rootstock candidates, all amenable to seed propagation. The objective is to
identify suitable scion/rootstock combinations for each site type with emphasis on
combinations that will generate earlier returns.

(*) Limited tree numbers precluded planting 6 replications for all rootstocks; thus, data from only 32 were included in the
published reports. Those rootstocks are the foundation of this report.
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Large-scale ‘Hamlin’ and ‘Valencia’ Rootstock Trials - Summary

»Site 1: Basinger Grove, Highlands County, FL
»Site 2: Camp Mack Grove, Polk County, FL

»Scion - Rootstocks:
»Hamlin: 58 rootstocks
»>Valencia: 53 rootstocks

» Date Planted: September 2015

» Design: Randomized complete-block, 10 replications
Plot size: 8 trees
Spacing [Basinger]: 8 x 25 ft. = 218 trees/acre; [Lake Wales]: 8 x 22 ft. = 247 tree/acre.

» Data Collected:
»2017/18: Tree size and tree health rating (Data available upon request).
»2018/19: Tree height, canopy volume, yield, and juice quality (Valencia only).
»2019/20: Tree height, canopy volume, yield, and juice quality.
»2020/21: Tree height, canopy volume, yield, and juice quality.

> TRIAL STATUS: Terminated
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Hamlim - Basinger Grove

Rootstock Parentage Number of Trees Planted
|__6058x2071-02-02 | [Sour orange+rangpur] x [Cleopatra+Argentine trifoliate orange] | 103
........... Amb+Benton  { ... AmblycarpatBenton |........104 .
______________ Amb+Czo0 | ... AmblycarpatCarrizo 95
B SOUR Bittersweet sour orange 48

_____________ B11R4T18 Flying Dragon x Obovoidea 2

_____________ BliR4T22 | . FlyingDragonxC obovoidea | 39

o 6 SunkixSwingleTF | 184

e Al SunkixSwingleTF 1o s

___________________ &4 ... SunkixSwingleTF {13
C-57 Sunki x Swingle TF 143

_______ Changsha+Benton Changsha mandarin+Benton citrange &
ES- 4 King mandarin x Poncirus 88

___________________ Es-1 ... CleoxPoncrustrifoliata(Spain) | 9
ES-10 Cleopatra x Trifol. Or. 48

e BSA2 TroyerxCleopatra . 28
ES-2 Cleo x Poncirus trifoliata (Spain) 64

___________________ ES3 oo CleO X Poncitus trifoliata (Spain) ) 64
ES-5 King Mandarin x Trifol 78

e ES6 King Mandarin xTrifol.or | S

________________ Green3 | [NovatHBPummelo] x [sour orange+Carrizo] f 104

________________ Green7 | ... [NovatHBPummelo]x [sour orange+Carrizo] | 95
N40OR1T18 Flying Dragon x LB1-21 32

N40R1T26 Flying Dragon x LB1-21 8

Table 1. List of rootstocks, parentage and number of trees for Hamlin — Basinger.
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Hamlim - Basinger Grove

Rootstock Parentage Number of Trees Planted
______________ N4OR2T21 | ~ Flying Dragon x (ClementinexDuncan) | 8
______________ N40R2T24 Flying Dragon x LB1-21 1.
______________ N4oR2T26 ) . FlyingDragonxtB1-22 {6 ]
______________ N4OR3T26 | ~~ Flying Dragon x (ClementinexbDuncan) | 16 |
______________ N4OR3T27 | ... FyngDragonxtB1-22 | ... .
| Orange13 [ [NovatHBPummelo] x [Cleopatra+Argentine trifoliate orange] | 40 ]
_____________ Orange14 | [NovatHBPummelo] x [CleopatratArgentine trifoliateorange] | 128

Sorp+Sh-991 TBD 160
________________ Swingle | . ... Swinglecitrumelo | .40 .
_________ UFR1:Orange3 | [Nova+HBPummelo] x [Cleopatra+Argentine trifoliateorange] | 104
_________ UFR17:Green2 | [NovatHBPummelo] x [sour orange+Carrizo] | 159 |
UFR 2: Orange 4 [Nova+HBPummelo] x [Cleopatra+Argentine trifoliate orange] 144
________ UFR 3:Orange 15 | [Nova+HBPummelo] x [Cleopatra+Argentine trifoliate orange] f 64
UFR 4: Orange 19 [Nova+HBPummelo] x [Cleopatra+Argentine trifoliate orange] 144
_________ UFR 5:White4 |  [NovatHBPummelo] x [Succari+Argentine trifoliate orange] | 150 |
UFR 6: Changsha+TF 50-7 Changsha mandarin+trifoliate orange 50-7 160
_________________ US-897 e OO X TR o220
V-17 Volkamer lemon x Trifol. Or. 87
o JWGFTS0-7 ) White grapefruit+trifoliate orange | 80 |
White 1 [Nova+HBPummelo] x [Succari+Argentine trifoliate orange] 56
________________ White3 | . [NovatHBPummelo] x [Succari+Argentine trifoliate orange] | 48
X 639 Cleopatra x Rubidoux TF 112

Table 1 (cont’d.). List of rootstocks, parentage and number of trees for Hamlin - Basinger.
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Table 2. List of rootstocks, parentage and number of trees for Hamlin — Camp Mack.

Hamlin - Camp Mack
Rootstock Parentage Number of Trees Planted
| 6058x2071-02-02 | [Sour orange+rangpur] x [Cleopatra+Argentine trifoliate orange] 104
___________ Amb+Benton | . AmblycarpatBenton {104 .
Amb+Czo Amblycarpa+Carrizo 104
________________ BSOUR | ... Bittersweetsourorange {48 |
_____________ B11R4T18 Flying Dragon x Obovoidea 1
_____________ BI1R4T22 | ... ... FyingDragonxC obovoidea | 4 ..
e G186 SunkixSwingleTF 228
e C22 SunkixSwingleTf |28 |
................... C54 e SUNKE X SWingle TF 208
___________________ 57 ... SunkixSwingleTF |92
_______ Changsha+Benton Changsha mandarin+Benton citrange 8
ES- 4 King mandarin x Poncirus 88
___________________ ES-Y o). Geo x Poncirus trifoliata (Spain) | 8 .
T ES-10 ~_________ CleopatraxTrifo.Or. N 40
k812 ... TroyerxCleopatra 2
ES-2 Cleo x Poncirus trifoliata (Spain) 64
___________________ ES3 ... CeoxPoncirustrifoliata (Spain) 64
ES-5 King Mandarin x Trifol 72
. ES6 King Mandarin x Trifol. Or 64
ES-7 Volkamer lemon x Trifol. Or. 96
________________ Green3 | ... [NovatHBPummelo] x [sour orange+Carrizo] | 8
Green 7 [Nova+HBPummelo] x [sour orange+Carrizo] 117
N40R1T18 Flying Dragon x LB1-21 32
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Hamlin - Camp Mack

Rootstock Parentage Number of Trees Planted
_______________ N4OR1T2 | ... DuncanxDundeeR22724(DPI9-6) {16
______________ N4OR1T26 Flying Dragon x LB1-21 1
v oNAOR2T1S L] Flying DragonxB1-21 | .16
o NAOR2T21 | . Flying Dragon x (ClementinexDuncan) 8 |
______________ N4oR2T24 | ... FlyingDragonxlB1-21 | .16
______________ N4or2126 | . ... FlyingDragonxlB1-22 {16 .
o NAOR3T26 | ... Flying Dragon x (ClementinexDuncan) (16 |
o NAOR3T27 k] Flying DragonxB1-21 {16
______________ Orange13 | [NovatHBPummelo] x [Cleopatra+Argentine trifoliate orange] f . 48
______________ Orange14 | [Nova+HBPummelo] x [Cleopatra+Argentine trifoliateorange] | 104
___________ SorR+Sh-90L e 282
Swingle Swingle citrumelo 40

_________ UFR 1:Orange3 | [Nova+HBPummelo] x [Cleopatra+Argentine trifoliate orange] | 80
UFR 17: Green 2 [Nova+HBPummelo] x [sour orange+Carrizo] 224

... UFR2:Oranged4 | [Nova+HBPummelo] x [Cleopatra+Argentine trifoliate orange] | 80 ]
UFR 3: Orange 15 [Nova+HBPummelo] x [Cleopatra+Argentine trifoliate orange] 80

________ UFR4:Orange 19 | [Nova+HBPummelo] x [Cleopatra+Argentine trifoliate orange] | 224
UFR 5: White 4 [Nova+HBPummelo] x [Succari+Argentine trifoliate orange] 222

UFR 6: Changsha+TF50-7| Changsha mandarint+trifoliate oranges0-7 | 224 |
US-897 Cleo x TF 120

_____________ WGFT+50-7 | ... Whitegrapefruitttrifoliate orange 8
White 1 [Nova+HBPummelo] x [Succari+Argentine trifoliate orange] 48

_______________ White3 |  [Nova+HBPummelo] x [Succari+Argentine trifoliateorange] | 40
X 639 Cleopatra x Rubidoux TF 96

Table 2 (cont’d.). List of rootstocks, parentage and number of trees for Hamlin — Camp Mack.
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Valencia -Basinger Grove
Rootstock Parentage Number of Trees Planted
|....6058x2071-02-:02 | [Sour orange+rangpur] x [CleopatratArgentine trifoliate orange] | 104
___________ Amb+Benton | ... AmblycarpatBenton | ........104 .
______________ Amb+Czo | ... AmblycarpatCarrizo . u2 ]
_________________ Bsour | ... Bittersweetsourorange | 48 |
_____________ B11R4T18 Flying Dragon x Obovoidea .1
B11 R4 T22 Flying Dragon x C. obovoidea 40
G286 SunkixSwingleTfF {31 ]
G222 Sunki xSwingleTf | 29 |
___________________ ¢4 ol SunkixSwingleTF .28
___________________ &s7 ... SunkixSwingleTF . ........20 .
_______ Changsha+Benton Changsha mandarin+Benton citrange 8
ES-4 King mandarin x Poncirus 104
___________________ ES-1 o). GeoxPoncirustrifoliata (Spain) _ f 9%
ES-10 Cleopatra x Trifol. Or. 48
__________________ Bs-12 ... [TroyerxCeopatra | .28 |
ES-2 Cleo x Poncirus trifoliata (Spain) 72
___________________ ES3 o Geo x Poncirus trifoliata (Spain)  f 64
ES-5 King Mandarin x Trifol 72
 ES6 King Mandarin x Trifol. Or 64
ES-7 Volkamer lemon x Trifol. Or. 96
________________ Green3 | ... [INovatHBPummelo] x [sour orange+Carrizo] | 80
oo Green7 | [NovatHBPummelo] x [sour orange+Carrizo] | 8 |
o NAORITI8 L ] Flying DragonxB1-21  \ .32 .|
N4OR1T2 Duncan x Dundee R22T24 (DPI 9-6) 8

Table 3 (cont’d.). List of rootstocks, parentage and number of trees for Valencia -
Basinger.
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Valencia -Basinger Grove

Rootstock Parentage Number of Trees Planted
______________ N4OR1T25 Flying Dragon x LB1-21 .8
______________ N4oR1T26 |\ . FlyingDragonxBb1-21 | %6 .
______________ NaoR2T19 | ... FyingDragonx\B1-21 0 8 .
______________ N4oR2121 | ... Flying Dragon x (ClementinexDuncan) | . .8 |
______________ NaoR2124 | ... FyingDragonxlB1-24 | .1 .
N40R2T26 Flying Dragon x LB1-21 8
______________ N4OR3T26 | _ Flying Dragon x (ClementinexDuncan) | 16 |
______________ NAOR3T27 | . FlyingDragonxtb1-21 | 16 |
______________ Orange1l3 | [Nova+HBPummelo] x [Cleopatra+Argentine trifoliateorange] | 40
______________ Orange14 | [Nova+tHBPummelo] x [CleopatratArgentine trifoliateorange] | 104
___________ Sorp+Sh-991 e b 0399
Swingle Swingle citrumelo 40

_________ UFR1:Orange3 | [Nova+tHBPummelo] x [Cleopatra+Argentine trifoliate orange] | 9
UFR 17: Green 2 [Nova+HBPummelo] x [sour orange+Carrizo] 287

~__UFR2:Orange4 [Nova+HBPummelo] x [Cleopatra+Argentine trifoliateorange] | 135
UFR 3: Orange 15 [Nova+HBPummelo] x [Cleopatra+Argentine trifoliate orange] 64

________ UFR4:Orange 19 [ [Nova+HBPummelo] x [Cleopatra+Argentine trifoliate orange] ) 336
UFR 5: White 4 [Nova+HBPummelo] x [Succari+Argentine trifoliate orange] 346

UFR 6: Changsha+TF50-7 Changsha mandarin+trifoliate orange50-7 | 454 ]
US-897 Cleo x TF 111

_____________ WGFT+50-7 | ... Whitegrapefruit+trifoliate orange | 8

,,,,,,,,,,,,,,, White1 | _ [NovatHBPummelo] x [SuccaritArgentine trifoliateorange] { 72 |

_______________ White3 | . [Nova+HBPummelo] x [SuccaritArgentine trifoliate orange] | 56 |
X 639 Cleopatra x Rubidoux TF 128

Table 3 (cont’d.). List of rootstocks, parentage and number of trees for Valencia - Basinger.
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Valencia - Camp Mack

Rootstock Parentage Number of Trees Planted
.......5058x2071-02-:02 | [Sour orangetrangpur] x [Cleopatra+Argentine trifoliate orange] 103
........... Amb+Benton | ... AmblycarpatBenton (. ..104 .
______________ Amb+Cz0 |  _____ AmblycarpatCarrizo | 9 ]
_________________ Bsour (. Bittersweetsourorange | 48 |
| BllR4T18 Flying Dragon x Obovoidea | 24
. BllRraT22 o Flying Dragon x C. obovoidea | 39
e G186 Sunki x SwingleTF o l.........184 ]
e C&22 ] Sunkix SwingleTF ol ISY
___________________ 54 e SunkixSwingleTF |48
___________________ 57 . SunkixSwingleTF | M3
_______ Changsha+Benton Changsha mandarin+Benton citrange 8
ES- 4 King mandarin x Poncirus 88

___________________ Es-1 ). CeoxPonciustrifoliata(Spain) | 9
ES-10 Cleopatra x Trifol. Or. 48

e ES2 e TroyerxCleopatra 2]
ES-2 Cleo x Poncirus trifoliata (Spain) 64

___________________ ES-3 o Cleo x Poncirus trifoliata (Spain) | 64 .
ES-5 King Mandarin x Trifol 78

~ Es6 King Mandarin x Trifol. Or .
ES-7 Volkamer lemon x Trifol. Or. 87

________________ Green3 | ... [INovatHBPummelo] x [sour orange+Carrizo] | 104
Green 7 [Nova+HBPummelo] x [sour orange+Carrizo] - 95
N40R1T18 Flying Dragon x LB1-21 32

Table 4. List of rootstocks, parentage and number of trees for Valencia — Camp Mack.
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Valencia - Camp Mack

Rootstock Parentage Number of Trees Planted
______________ N4OR1T26 | FyingDragonxtBt-21 | 8
______________ N40R2T21 Flying Dragon x (Clementine x Duncan) -
...NaoRer24 | FyingDragonx1B1-21 |~~~ 16 |
...Naorer26 | FyingDragonxtB1-21 | 16 |
______________ N4OR3T26 | ... FlyingDragonx(ClementinexDuncan) {16
______________ N4OR3T27 | FyingDragonx1B1-21 | 16
_____________ Orange13 | [Nova+HBPummelo] x [Cleopatra+Argentine trifoliate orange] | 40 |
_____________ Orange14 [ [Novat+HBPummelo] x [CleopatratArgentine trifoliateorange] | 128
____________ Sorptsh-991 | e 260
________________ Swingle Swingle citrumelo .. 40
....UFR1:Orange3 | [Nova+HBPummelo] x [CleopatratArgentine trifoliate orange] | 104
UFR 17: Green 2 [Nova+HBPummelo] x [sour orange+Carrizo] 159

......... UFR 2: Orange4 | [NovatHBPummelo] x [CleopatratArgentine trifoliate orange] | 144
UFR 3: Orange 15 [Nova+HBPummelo] x [Cleopatra+Argentine trifoliate orange] 64

...UFR4:Orange19 | [Nova+HBPummelo] x [CleopatratArgentine trifoliate orange] | 144
UFR 5: White 4 [Nova+HBPummelo] x [Succari+Argentine trifoliate orange] 150

|UFR 6: Changsha+TF50-7] Changsha mandarinstrifoliate orange 50-7 | 160 oo
US-897 Cleo x TF 120

e WGFTH507 White grapefruitstrifoliate orange [ 80 o]
White 1 [Nova+HBPummelo] x [Succari+Argentine trifoliate orange] 56

________________ White3 | . [NovatHBPummelo] x [Succari+Argentine trifoliate orange] [ 48
X 639 Cleopatra x Rubidoux TF 112

Table 4 (cont’d.). List of rootstocks, parentage and number of trees for Valencia — Camp Mack.
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Hamlin*

Basinger and Camp Mack Groves

*The data collected when the trees were 3-4 years old was published. The abstract from that publication appears on the next page.
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Abstract [for the complete publication of the Hamlin trials across both sites, see link below*]

Most of the commercially important citrus scion cultivars are susceptible to Huanglongbing (HLB), which is the most
devastating disease the citrus industry has ever faced. Because the rootstock can influence the performance of the
scion in various ways, including disease and pest tolerance, use of superior rootstocks can assist citrus growers with
minimizing the negative effects of HLB. The objective of this study was to assess rootstock effects on the horticultural
performance and early production potential of ‘Hamlin’ sweet orange (Citrus sinensis) trees in commercial field settings
under HLB-endemic conditions. Two field trials were conducted in different locations in Central and Southeast Florida.
The trials were established in 2015 and included 32 diverse diploid and tetraploid rootstock cultivars and advanced
selections. One trial was performed in Highlands County, FL, on a poorly drained flatwoods-type site. Another trial was
performed in Polk County, FL, on a well-drained sandy Central Florida Ridge site. Horticultural traits including tree
height, canopy volume, trunk diameter, canopy health, leaf nutrient content, yield, and fruit quality were assessed
during the 2018-19 and 2019-20 production years. Significant differences were found among trees on different
rootstocks for most of the measured traits, particularly tree vigor and productivity, but rootstock effects also varied by
location. Rootstocks that induced large tree sizes, such as the diploid mandarin x trifoliate orange hybrids X-639’, ‘C-54/,
‘C-57’, and ‘C-146’, also induced higher yield, but with lower yield efficiency. Most of the tetraploid rootstocks
significantly reduced tree size, among which ‘Changsha+Benton’, ‘Green-3’, ‘Amb+Czo’, ‘UFR-3’, and ‘UFR-5" induced
high yield efficiency. Therefore, these rootstocks have the potential to be used in high-density plantings. However, trees
on some of these small size-inducing rootstocks had a higher mortality rate and were more vulnerable to tropical force
winds. This study provides important information for the selection of rootstocks with the greatest production potential
in an HLB-endemic environment, especially during the early years of production.

(*) https://journals.ashs.org/hortsci/view/journals/hortsci/aop/article-10.21273-HORTSCI15550-20/article-10.21273-HORTSCI15550-20.xm|
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Hamlin

Basinger Grove, Highlands County, FL
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Sorp+Sh-991
Green 3
Amb+Czo
Changsha+Benton
UFR 3: Orange 15
UFR 6: Changsha+50-7
6058+2071-02-2
UFR 17: Green 2
UFR 1: Orange 3
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UFR 2: Orange 4
Amb+Benton
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Fig. 1. Basinger Grove: ‘Hamlin’ Orange - Tree height by rootstock, mean [ft., 2018/19,

2019/20 & 2020/21].
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Sorp+Sh-991
Green 3
Amb+Benton
Changsha+Benton
UFR 3: Orange 15
UFR 6: Changsha+50-7
6058+2071-02-2
White 1

UFR 1: Orange 3
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Green 7

UFR 5: White 4
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C-146

C-57

UFR 4: Orange 19
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X-639

Fig. 2. Basinger Grove: ‘Hamlin” Orange - Tree canopy volume by rootstock, mean

[ft. cu., 2018/19, 2019/20 & 2020/21].
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Fig. 3. Basinger Grove: ‘Hamlin’ Orange — Yield [boxes/tree] by Rootstock, mean
[2018/19, 2019/20, 2020/21].
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Table 5. Basinger Grove: ‘Hamlin’ Orange — juice quality by rootstock, mean [2019/20 & 2020/21].

2019/20 2020/21

Rootstock Lbs solids/box* Brix Ratio | Juice color (CN) Acid (%) Rootstock Lbs solids/box* Brix Ratio | Juice color (CN) Acid (%)
Green 3 5.0 a 9.8 a 17.4 32.6 a-d 0.6 a ES-4 44 a 89 a 16.6 31.8 ab 0.5 a-c
White 1 4.9 ab 9.5 ab 17.5 32.7 ab 0.5 a-e Changsha+Benton 4.4 ab 8.7 ab 15.9 31.7 ab 0.6 a
ES-4 4.9 ab 9.1 a-h 17.5 329a 0.5 a-f UFR-6:Changsha+TF 50-7 4.3 a-c 8.6 a-c 15.9 31.9 ab 0.5 ab
Wgft+50-7 4.8 ab 9.3 a-d 16.6 32.6 a-d 0.6 ab Us-897 4.3 a-d 8.5 a-d 16.8 32.1a 0.5 a-d
UFR-6:Changsha+TF 50-% 4.8 a-c 9.3 a-d 16.5 32.4 a-d 0.6 ab White 1 4.2 a-e 8.5 a-d 16.4 31.8 ab 0.5 a-d
Changsha+Benton 4.8 a-c 9.3 a-d 16.7 32.8a 0.6 a-c SWG 4.1 a-e 8.3 a-d 16.6 32.1a 0.5 a-d
B Sour 4.8 a-d 9.4 a-c 18.2 31.6 cd 0.5 a-f B Sour 4.0 a-e 8.4 a-d 17.4 31.0 ab 0.5 b-d
Amb+Benton 4.7 a-e 9.2 a-e 16.9 32.6 a-d 0.5 a-e Amb+Czo 4.0 a-e 8.3 a-d 16.0 31.9 ab 0.5 a-d
UFR-1:Orange 3 4.7 a-e 9.2 a-f 16.9 32.6 a-d 0.5 a-e UFR-1:Orange 3 4.0 a-e 8.2 a-d 16.1 32.1a 0.5 a-d
Amb+Czo 4.7 a-f 9.1 a-g 16.7 329 a 0.5 a-d Wgft+50-7 4.0 a-e 8.1 a-d 16.1 31.9 ab 0.5 a-d
SWG 4.7 a-g 9.1 a-i 17.3 32.7 a-c 0.5 a-f UFR-3:0range 15 4.0 a-e 8.3 a-d 16.3 31.6 ab 0.5 a-d
UFR- 5 White 4 4.6 a-g 8.9 a-i 16.5 32.3 a-d 0.5 a-e UFR- 5 White 4 4.0 a-e 8.1 a-d 15.2 31.8 ab 0.5 a-c
US-897 4.5 a-h 8.7 b-i 18.0 32.7 a-c 0.5cg UFR-2:Orange 4 3.8 a-e 8.1 a-d 16.2 30.9 ab 0.5 a-d
Sorp+Sh-991 4.5 a-h 9.1 a-h 17.7 32.1 a-d 0.5 a-g ES-1 3.8 a-e 8.0 a-d 16.4 31.4 ab 0.5 b-d
UFR-3:Orange 15 4.4 a-h 8.8 a-i 17.0 32.5 a-d 0.5 a-f 6058x2071-02-02 3.8 a-e 8.2 a-d 17.2 31.1ab 0.5 b-d
UFR-2:Orange 4 4.2 a-h 8.5 b-i 17.6 32.3 a-d 0.5cg ES-7 3.7 a-e 8.0 a-d 16.2 30.7 b 0.5 a-d
6058x2071-02-02 4.2 a-h 8.7 b-i 17.3 32.6 a-d 0.5 a-g ES-2 3.7 a-e 7.8 b-d 16.0 31.7 ab 0.5 b-d
ES-5 4.1 a-h 8.7 b-i 18.4 32.1 a-d 0.5 e-g ES-5 3.7 a-e 8.0 a-d 17.3 31.1ab 05d
UFR-17:Green2 4.1 a-h 8.5 b-i 16.5 31.8 a-d 0.5 a-g ES-6 3.7 a-e 7.8 b-d 15.9 31.3 ab 0.5 a-d
ES-1 4.1 b-h 8.4 c-i 18.1 32.2 a-d 0.5 fg x 639 3.7 b-e 7.8 b-d 15.6 31.9 ab 0.5 a-d
UFR- 4:Orange 19 4.0 b-h 8.3 d-i 17.2 32.2 a-d 0.5cg UFR-17:Green2 3.6 c-e 7.9 a-d 15.4 31.0 ab 0.5 a-d
Green 7 4.0 b-h 8.6 b-i 17.4 31.5d 0.5 a-g C-57 3.6 c-e 7.8 b-d 16.6 31.5 ab 0.5 cd
C-54 3.9 b-h 8.4 c-i 18.3 31.9 a-d 0.5 fg ES-3 3.6 c-e 7.7 b-d 16.3 31.4 ab 0.5 b-d
X 639 3.9 c-h 8.2 f-i 17.2 32.6 a-d 0.5 d-g UFR- 4:0range 19 3.6 de 7.7 b-d 16.2 31.4 ab 0.5 b-d
ES-6 3.9 d-h 8.3 d-i 17.9 32.2 a-d 0.5 fg C-54 3.5de 7.6 cd 15.7 31.6 ab 0.5 b-d
C-57 3.8 e-h 8.3 d-i 18.0 31.9 a-d 0.5 fg Orange 14 35e 7.6d 14.7 31.3 ab 0.5 a-d
Orange 14 3.8 e-h 8.2 e-i 16.2 32.1 a-d 0.5 a-g C-146 35e 7.6 cd 15.6 31.3 ab 0.5 a-d
ES-3 3.8 f-h 8.3 d-i 18.1 32.0 a-d 0.5 fg Green?7 35e 7.8 b-d 15.7 30.8 ab 0.5 a-d
ES-2 3.8 gh 8.1 g-i 18.3 32.4 a-d 04¢g C-22 35e 7.6 cd 16.2 31.1ab 0.5 cd
C-146 3.8 gh 8.1 hi 16.6 31.8 a-d 0.5 b-g Amb+Benton** NA NA NA NA NA
ES-7 3.6h 8.3 d-i 18.2 31.6 b-d 0.5 fg Green 3** NA NA NA NA NA
C-22 3.6 h 8.0i 17.3 31.6 b-d 0.5 fg Sorp+Sh-991** NA NA NA NA NA

(*) Different letters in columns indicate statistically significant (P <0.05) differences between rootstocks. If no letters are shown, differences were not statistically significant (P > 0.05).

(**) Trees were removed by the cooperator.
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Fig. 10. Basinger Grove: ‘Hamlin’ Orange — PS/box by rootstock, mean [2019/20 &
2020/21].

5.5
@ 2019/20 W 2020/21
5.0
4.5
) I I I I I I I I I I|_I
3.0
S & NN DN O S oY A XN A AN A O 00 VAL O DS O AN DD
TSP EN ST ES T EEEFETTETELLSLEL LN L ME S
& O ¥ &S F \3 ¥ N & O @ ¢ ¥ S
& & S & o &4’?’ @ <o'$ o ,‘9'\ ,\..0 & ° © > © &
S N ; "oV x N & o
Q;" N4 Q& % QQ‘ X (."b X e S
o) 3 Q~ 3 S Q~
& ¢ N SO > N R\
0(3‘
Rootstock

CREC Citrus Plant Improvement



Hamlin

Camp Mack Grove, Polk County, FL
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Fig. 5. Camp Mack Grove: ‘Hamlin’ Orange - Tree height by rootstock, mean [ft. cu.,

2018/19, 2019/20 & 2020/21].
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Fig. 6. Camp Mack Grove: ‘Hamlin’ Orange - Tree canopy volume by rootstock, mean [ft.
cu., 2018/19, 2019/20 & 2020/21].
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Fig. 7. Camp Mack Grove: ‘Hamlin’ Orange — Yield [boxes/tree] by rootstock, mean
[2018/19, 2019/20, 2020/21].
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Table 6. Camp Mack Grove: ‘Hamlin’ Orange — juice quality by rootstock, mean [2019/20 & 2020/21].

2019/20 2020/21

Rootstock Lbs solids/box* Brix Ratio Juice color (CN) Acid (%) Rootstock Lbs solids/box Brix Ratio Juice color (CN) Acid (%)
UFR- 5 White 4 51a 9.8 a 17.7 ef 32.4 ab 0.6 a White 1 4.7 a 9.7 a 20.4 b-d 31.6 ab 0.5 a-c
Changsha+Benton 5.0 ab 9.6 ab 18.6 d-f 32.8 ab 0.5 a-c Changsha+Benton 4.6 ab 9.6 ab 19.2 cd 31.9 ab 0.5 ab
Amb+Czo 5.0 ab 9.6 ab 19.1 c-f 32.5 ab 0.5 a-g UFR- 5 White 4 4.6 a-c 9.4 a-d 18.6 cd 32.0 ab 0.5a
Wgft+50-7 4.9 a-c 9.5 a-d 17.6 ef 32.4 ab 0.5 ab Wgft+50-7 4.5 a-d 9.1 a-e 18.3 d 32.0 ab 0.5 ab
White 1 4.9 a-c 9.6 a-c 18.9 c-f 32.3 ab 0.5 a-f ES-5 4.4 a-e 9.5 a-c 21.3 b-d 31.3 ab 0.4 a-e
UFR-1:Orange 3 49 a-c 9.5 a-d 18.4 d-f 32.5ab 0.5 a-d UFR-6:Changsha+TF 50-7 4.4 a-e 9.2 a-d 19.9 cd 31.8 ab 0.5 a-e
Amb+Benton 4.9 a-d 9.4 a-e 19.0 c-f 32.4 ab 0.5 b-i SWG 4.4 a-e 9.0 a-e 19.6 cd 32.1ab 0.5 a-e
SWG 4.8 a-d 9.2 b-h 17.4 f 32.8 ab 0.5 a-c US-897 4.3 a-f 8.9 a-e 20.9 b-d 32.2 ab 0.4 c-e
UFR-6:Changsha+TF 50-7 4.8 a-e 9.4 a-f 18.5 d-f 32.4 ab 0.5 a-e Amb+Czo 4.3 a-f 9.2 a-d 20.1 cd 31.9 ab 0.5 a-e
Sorp+Sh-991 4.7 a-f 9.4 a-e 18.8 c-f 32.2 ab 0.5 a-h UFR-1:Orange 3 4.3 a-f 9.2 a-d 20.1 cd 31.6 ab 0.5 a-e
US-897 4.7 a-f 9.1 b-i 19.8 c-f 32.8 ab 0.5 d-k UFR- 4:Orange 19 4.2 a-g 9.1 a-e 22.2 b-d 31.7 ab 0.4 d-f
Green 3 4.7 a-f 9.5 a-d 18.6 d-f 32.1 ab 0.5 a-e ES-7 4.1 a-h 9.3 a-d 22.8 bc 31.6 ab 0.4 d-f
UFR-17:Green2 46 a-g 9.4 a-f 19.0 c-f 32.0 ab 0.5 b-i ES-4 4.0 a-h 8.9 a-e 28.6 a 32.5a 03g
Orange 14 4.6 a-g 9.1 b-h 18.2 d-f 32.6 ab 0.5 a-h C-57 4.0 a-h 9.0 a-e 20.7 b-d 31.2 ab 0.4 b-e
ES-5 4.5 a-g 9.3 a-g 19.5 c-f 32.1 ab 0.5 c-j Orange 14 3.9 a-h 8.9 a-e 18.7 cd 31.6 ab 0.5 a-d
Green7 45 a-g 9.2 b-h 18.0 d-f 32.1ab 0.5 a-e UFR-3:Orange 15 3.9 a-h 9.1 a-e 18.7 cd 31.4 ab 0.5 a-c
UFR- 4:Orange 19 45 a-g 9.1 b-i 20.4 c-e 32.6 ab 0.4 h-k Green7 3.9 a-h 8.7 a-e 189 cd 31.5 ab 0.5 a-e
UFR-3:Orange 15 4.5 a-h 9.3 a-g 18.8 c-f 31.8b 0.5 a-h UFR-17:Green2 3.9 a-h 8.9 a-e 19.1 cd 31.4 ab 0.5 a-d
ES-4 4.5 b-h 9.0 b-i 28.4 a 33.2a 0.3 1 UFR-2:Orange 4 3.8 b-h 8.8 a-e 20.2 b-d 31.4 ab 0.4 b-e
C-54 4.4 c-h 8.8 d-j 19.3 c-f 32.2 ab 0.5 d-k X 639 3.8 b-h 8.7 a-e 19.7 cd 31.4 ab 0.4 a-e
UFR-2:Orange 4 4.4 c-h 8.9 d-j 18.6 d-f 32.4 ab 0.5 b-j ES-2 3.8 c-h 8.6 b-e 20.4 b-d 32.0 ab 0.4 c-e
C-22 4.3 d-i 9.0 ¢-j 20.8 cd 32.3 ab 0.4 jk C-54 3.7 d-h 8.5 c-e 19.4 cd 31.6 ab 0.4 a-e
x 639 4.2 e-i 8.7 g-j 19.2 cf 32.2 ab 0.5 e-k C-146 3.7 d-h 8.5 b-e 19.5 cd 31.4 ab 0.4 a-e
C-146 4.2 e-i 8.7 f-j 20.0 c-f 31.8 b 0.4 i-k ES-1 3.6 d-h 8.7 b-e 20.5 b-d 31.2 ab 0.4 c-e
6058x2071-02-02 4.2 f-i 8.8 e-j 17.5 ef 319b 0.5 a-h ES-3 3.6 e-h 9.0 a-e 20.4 b-d 31.3 ab 0.4 a-e
ES-1 4.1 g-i 8.7 g-j 19.4 c-f 32.5 ab 0.4 g-k 6058x2071-02-02 3.5 f-h 8.6 b-e 18.5d 31.3 ab 0.5 a-e
ES-6 4.1 g-i 8.5 h-j 246 b 32.3 ab 0.31 ES-6 3.4 gh 8.3 de 24.5 ab 31.7 ab 0.3 fg
C-57 4.1 g-i 8.6 h-j 20.0 c-f 32.4 ab 0.4 jk C-22 3.2 h 81le 20.4 b-d 309 b 0.4 ef
ES-2 4.0 g-i 84 j 19.2 cf 32.9 ab 0.4 i-k Amb+Benton** NA NA NA NA NA
ES-7 3.9 hi 8.8 e-j 215 ¢ 319 ab 0.4 k Green 3** NA NA NA NA NA
ES-3 3.8i 8.4 ij 18.8 c-f 31.8b 0.4 f-k Sorp+Sh-991** NA NA NA NA NA

(*) Different letters in columns indicate statistically significant (P < 0.05) differences between rootstocks. If no letters are shown, differences were not statistically significant (P > 0.05).

*k
(**) Trees were removed by the cooperator. CREC Citrus Plant Improvement



Fig. 8. Camp Mack Grove: ‘Hamlin’ Orange — PS/box by rootstock, mean [2019/20 &
2020/21].
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Valencia*

Basinger and Camp Mack Groves

*The data collected when the trees were 3-4 years old was published. The abstract from that publication appears on the next page.
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Abstract [for the complete publication of the Valencia trials across both sites, see link below™]

Huanglongbing (HLB, a.k.a. citrus greening disease) has reduced Florida citrus production and acreage
substantially since its discovery in 2005. Most commercially important citrus scion cultivars such as sweet
oranges are susceptible to the disease and no cure is available at present. This has increased the demand for
HLB-tolerant rootstocks to retain tree health and maximize productivity through higher-density plantings.
Polyploidy in citrus has been associated with reduced tree size and enhanced biotic and abiotic stress tolerance.
This study compared the potential of tetraploid rootstocks with diploid rootstocks for inducing dwarfing of the
grafted ‘Valencia’ orange scion and for enhancing productivity and tolerance to HLB. Two trials, one at a poorly
drained site in south-east Florida and another at a well-drained sandy site in central Florida, were established in
2015. Tree size, canopy volume, yield, yield efficiency, fruit quality, leaf nutrients, and canopy health were
assessed over three production seasons from 2018/19 to 2020/21. The different rootstocks varied significantly
in their effects on tree size, yield, and yield efficiency. Diploid rootstocks, including the Florida industry
standards Swingle, sour orange, X-639, and US-897, induced a larger tree size than tetraploid rootstocks. Most
of the diploid rootstocks also induced higher cumulative yields than the tetraploid rootstocks. However, the
latter induced higher yield efficiency and better fruit quality. A significant rootstock effect on canopy health and
nutrient status was found, but this effect was not consistent across locations and production years. Tetraploid
rootstocks did not display higher HLB tolerance than diploid rootstocks, including the industry standards.
However, effective tree size control, high yield efficiency, and higher fruit quality induced by many of the
tetraploid rootstocks revealed their potential to be used in high-density plantings.

(*) https://www.sciencedirect.com/science/article/pii/S0304423822007506
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Valencia

Basinger Grove, Highlands County, FL
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Fig. 9. Basinger Grove: ‘Valencia’ Orange - Tree height by rootstock, mean [ft.,
2018/19, 2019/20 & 2020/21].
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Fig. 10. Basinger Grove: ‘Valencia’ Orange - Tree canopy volume by rootstock, mean

[ft. cu., 2018/19, 2019/20 &2020/21].
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Fig. 11. Basinger Grove: ‘Valencia’ Orange — Yield [boxes/tree] by Rootstock, mean

[2018/19, 2019/20, 2020/21].
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Table 7. Basinger Grove: ‘Valencia’ Orange — juice quality by rootstock, mean [2018/19, 2019/20 &
2020/21].

2018/19 2019/20 2020/21

Rootstock Lbs solids/box*| Brix Ratio |Juice color (CN)| Acid (%) Rootstock Lbs solids/box* Brix Ratio |Juice color (CN)| Acid (%) Rootstock Lbs solids/box*]  Brix Ratio [Juice color (CN) Acid (%)
ES-4 5.7 a 109 a 13.3 ab 37.0 a 0.8 a White 4 (UFR-5) 59a 10.5 a 18.1 NA 0.6 ab Changsha+Benton 51a 9.1a 13.6 a-d 36.4 a 0.7 a-d
Changsha+Benton 5.7 a 10.6 ab 14.1 ab 36.8 a-c 0.8 a-c ES-4 58 a 10.4 ab 18.7 NA 0.6 ab White 4 (UFR-5) 4.7 ab 8.8a-c | 125c-e 36.3 ab 0.7 a
White 4 (UFR-5) 5.4 ab 10.4 a-c | 13.7 ab 36.5 a-d 0.8 ab Amb+Benton 5.7 ab 10.1 a-d 18.2 NA 0.6 ab ES-4 4.7 a-c 8.9 ab 12.9 b-e 36.2 ab 0.7 ab
Changsha+50-7 (UFR-6) 5.3 a-c 10.2 a-d | 13.9 ab 36.7 a-c 0.7 a-d SWG 5.6 a-c 9.8 a-f 17.3 NA 0.6 ab White 1 4.7 a-d 8.7 a-d | 13.9 a-c 36.0 a-c 0.6 a-f
C-57 5.3 a-c 10.1a-e | 14.2 ab 37.0 a 0.7 b-g Sorp+Sh-991 5.6 a-d 9.9 a-f 18.4 NA 0.5 ab Wgft+50-7 4.6 b-e 8.4 a-e | 12.5 c-e 36.0 a-c 0.7 a-c
Sorp+Sh-991 5.3 a-c 10.0 b-e | 14.1 ab 36.8 ab 0.7 b-f Amb+Czo 5.6 a-d 10.2 a-c 18.0 NA 0.6 ab Changsha+50-7 (UFR-6) 4.6 b-f 8.5a-e | 12.8 b-e 36.1 a-c 0.7 a-e
Amb+Benton 5.1 a-d 9.8 b-f 13.8 ab 36.3 a-d 0.7 b-g White 1 5.5 a-e 10.0 a-f 16.4 NA 0.6 a SWG 4.6 b-f 8.4 a-e | 13.0 a-e 35.9 a-c 0.6 a-f
Amb+Czo 5.1 a-d 10.0 b-e | 14.4 ab 36.6 a-d 0.7 b-g Changsha+50-7 (UFR-6) 5.5 a-f 9.9 a-f 18.4 NA 0.5 ab Amb+Czo 4.5 b-g 8.4 b-e | 13.2 a-e 36.1 a-c 0.6 a-f
White 1 5.1 a-d 10.0 a-e | 14.1ab 36.5 a-d 0.7 b-g Wgft+50-7 5.5 a-f 10.0 a-e 17.6 NA 0.6 ab Green 7 4.4 b-h 8.3 b-e | 12.7 b-e 35.8 a-c 0.7 a-e
C-22 5.1 a-e 9.7 b-f 14.5 ab 36.4 a-d 0.7 b-i Green3 5.4 a-f 9.7 a-h 18.3 NA 0.5 ab Green 2 (UFR-17) 4.4 b-h 8.2 b-f | 13.2 a-e 35.8 a-c 0.6 a-f
SWG 5.1 b-f 9.5c-h ]| 133 ab 36.4 a-d 0.7 b-f Changsha+Benton 5.4 a-f 9.9 a-f 19.2 NA 0.5 ab 6058+2071-02-2 4.3 b-h 8.2 c-g | 13.7 a-d 36.0 a-c 0.6 b-f
Wgft+50-7 5.0 b-f 9.7 b-f 13.5 ab 36.6 a-d 0.7 b-e Orange 3 (UFR-1) 5.4 a-f 9.7 a-g 16.8 NA 0.6 ab ES-7 4.3 b-i 8.4 a-e | 13.8 a-d 36.0 a-c 0.6 b-f
US-897 5.0 b-f 9.5 d-h 13.8 ab 36.8 ab 0.7 b-h Orange 19 (UFR-4) 5.2 a-g 9.6 a-h 18.0 NA 0.5 ab Orange 3 (UFR-1) 4.3 b-i 8.1c-h | 129 b-e 36.0 a-c 0.6 a-f
Green 3 5.0 b-f 9.7 c-g 14.8 a 36.3 a-d 0.7 d-i Orange 15 (UFR-3) 52 a-g 9.4 a-h 16.7 NA 0.6 ab ES-5 4.3 b-i 8.4 a-e | 13.0 b-e 36.3 ab 0.7 a-e
Orange 14 4.9 b-f 9.6 c-g 13.2 ab 36.6 a-d 0.7 b-e Green 2 (UFR-17) 52 a-g 9.3 a-h 17.7 NA 0.5 ab C-57 4.3 b-i 8.1d-h | 12.4 c-e 35.6 a-c 0.7 a-e
Orange 3 (UFR-1) 49 b-g 9.7c-g |142ab 36.6 a-c 0.7 b-h Green7 5.2 a-g 9.4ah | 188 NA 0.5 ab Orange 15 (UFR-3) 4.3 b-i 83 b-e | 14.4 ab 36.1 a-c 0.6 def
C-54 4.8 b-g 9.4 d-i 14.0 ab 36.6 a-d 0.7 b-i ES-5 5.0 a-h 9.3 a-h 18.9 NA 0.5 ab B Sour 4.3 b-i 82cg | 148a 35.2 ¢ 0.6 f
Orange 19 (UFR-4) 4.8 b-h 9.3 d-j 13.9 ab 36.3 a-d 0.7 b-i US-897 5.0 a-h 9.1 ¢-h 16.6 NA 0.6 ab Orange 19 (UFR-4) 4.3 b-i 82b-g | 13.1a-e 35.9 a-c 0.6 a-f
ES-1 4.8 b-h 9.3 d-j 13.7 ab 36.7 a-c 0.7 b-h ES-1 5.0 a-h 9.0 ¢-h 18.9 NA 05b Us-897 4.2 c-j 8.0d-h | 13.0 b-e 35.8 a-c 0.6 a-f
Orange 15 (UFR-3) 4.8 b-h 9.2 e-k 14.6 ab 36.1 a-d 0.6 e-i B Sour 4.9 a-h 9.2 a-h 18.5 NA 0.5 ab Orange 4 (UFR-2) 4.1 d-j 8.1d-h | 13.9 a-c 35.7 a-c 0.6 c-f
ES-7 4.7 c-h 9.4 d-j 14.5 ab 36.4 a-d 0.7 d-i ES-7 4.9 a-h 9.2 b-h 18.7 NA 0.5 ab C-54 4.1 e-j 8.0 e-h | 12.8 b-e 35.7 a-c 0.6 a-f
C-146 4.7 c-h 9.4 d-j 14.8 a 36.2 a-d 0.6 e-i C-54 4.9 b-h 9.1 c-h 18.1 NA 0.5 ab C-146 4.1 e-j 8.0e-h | 13.0 a-e 35.6 a-c 0.6 a-f
Green 2 (UFR-17) 4.7 c-h 9.3 d-j 13.7 ab 36.3 a-d 0.7 b-h C-22 4.8 b-h 8.9 e-h 16.8 NA 0.5 ab ES-1 41 e-j 8.1d-h | 13.0 b-e 35.9 a-c 0.6 a-f
6058+2071-02-2 4.6 d-h 9.0 f-k 14.0 ab 36.7 a-c 0.7 d-i ES-6 4.8 b-h 9.0 c-h 17.3 NA 0.5 ab Orange 14 4.0 f-j 7.9 e-h | 13.7 a-d 35.9 a-c 0.6 c-f
Orange 4 (UFR-2) 4.6 d-h 9.2 e-k | 14.0 ab 36.4 a-d 0.7 c-i Orange 14 4.7 c-h 8.9 d-h 18.3 NA 0.5b C-22 4.0 g-j 7.8 e-h | 12.5 c-e 35.4 bc 0.6 a-f
Green 7 4.6 d-i 9.0 f-k 13.9 ab 354d 0.7 d-i C-57 4.7 d-h 8.8 e-h 18.8 NA 0.5b ES-6 4.0 g-j 7.8 e-h | 12.4 c-e 36.0 a-c 0.6 a-f
B Sour 4.5 e-j 8.8 g-k 14.3 ab 36.1 a-d 0.6 g-i 6058+2071-02-2 4.7 d-h 8.9 e-h 17.8 NA 0.5 ab ES-2 3.9 h-j 7.4 h 12.1 de 35.5 a-c 0.6 a-f
ES-6 4.4 f-j 8.8g-k | 14.1ab 36.7 a-c 0.6 f-i C-146 4.6 e-h 8.9 e-h 17.5 NA 0.5 ab X-639 3.8j 7.5fh | 11.7 e 35.7 a-c 0.6 a-f
ES-2 4.3 g-j 8.5 i-k 14.3 ab 36.6 a-d 0.6 hi ES-2 4.6 e-h 8.8 f-h 16.9 NA 0.5 ab ES-3 3.7]j 7.5gh | 133 a-e 35.4 bc 0.6 ef
X-639 4.2 h-j 87h-k | 129b 36.5 a-d 0.7 b-h Orange 4 (UFR-2) 4.5 f-h 8.8 fgh 18.3 NA 05b Amb+Benton** NA NA NA NA NA
ES-5 4.0ij 8.5 jk 14.6 ab 35.7 b-d 0.6 i X-639 4.4 gh 8.5 h 16.1 NA 0.5 ab Green 3** NA NA NA NA NA
ES-3 3.9]j 8.4 k 14.2 ab 35.6 cd 0.6 hi ES-3 4.2 h 8.5 gh 17.7 NA 0.5b Sorp+Sh-991** NA NA NA NA NA

(*)Different letters in columns indicate statistically significant (P <0.05) differences between rootstocks. If no letters are shown, differences were not statistically significant (P >0.05).
(**) Trees were removed by the cooperator.
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Fig. 12. Basinger Grove: ‘Valencia’ Orange — PS/box by rootstock, mean [2018/19, 2019/20

& 2020/21].
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Fig. 13. Camp Mack Grove: ‘Valencia’ Orange - Tree height by rootstock, mean [ft. cu.,
2018/19, 2019/20 & 2020/21].

Green 3
Amb+Benton
Sorp+Sh-991
Changsha+Benton
UFR 17: Green 2
6058+2071-02-2
UFR 6: Changsha+50-7
Orange 14

UFR 1: Orange 3
UFR 2: Orange 4
Amb+Czo

Green 7

UFR 5: White 4
ES-4

ES-7

Wgft+50-7

C-22

UFR 4: Orange 19
White 1

C-57

ES-3

C-146

C-54

ES-6

ES-1

Us-897

ES-2

ES-5

B Sour

X-639

[@2018/19

i 2019/20

[ 2020/21

0 4 8 12 16

20 24
CREC Citrus Plant Improvement



Fig. 14. Camp Mack Grove: ‘Valencia’ Orange - Tree canopy volume by rootstock, mean
[ft. cu., 2018/19, 2019/20 & 2020/21].
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Fig. 15. Camp Mack Grove: ‘Valencia’ Orange — Yield [boxes/tree] by rootstock,

mean [2018/19, 2019/20, 2020/21].
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Table 8. Camp Mack Grove: ‘Valencia’ Orange — juice quality by rootstock, mean [2018/19, 2019/20 &

2020/21]

2018/19 2019/20 2020/21

Rootstock Lbs solids/box* Brix Ratio |Juice color (CN)| Acid (%) Rootstock Lbs solids/box* Brix Ratio |Juice color (CN)| Acid (%) Rootstock Lbs solids/box* Brix Ratio |Juice color (CN)| Acid (%)
Changsha+Benton 6.0 a 11.1a 14.8 d-f 37.4 ab 0.7 a-d Changsha+Benton 5.8 a 10.2 a 219 b NA 0.5 a-d Changsha+Benton 5.4 a 9.8ab ]20.2a-c 36.2 a-c 0.5 a-d
UFR-6:Changsha+TF 50-7 5.8 ab 10.9 ab 14.5 d-f 37.1 a-c 0.8 a-c UFR-6:Changsha+TF 50-7 5.5 ab 9.8 a-c 20.7 b NA 0.5 a-c Changsha+50-7 (UFR-6) 5.2 ab 9.6 a-c | 17.9 bc 36.5 ab 0.5 ab
White 1 5.7 a-c 10.9 ab 14.8 d-f 36.7 a-c 0.7 a-e White 1 5.5 a-c 9.8 ab 19.5b NA 0.5 ab White 4 (UFR-5) 5.2 a-c 10.0 a 19.6 bc 36.2 a-c 0.5 a-c
ES-4 5.7 a-d 10.8 a-c | 18.7 ab 37.4 ab 0.6 g-i Wgft+50-7 5.5 a-d 9.8 ab 18.8 b NA 0.5 a ES-4 5.1 a-d 9.7a-c |24.6a 36.7 a 0.4 de
UFR- 5 White 4 5.7 a-d 10.8 a-c | 14.0 d-f 37.0 a-c 0.8 a Green 7 5.3 a-e 9.8 a-c 21.8 b NA 0.5 a-d Wgft+50-7 5.1 a-e 9.6 a-c | 17.5 bc 36.2 a-C 0.6 a
Sorp+Sh-991 5.6 a-e 10.5 a-e | 15.4 c-f 36.8 a-c 0.7 a-f UFR- 5 White 4 5.3 a-e 9.7 a-c 20.7 b NA 0.5 a-c ES-7 5.0 a-f 9.9ab |20.9ab 36.0 a-c 0.5 a-d
Green 3 5.5 a-f 10.6 a-d | 15.3 c-f 37.1 a-c 0.7 a-f Sorp+Sh-991 5.2 a-f 9.7 a-c 224 b NA 0.4 a-d White 1 5.0 a-g 9.6 a-c | 18.4 bc 36.0 a-c 0.5 a-c
Wgft+50-7 5.4 a-g 103 af |136f 36.9 a-c 0.8 ab ES-4 5.2 a-f 9.6 a-d 33.1a NA 0.3 ef Orange 3 (UFR-1) 4.9 a-g 9.4 a-c | 18.6 bc 36.1 a-c 0.5 a-c
Amb+Benton 5.4 b-g 10.1 a-g | 14.6 d-f 37.5a 0.7 a-f UFR-17:Green2 5.1 a-f 9.5 a-e 20.7 b NA 0.5 a-d Amb+Czo 4.8 a-g 9.3 a-d | 20.9 ab 36.2 a-c 0.4 b-d
6058x2071-02-02 5.2 c-h 9.9c-g |14.9 cf 36.8 a-c 0.7 b-h 6058x2071-02-02 5.1 a-f 9.5 a-e 214 b NA 0.4 a-d Orange 14 4.8 a-g 9.3 a-d | 19.9 a-c 36.2 a-C 0.5 a-d
UFR- 4:0range 19 5.2 c-h 9.9cg |151cf 36.9 a-c 0.7 c-h Green 3 5.1 a-f 9.6 a-d 21.5b NA 0.5 a-d C-146 4.8 a-h 9.4 a-c | 18.4 bc 35.9 a-c 0.5 a-c
Amb+Czo 5.2 c-h 9.9 b-g | 15.4 c-f 37.3 ab 0.6 d-i ES-7 4.9 a-g 9.5 a-e 21.8 b NA 0.4 a-d Orange 19 (UFR-4) 4.7 a-h 9.3 a-d | 19.5 bc 35.9 a-c 0.5 a-d
UFR-1:0Orange 3 5.2 c-h 9.9 b-g | 14.4d-f 37.1 a-c 0.7 a-f UFR- 4:0range 19 4.8 b-g 9.1 b-g 20.5 b NA 0.4 a-d Green 7 4.7 b-i 9.2 a-e |18.2 bc 355 ¢ 0.5 a-c
ES-7 5.2 c-h 10.3 a-f | 17.0 bc 36.6 a-c 0.6 f-i UFR-1:Orange 3 4.8 b-g 9.0 b-g 19.5 b NA 0.5 a-c C-54 4.6 b-i 9.0 a-e | 18.2 bc 36.0 a-c 0.5 a-d
Green 7 5.1 d-h 10.0 b-g | 14.9 d-f 36.4 bc 0.7 a-g Amb+Czo 4.7 b-g 9.2 a-f 24.2 b NA 0.4 c-e ES-1 4.6 b-i 9.0 a-e | 18.2 bc 36.0 a-c 0.5 a-c
C-146 5.1 d-h 9.8 c-g 15.6 c-f 37.0 a-c 0.6 f-i C-54 4.7 b-g 8.8 c-h 19.6 b NA 0.4 a-d C-22 4.5 b-j 8.9 a-e |19.3 bc 36.1 a-c 0.5 a-d
UFR-17:Green2 5.0 e-h 9.7d-g | 14.1d-f 36.6 a-c 0.7 a-f Orange 14 4.6 b-h 9.0 b-g 21.7 b NA 0.4 b-e C-57 4.5 c-j 8.8 a-e | 18.2 bc 36.0 a-c 0.5 a-d
C-22 4.9 f-h 9.6 e-g | 15.8 c-e 37.0 a-c 0.6 f-i C-22 4.6 c-h 8.7 d-i 21.8 b NA 0.4 c-e US-897 4.4 d-j 8.6 c-e | 18.1 bc 35.9 a-c 0.5 a-d
C-54 4.9 f-h 9.5 f-h | 14.8 d-f 36.6 a-c 0.6 e-i US-897 4.6 d-h 8.6 e-i 193 b NA 0.4 a-d 6058+2071-02-2 4.4 d-j 8.8 b-e | 18.5 bc 36.1 a-c 0.5 a-d
US-897 4.9 gh 9.2 g-j 15.0 c-f 36.8 a-c 0.6 f-i C-57 4.5 e-h 8.8 b-g 20.6 b NA 0.4 a-d Green 2 (UFR-17) 4.4 e-j 8.6ce |156¢c 35.8 a-c 0.6 a
Orange 14 4.8 gh 9.4 f-i 14.7 d-f 36.7 a-c 0.6 e-i C-146 4.5 e-h 8.5 e-i 20.6 b NA 0.4 b-d ES-5 4.3 f-j 8.9 a-e | 19.4 bc 35.7 be 0.5 a-d
C-57 4.8 h 9.6 d-g | 15.0 c-f 37.1 a-c 0.6 d-i Amb+Benton 4.5 e-h 8.9 b-g 22.3 b NA 0.4 c-e Orange 4 (UFR-2) 4.3 g-j 8.8 b-e | 20.6 ab 36.0 a-c 0.4 c-e
ES-1 4.7 hi 9.1 g-k | 15.5 c-f 36.7 a-c 0.6 f-i UFR-2:Orange 4 4.4 e-h 8.8 b-g 21.7 b NA 0.4 b-e B Sour 4.3 g-j 8.7 b-e | 18.1 bc 35.6 bc 0.5 a-d
UFR-2:0Orange 4 4.7 hi 9.2 g-j 16.1 cd 36.9 a-c 0.6 g-i B Sour 4.3 f-i 8.6 e-i 19.6 b NA 0.4 a-d X-639 4.1 h-j 8.7 c-e |18.3 bc 36.0 a-c 0.5 a-d
B Sour 4.6 hi 9.3 f-i 15.4 c-f 36.7 a-c 0.6 f-i ES-5 4.1 g-j 8.5 e-i 214 b NA 0.4 c-e ES-2 3.9 j 8.1le 16.0 bc 35.5 ¢ 0.5 a-c
ES-6 4.2 ij 86 h-k |193a 36.7 a-c 0.4 ] ES-1 4.0 g-j 8.3 f-i 21.1b NA 0.4 c-e ES-6 3.9 ij 82de [24.7a 36.0 a-c 03e
ES-5 4.11ij 8.6 h-k | 15.2 c-f 36.2 ¢ 0.6 hi X 639 3.7 h-k 8.1 g-i 20.5 b NA 0.4 c-e ES-3 3.9j 8.6 c-e | 18.0 bc 35.4 ¢ 0.5 a-d
ES-2 39j 8.3 jk 14.0 ef 36.7 a-c 0.6 f-i ES-2 3.4 -k 7.7 hi 19.5 b NA 0.4 c-e Amb+Benton** NA NA NA NA NA
x 639 3.8j 8.2k 14.6 d-f 36.5 a-c 0.6 hi ES-6 3.3 jk 7.7 i 32.8 a NA 0.2f Green 3** NA NA NA NA NA
ES-3 3.7]j 8.5i-k | 15.6 c-f 36.4 bc 0.5 ij ES-3 2.9 k 7.6i 21.1b NA 0.4 de Sorp+Sh-991** NA NA NA NA NA

(*) Different letters in columns indicate statistically significant (P < 0.05) differences between rootstocks. If no letters are shown, differences were not statistically significant (P >0.05).
(**) Trees were removed by the cooperator.
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Fig. 46. Camp Mack Grove: ‘Valencia’ Orange — PS/box by rootstock, mean [2018/19,

2019/20 & 2020/21].
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