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Bowman/USDA “TRIALS” of new
rootstock selections are always planted as
randomized complete block design

And usually have 6-12 statistical
replicates

When working with grower-cooperator sites,
design may be modified to fit the grower’s
situation, including reduced replicates or

Incomplete blocks



Many plantings with USDA rootstocks have
been made with grower-cooperators

| do not categorize these plantings as
ROOTSTOCK TRIALS

unless they have at least 4 statistical replicates
and are randomized



Trees for most new USDA rootstock trials
planted in the last 6 years have been
propagated by cuttings, since most include
new hybrids not yet producing seed



| have done work to refine methods for
propagation of citrus rootstocks by cuttings

Now have a system that works very well for a
broad range of rootstock types

Growth i1s comparable to seedling liners
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Single node stem cuttings of US-802 rapidly growing
at 2 weeks age




Trees for most USDA rootstock trials are
propagated in the DPI certified Bowman
greenhouse nursery at Ft. Pierce because of
the complexity to propagate large numbers
of rootstocks by cuttings

And have trees ready for field planting
at the same time



Waiting for seed from new hybrids before
beginning the testing process would add at
least 6-10 years to the development process

That 1s 6-10 years we cannot afford to waste

Seed trees of USDA rootstocks are planted
Into the field on USDA farms at an early
stage, so In most cases, some seed will
probably be available soon after rootstock
release



Seed trees planted on USDA farm for
rootstocks in advanced stage field testing




As USDA rootstocks appear to show some
promise for potential release, the clone is
given to DPI for STG cleanup and Iindexing -

So that large scale seed production and
micropropagation will be possible.

About 100 USDA rootstock selections, mostly
8 “have been given to DPI for STG
and indexing In the last 3 years.



DPI Full Clone
DPI-814-1279
DPI-814-1281
DPI-814-1282
DPI-814-1283
DPI-814-1284
DPI-814-1287
DPI-814-1297
DPI-814-1305
DPI-814-1516
DPI-814-14-04
DPI-814-14-05
DPI-814-14-01
DPI-814-13-251
DPI-814-14-02
DPI-814-14-03
DPI-814-14-06
DPI-814-14-07
DPI-814-14-08
DPI-814-14-09
DPI-814-14-10
DPI-814-13-12
DPI-814-1102
DPI-814-1103
DPI-814-1104
DPI-814-1105
DPI-814-1111
DPI-814-1293
DPI-814-1317
DPI-814-1319
DPI-814-1321
DPI-814-1481
DPI-814-2101
DPI-814-2102
DPI-814-2103
DPI-814-2104
DPI-814-2105
DPI-814-2106
DPI-814-2107
DPI-814-2108
DPI-814-2109
DPI-814-2110
DPI-814-1664
DPI-814-1673
DPI-814-1692
DPI-814-1730
DPI-814-1740
DPI-814-1741
DPI-814-1753
DPI-814-1757

Testing on STGs Update

gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.

gPCR testing complete.

gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.

gPCR testing complete.
gPCR testing complete.

gPCR testing on STG complete.

gPCR testing complete.
gPCR testing complete.

gPCR testing on STG complete.

gPCR testing complete.
gPCR testing complete.
gPCR testing complete.
gPCR testing complete.
gPCR testing complete.
gPCR testing complete.
gPCR testing complete.

gPCR testing on STG complete.

gPCR testing complete.

gPCR testing on STG complete.

gPCR testing complete.

gPCR testing on STG complete.
gPCR testing on STG complete.

gPCR testing complete.
gPCR testing complete.
gPCR testing complete.
gPCR testing complete.
gPCR testing complete.

gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.

DPI Increase
6 Props 8/13/2014
6 Props 7/16/2014
6 Props 7/16/2014
6 Props 9/10/2014
6 Props 7/2/2014
6 Props 7/16/2014
6 Props 7/30/2014
6 Props 8/13/2014
6 Props 5/6/2015
6 Props 7/16/2014
6 Props 7/16/2014
6 Props 9/10/2014
7 Props 7/12/2015
6 Props 9/10/2014
6 Props 9/10/2014
6 Props 7/16/2014
6 Props 7/30/2014
6 Props Req 6/24/2014
6 Props 8/13/2014
6 Props 7/27/2014
6 Props Req 7/16/2014
6 Props 8/13/2014
6 Props 9/10/2014
6 Props 7/27/2014
6 Props 8/13/2014
Props 3/4/2015
6 Props 8/13/2014
6 Props 11/19/2014
6 Props 12/3/2014
6 Props 7/27/2014
6 Props 8/13/2014
6 Props 1/7/2015
6 Props 4/8/2015
6 Props 12/3/2014
6 Props 4/8/2015
6 Props 12/3/2014
6 Props Rebudded 4/8/2015
6 Props 4/8/2015
6 Props 11/19/2014
6 Props 1/7/2015
6 Props 11/19/2014
Props 3/4/2015
Props 2/23/2015
7 Props 6/24/2015
6 Props 6/10/2015
6 Props 1/7/2015
Props 3/4/2015
7 Props 5/27/2015
7 Props 6/24/2015

DPI Full Clone
DPI1-814-1837
DPI1-814-1845
DPI1-814-1318
DPI1-814-1851
DPI1-814-1859
DPI1-814-1627
DPI1-814-1659
DPI1-814-1663
DPI1-814-1672
DPI1-814-1691
DPI1-814-1696
DPI-814-1721
DPI-814-1742
DPI-814-1744
DPI1-814-2132-FT15-023
DPI1-814-2264-FT15-029
DPI-814-2331-FT15-033
DPI-814-2345-FT15-034
DPI-814-2141-FT15-024
DPI-814-2195-FT15-026
DPI-814-2255-FT15-027
DPI-814-2259-FT15-028
DPI-814-2175
DPI-814-2290
DPI-814-2303
DPI-814-2303
DPI-814-1705-FT05-208

DPI-814-1745-FT05-239
DPI-814-1750-FT05-244
DPI-814-1756-FT05-250

Testing on STGs Update
gPCR testing on STG complete.
gPCR testing complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.

DPI Increase
6 Props 8/5/2015
6 Props 9/30/2015
6 Props rebudded 12/2/2015
6 Props 7/22/2015
6 Props 8/5/2015
7 Props 6/24/2015
7 Props 6/24/2015
7 Props 6/10/2015
6 Props 8/5/2015
6 Props 8/19/2015
7 Props 6/24/2015
6 Props 9/30/2015
6 Props 9/30/2015
6 Props 9/30/2015
6 Props 9/30/2015
6 Props 9/30/2015
6 Props 5/4/2016
6 Props 12/29/2015
6 Props 9/30/2015
6 Props 9/16/2015
6 Props 12/9/2015
6 Props 10/14/2015
6 Props 10/14/2015
6 Props 12/9/2015
6 Props 1/28/2016
6 Props 5/4/2016
6 Props 6/1/2016

1st g PCR Coll Neg; 2nd Coll 1/14/2017 6 Props 9/6/2016
1st g PCR Coll Neg; 2nd Coll 4/4/2017 6 Props 11/30/2016

gPCR testing on STG complete.

DPI-814-2491-WF5-31-30 gPCR testing on STG complete.

DPI-814-2492-WF5-37-1 gPCR testing on STG complete.
DPI-814-2493-WF5-37-7 gPCR testing on STG complete.

DPI1-814-2494-WF5-37-10

DPI1-814-1777-FT06-76
DPI1-814-1865-FT06-98
DPI1-814-1867-FT07-064
DPI1-814-1678
DPI1-814-1688
DPI1-814-1694
DPI1-814-1644
DPI1-814-1679
DPI1-814-1681
DPI1-814-2135
DPI1-814-1122
DPI1-814-1123
DPI1-814-1701
DPI1-814-2152

gPCR testing on STG complete.
gPCR testing on STG complete.
gPCR testing on STG complete.
Too small to test

To small to test
To small to test
To small to test

To small to test
To small to test
To small to test

6 Props 6/15/2016
6 Props 6/1/2016

6 Props 7/21/2016
6 Props 7/21/2016

6 Props 8/11/2016
6 Props 7/21/2016
6 Props 7/21/2016




There are some concerns about whether
rootstocks propagated by cuttings (or
micropropagation) perform the same as
rootstocks propagated by seed

| am conducting research to make this
comparison



Many trials are in the field with some of the
same rootstocks propagated by both seed
and cuttings

Initial indications are that field performance
of trees on rootstocks propagated by cuttings
IS similar to those same rootstocks propagated

by seed



More thorough comparison of rootstocks
propagated by seed, cuttings, and
micropropagation Is the subject of a separate
research project underway in collaboration
with Dr. Ute Albrecht, UF Immokalee

We are hoping that a preproposal on this
subject that was submitted to CRDF through
the Florida citrus nurserymen will be funded,

so that we can more fully evaluate the three
propagation methods
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| have planted about 80 replicated rootstock
field trials with USDA rootstocks over the
past 25 years. Most have been used to collect
useful information.

Many of those trials no longer exist, have
been abandoned by the grower, or are no
longer useful for the breeding effort.

At present, | consider that | have 26 active
USDA rootstock field trials, and am a
cooperator on many other rootstock trials.



Number of  Number of Date Years of data
Trial Short  Location  Design Scion rootstocks  Replications established  collected
Bowman 1 Bl West RCBD \Valencia 11 2000 multiple
Bowman 2 B2 West RCBD Valencia 18 2002 multiple
Bowman 3 B3 Central RCBD  Hamlin 12 2002 multiple
Bowman 4 B4 East RCBD Minneola 10 2003 multiple
Bowman 5 B5 East RCBD Ray Ruby 7 2006 multiple
Bowman 6 B6 Central RCBD \Valencia 17 2008 multiple
Bowman 7 B7 Central RCBD  Hamlin 39 2011 multiple
Bowman 8 B8 Central RCBD  Hamlin 35 2012 multiple
Bowman 9 B9 West RCBD Murcott 9 2014 2
Bowman 10 Central RCBD Valencia 20 2014
Bowman 11 Central RCBD Navel 9 2014
Bowman 12 Central RCBD Pummelo 9 2014
Bowman 13 East RCBD Valencia 51 2014
Bowman 14 West RCBD Valencia 48 2014
Bowman 15 East RCBD Valencia 47 2015
Bowman 16 Central RCBD Hamlin 36 2015
Bowman 17 Central RCBD Hamlin 15 2015
Bowman 18 East RCBD Valencia 59 2016
Bowman 19 West RCBD Valencia 71 2016
Bowman 20 Central RCBD Hamlin 41 2017
Bowman 21 East RCBD \Valencia 57 2017
Bowman 22 East RCBD Valencia 58 2017
Bowman 23 East RCBD Mandarin 12 2017
Bowman 24 East RCBD Mandarin 12 2017

McCollum/
Bowman 1
McCollum/
Bowman 2
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Central RBD Navel

Central RBD Navel







Every field trial is a source of unique
Information about rootstock performance
under those specific conditions

By putting together information from
multiple field trials in different locations,
we can make good inferences of broader

field performance



_ake Wales
- . Polk County

Immokalee
Collier County




USDA-Wheeler
Cooperative Valencia Trial

J Lake Wales, Polk County
 Trees planted 2008

J Valencia scion

21 trees per rootstock

J 7 Replicates; Randomized
J 100% infected with Las







USDA-Wheeler Valencia Trial Yields

Rootstock
US-942

2012

2013

2014

2015

Total Ibs/tree

US-1516

US-896
US-1503
Swingle

US-802

Kuharske

US-812

Cleopatra

Kinkoji




USDA-Barron Collier
Cooperative Valencia Trial

1 Silver Strand Grove, Collier
County

J Valencia Scion; Trees planted 2002
J 18 trees per rootstock

J 6 Replicates; Randomized

1 100% infected with Las




USDA-Barron Collier VValencia Trial Yields

Total
Ibs/tree

Rootstock | 2010 | 2012 2013 2016

Cleopatra

Carrizo

Swingle

US-812

US-897 93 56 112 71 332 ¢C




Compare 11 rootstocks
used In both trials

Based on cumulative yield
over 4 seasons
(pounds per tree)



Rootstock Lake Wales Combined
US-802 387 765 1152
US-942 500 616 1116

Cleopatra 348 002 950
US-801 282 836
Carrizo 920
Swingle 396 940
US-812 879
Kinkojl 286 807
US-852 816
US-896 451 808
US-897 302 634




Use Rank to compare the
rootstocks used In both
trials

Based on cumulative yield
over 4 seasons
(rank 1-11)



Rootstock Lake Wales Immokalee @ Rank Ave.

2 1.5

4 1

wingle 3 C
‘Carrizo 5 5 5
Cleopatra 8 3 5.5
US-01Z ( ( (
US-801 4 7.5
US-852 6 9 7.5
Kinkoji 10 8 9
US-897 9 11 10




Rootstocks affect tree size

In a commercial planting,
the row and tree spacing
should be optimized for
a scion/rootstock combination.



USDA-Barron Collier Valencia Tree size (14 yrs)

Treedia. § Optimum tree FOptimum row

Rootstock (ft) spacing (ft) spacing (ft)
US-802 10 10 18
US-942 9 9 17
Cleopatra 10 10 18
Carrizo 17
Swingle 17
US-812 16

US-897 15




Spacing § Trees

Total box

Total box

Rootstock (Ft) per tree per acre
(4 yr)
US-802 10 x 18 8.5
US-942 9x17 6.9
Cleopatra | 10x 18 6.7
Carrizo 9x17 6.1
Swingle 9x17 6.0
US-812 8 x 16 5.8
US-897 7 x15 3.7




Rootstocks also affect:

 Fruitsize

 Fruit brix and acid
e Fruit drop

* Shoot flush
 Root flush

e Canopy decline

o Las titer
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USDA-Hammond Ray Ruby rootstock trial,
Indian River County

Number | Number
Planting trees trees Percent
Rootstock arrangementjj planted died | tree death

US-897 6x112 672 12 1.8b
US-812 6 X 76 456 12 26Db
US-852 6 X 76 456 14 31b
Swingle 6 X 76 456 16 35D
US-942 6x112 672 24 3.6Db

X-639 6 X 76 456 23 5.0b

Sour orange 6X 76 456 48 10.5a






Ray Ruby rootstock trial, Indian River County
8 sampling times (Sept. May)
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Main effects of rootstock on Ray Ruby juice quality
In January (2011-14)

Solids Acid Solids/Acid
Rootstock (%) (% citric) Ratio
Sour orange 8.6 cd 1.11d 7.87 ab

Swingle 89b 1.20 a 7.54 b

US-812 9.0b 1.18 b 7.95 a
US-852 8.5d 1.08 d 7.97 a

US-897 9.2 a 1.18 ab 7.95 a

US-942 87CcC 1.12 cd 7.92 a3
8.1le 1.08 d




USDA Picos Farm
Valencia Rootstock Trial

J Picos USDA Farm; St Lucie County
J Valencia Scion; Trees planted 2014

d Contains 45 Supersour hybrids;
and Sour orange, Swingle, Cleopatra

1 12 Replicates; Randomized
1 Estimate 30% infected with Las




SDA SuperSour Rootstock Trial
Valencia scion St. Lucie County




Valencia rootstock trial, Saint Lucie Co. - Yield 2017

7 é m:_.mn_o_m_u_’Y
90UBIO INOS mumd

.
O|DUING sy

Best new hybrids




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	USDA-Wheeler Valencia Trial Yields 
	Slide Number 24
	USDA-Barron Collier Valencia Trial Yields
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	USDA-Barron Collier Valencia Tree size (14 yrs)
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41

