Evaluation of grafted plants for




Why graft tomatoes?

Combine the features of two cultivars

Scion:
Fruit traits desired by processors,
determinant growth habit

Rootstock:

 Resistance and/or tolerance to
soil-borne disease and nematodes

Source: Www.mighty'mato?i:om
(Plug Connection, Vista, CA)

* Increased abiotic stress tolerance
* Increased vigor & fruit size, fruiting over a longer period

» Mostly interspecific hybrids between cultivated tomato (Solanum
lycopersicum) and wild species (typically S. habrochaites, less
commonly S. peruvianum or S. cheesmaniae)



Vine length: 30" feet
Production: 8to 10 months
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Most tomato rootstocks have been bred for greenhouse productio
longer production cycles and tolerance of variable conditions (cold, hot, etc.)
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1. Sterile trays & sterile media 3. Grafting clips positioned half-way
seeded 4 weeks before grafting on rootstock stems
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2. Both rootstock & scion plant 4. Scion stems align to rootstock angle
stems clipped at ~45° angle with attention to match stem diameter



Occasional problems with overgrowth of the high vigor rootstocks, which then
need to be hand removed



2018 field trial, north Delta
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Yield Soluble solids PTAB PTAB

Scion Rootstock M (°Brix) Hue pH
DRI319  Maxifort @ b y 5.10 d 211 ab 4.54
DRI 319 Multifort 56.93 bc 5.43 cd 20.9 bc 4.51
DRI 319 Non-disclosed rootstock 50.36 C 5.75 bc 20.9 bc 4.51
DRI 319 non-grafted control 49.83 C 5.70 bc 21.0 ab 4.49
HM 3887 Maxifort 79.55 a 55% 5.13 d 21.0 ab 4.51
HM 3887 Multifort 77.74 a 51% 5.08 d 21.1 ab 4.48
HM 3887 Non-disclosed rootstock 52.57 bc 6.30 a 20.4 C 4.49
HM 3887 non-grafted control 51.33 C 6.00 ab 20.9 bc 4.45
N 6428 Maxifort 86.38 a 50% 4.30 e 215 a 4.52
N 6428 Multifort 80.75 a 40% 4.60 e 20.9 bc 4.49
N 6428 Non-disclosed rootstock 60.85 bc 5.33 cd 20.4 C 4.47
N 6428 non-grafted control 57.73 bc 5.15 d 20.6 bc 4.50
Mean 63.89 5.32 20.9 4.50

LSD 11.20 0.45 0.6 ns
Probability <0.0001 <0.0001 0.040 0.508
CV (%) 12.182 5.85 2.05 1.00

GROUP CONTRASTS

GrafteQ% a E 522 b 20.9 4.50

Non-grafted 5296 b 5.62 a 20.8 4.48

Contrast Probability <0.0001 0.0006 ns ns



8-Aug 5-Oct 5-Oct 5-Oct
vigor cover est. harvest date
Scion Rootstock NDVI NDVI (1to 4) (%) (day in October)

DRI 319 Maxifort 0.81 0.59 24 56 10.3
DRI 319 Multifort 0.80 0.57 2.0 51 10.5
DRI 319 Non-disclosed rootstock 0.79 0.50 1.4 40 5.5
DRI 319 non-grafted control 0.78 0.50 1.3 39 5.0
HM 3887 Maxifort 0.81 0.63 3.5 74 16.8
HM 3887 Multifort 0.80 0.63 3.6 75 17.3
HM 3887 Non-disclosed rootstock 0.74 0.52 1.8 45 10.8
HM 3887 non-grafted control 0.73 0.55 1.8 51 12.0
N 6428 Maxifort 0.85 0.66 3.9 85 17.3
N 6428 Multifort 0.84 0.64 4.0 80 15.5
N 6428 Non-disclosed rootstock 0.82 0.56 2.9 65 10.8
N 6428 non-grafted control 0.79 0.55 2.9 59 12.5
Mean 0.8 0.6 2.6 60 12
LSD 0.036 0.037 0.67 12.1 3.8

Probability <0.0001  <0.0001 <0.0001 <0.0001 <0.0001

CV (%) 3.093 4.502 17.770 14.027 22.238

GROUP CONTRASTS

Grafted 0.81 0.59 2.8 63.5 12.7
Non-grafted 0.77 0.53 2.0 49.6 9.8

Contrast Probability <0.0001 <0.0001 <0.0001 <0.0001 0.0027




Grafted vs
non grafted
Probability

FACTORS
Varety (scion)
Probability

Rootstock
Probability
LSD 5%

Interaction (probability)
Variety x Rootstock
% CV

Y 2016

v Yield increase
averaged 8 to 19%

v Increased ‘vigor’
and plant canopy,

Y2018 % of
harvested non-
Yield grafted

Y 2017
harvested
yield grafted
Tons/A

% of
non-
grafted
yield

% of
harvested non-
yield

Tons/A yield

Tons/A yield &

but delayed

sz £ maturity

100% £

60.4 110 49.9 119 83.5
55.2 100 41.9 100 77.1

§ ¥ No Interaction
between
rootstock x scion
combinations

0.001 0.00 0.000

tested

| v Limited wild
shoots emerging
from rootstocks

UC Farm Advisor testing in
commercial fields
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Summary

2018 north Delta trial:

 De Ruiter’s rootstocks increased yield of three scions
by an average of 39%

* High yielding plots had lower soluble solids,
Maxifort-grafted plots had slightly poorer fruit color

From three other trials over three years:
e vield increases of 8 to 19%
From all trials:

e Grafting increased ‘vigor’ and plant canopy, but

delayed maturity University of California

Agriculture and Natural Resources



POTENTIAL ADVANTAGES CHALLENGES

High cost of establishment (rootstock
seed, grafted plants)

Greenhouse logistics:

» Rootstockseed germination and
uniformity challenges

e Doubling greenhouse space for first
month, plus special healing facility

Higher yield e Potentiallylower soluble solids?
e Potentially slightly higher input costs?
e Delayed harvest

Planting withunion belowground may
compromise disease resistance

e Few/no rootstocks with F3,Vert race 2

Improved resistance to soilborne diseases

Abiotic stresstolerance Yield advantage may be greater at some
sites than others

High vigor, better fruit cover, less sunburn Perhaps greaterneed to manage vines
with training or trimming?
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www.vegetablegrafting.org/tomato-rootstock-table C Search ﬁ

search our site E

Home = Tomato Rootstock Table

Tomato Rootstock Table

1 - 51 of 51 ERs
Rootstock Product URL Developer Bacterial Corky Fusarium Fusarium Fusarium  Fusarium  Southern  Vertilium  Root-knot  Tor
Variety Wilt Root Rot Wilt Race Wit Race WiltRace Crown Blight Wikt Hematode Mo
1 2 3 and Root Vir
Rot
Aegis F1 Click Here Takii IR IR HR HR HR HR HR R "
Aibou Click Here Asahi R R R R R R R
Industries
Akaoni Click Here Asahi R
Industries
Anchar-T F1 Click Here Takii IR HR HR HR HR R
Aooni Click Here Asahi R R R R R
Industries




Vegetable Grafting Webinar Series

Members of the SCRI Grafting Project Team have organized a grafting webinar series. Each month a
webinar will be offered, covering a different topic about the science and technology of vegetable grafting.

Upcoming Webinars:

January 31, 2019 8 — 9 AM Pacific
Use of Vegetable Grafting for Soil-Borne Disease Management
Dr. Frank Louws, North Carolina State University

Past Webinars (recorded, available to watch via YouTube link):

* Developing a New Tomato Grafting Machine. Yuji Masaki, Kusakabe Kikai Co.
Ltd., Osaka Japan

* Indoor Production of High Quality Grafted Plants: Benefits and Energy
Optimization. Dr. Ricardo Hernandez, North Carolina State University

www.vegetablegrafting.org



Thanks!
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