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Major expected outcomes:
 Resources, platform and guidelines for strawberry
propagation in protected culture
 Genomic Database of high quality strawberry genomes
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Optimize Plant
Conditioning

Optimize Indoor Propagation Evaluate Performance
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Can we use simple tools to optimize propagation in open-field nurseries?
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Can we target the genetic differences
between cultivars?
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Substrate Sources @ PINDSTRUP

Peat = Premier Pro-Moss
ForestGold (FG) = Pindstrup K
GreenFibre (GF) = Klasmann-Deilmann ;c 1ake it ;,i;w
Processed-tree-substrate (PTS) = NCSU
Aged pine bark (APB) = Pacific Organics
Coarse perlite = Supreme Perlite
Industry Standard = 50% Coir/50% Peat

®
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60% Peat: 40% PTS
80% Peat: 20% PTS
60% Peat: 40% FG
80% Peat: 20% FG
60% Peat: 40% GF
80% Peat: 20% GF
60% Peat: 40% APB
80% Peat: 20% APB
60% Peat: 40% Perlite
80% Peat: 20% Perlite
100% Peat

Industry standard
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60% Coir: 40% PTS
80% Coir: 20% PTS
60% Coir: 40% FG
80% Coir: 20% FG
60% Coir: 40% GF
80% Coir: 20% GF
60% Coir: 40% APB
80% Coir: 20% APB
60% Coir: 40% Perlite
80% Coir: 20% Perlite
100% Coir

Industry standard
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Container Size
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Materials and Methods

Experimental Substrates:
1. 80% coir: 20% perlite

2. 50% coarse perlite:
25% peat: 25% coir
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Physical Properties ] Air Space

|:| Container Capacity
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Materials and Methods

Containers were made from - i
Schedule 40 PVC pipe: aa e AR

1. 10.16 x 37.0-cm (3L)
2. 10.16 x 24.7-cm (2L)
3. 15.24 x 16.5-cm (3L)
4. 15.24 x 11.0-cm (2L)
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Summary

 80% Coir- 20% Perlite and 80% Peat — 20% APB: highest
daughter plant numbers

« Very generally: substrates that low airspace, more container
capacity provide more daughter plants.

« 2L — TALL - HIGH AIRSPACE & 3L — SHORT - LOW
AIRSPACE led to more daughter plant production.
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Genomic Database
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Fronteras Monterey

Xy )\1

Visualization of GA200x4 in subgenome C
of ‘Monterey’ and ‘Fronteras’
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3696.270 bp
I I I
IVI t AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
ONTEIEY e ——————————
t t.

Fronteras

has a 1 bp insertion
GT to GAT
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We have deep-sequenced and aligned genomes of 13
strawberry cultivars

Reads Bases H H . A~ HIH
W [> High quantity: ~ 35 billion
Albion 246.45  36.81 94.17% : :
Brilliance  205.10  30.62 93.87% bases each cultiva F) which
Cabrillo 22213  33.14 93.75%

° equals 145 X coverage on
Camarosa 214.25 32.00 93.42%
Chandler 214.03 31.94 93.44% avera ge
Finn 225.94  33.72 93.61%
Fronteras 233.60 34.89 93.61%
Monterey 224.13 33.48 93.62% . .
Moxie 204.68  30.56 94.10% > High quality: Q30 bases
Portola 21050  31.41 93.44%
Radiance  223.81  33.44 94.13% >93%
RubyJune 21421 32,01 93.94%
Sensation Note: Q30 means the sequence error rate is

1/1000 bases 24
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Output
Tracks
(genome/
annotatio
n/

cultivars)

Web interface

File Edit View History Bookmarks Tools Help

& | localhost:8000/ x|+ ~
& [¢] QO D localhost:3000 b ® @ a =
Cultivated Strawberries Genomic Resource (Beta)
The default view shows the region for gene "FxalAg100002" located in chr_1A:7507..8881.
Search by gene name. You can try with this one: Fxa5Ag201159 Dis Ia e n ome re io
veu|  4—— play § 8
hr 1A 2M M oM &M 10M oM 14M 161 8M 20M 22M
= D B — ¢« H » ‘-chrwATS(ﬂa@ Q@ LZBK;)_LTLO\*ii
onr_1a 7,600 7.700 7,600 7,900 8,000 6,100 8.200 8,300 8400 8500 I T eew
# x Reference sequence (farrt) i || | LI nl  I— ] 111 | 1Ll | 11 | | |
/R E—

# X farrl GFF Ref

Gene Query: |Enter gene qguery Search

GenelD Chromosome Start End Description Arabidopsis homolog Gene name

Gene search function
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Input (three ways)

File Edit View History Bookmarks Tools Help - @ x
& | localhost:8000/ x [ + ~
« [¢] O D localhost:5000 A ® @ 8 =

Cultivated Strawberries Genomic Resource (Beta)

1 T e The default view shows the region for gene "FxalAg100002" located in chr_1A:7507..8881.
-
. y p I r‘&earch by gene name. You can try with this one: Fxa5Ag201159 .

the Gene arch by gene name. V';ewl / Hlt I’VieW” . the

ID

€ [ > | e iaTsor.see 2 —e -

8,100 8,200 8,300

chr_1A 7,600 7,700 7,800

i % Reference sequence (fant) ; || | | I
o — —

LA MO0 A 0 A 1001 AR A 11
A0 T YV Tt 1 0 O A0 0T 0 00

#..X farrt GFF Ref :

3 B /Gene Query: |Enter gene query Search
GenelD Chromosome Start End Description Arabidopsis homolog Gene name

Search
for the
gene ID
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Gene ID search function

o ”
Hit “Search —
Type in the key & | localhost:8000/ x | G gibberellicacid oxidase - X + v

¢} O D localhost b ® f =

d Gene Query: |gibberellin Search
Wo r ) e g . Gene ID Chromosome  Start End Description Arabidopsis homolog ~ Gene name

“_» . ” FxalAg100377  chr_1A 2182048 2183230  20G-Fe(ll) oxygenase superfamily AT4G21690.1 gibberellin 3-oxidase 3
g I b b e re I I I n FxalAgl02548 chr_1A 17039291 17042576  2-OXOGLUTARATE (20G) AND FE(Il)-DEPENDENT OXYGENASE SUPERFAMILY PROTEIN-RELATED ~ AT1G02400.1 gibberellin 2-oxidase 6
FxalBg200370  chr_1B 1994178 1995358 Fe(2+) 2-oxoglutarate dioxygenase domain AT4G21690.1 gibberellin 3-oxidase 3
FxalBg202414  chr_1B 17556771 17559629 GIBBERELLIN 2-BETA-DIOXYGENASE 6 AT1G02400.1 gibberellin 2-oxidase 6
FxalCg100335 chr_1C 1911087 1912269 Fe(2+) 2-oxoglutarate dioxygenase domain AT4G21690.1 gibberellin 3-oxidase 3
FxalCg102589  chr_1C 18966372 18969239  GIBBERELLIN 2-BETA-DIOXYGENASE 6 AT1G02400.1 gibberellin 2-oxidase 6
FxalDg200345  chr_1D 2093910 2095092 Fe(2+) 2-oxoglutarate dioxygenase domain AT4G21690.1 gibberellin 3-oxidase 3
FxalDg202383 chr_1D 18238370 18241781 non-haem dioxygenase in morphine synthesis N-terminal AT1G02400.1 gibberellin 2-oxidase 6
Fxa2Ag102726  chr_2A 20089613 20091976  2-OXOGLUTARATE (20G) AND FE(I)-DEPENDENT OXYGENASE SUPERFAMILY PROTEIN-RELATED ~ AT1G15550.1 gibberellin 3-oxidase 1
Fxa2Ag102973  chr_2A 21632268 21648119  Isopenicillin N synthase-like AT1G15550.1 gibberellin 3-oxidase 1
IVI y g e n e of Fxa2Ag103422  chr_2A 24188644 24190414 20G-Fe(ll) oxygenase superfamily AT5G07200.1 gibberellin 20-oxidase 3
Fxa2Bg202804  chr_2B 22081722 22083039  2-OXOGLUTARATE (20G) AND FE(I)-DEPENDENT OXYGENASE SUPERFAMILY PROTEIN-RELATED =~ AT1G15550.1 gibberellin 3-oxidase 1
i n te re St i S Fxa2Bg202805  chr_2B 22084119 22086180  Fe(2+) 2-oxoglutarate dioxygenase domain AT1G15550.1 gibberellin 3-oxidase 1
Fxa2Bg202806 chr_2B 22091514 22092808 20G-Fe(ll) oxygenase superfamily AT1G15550.1 gibberellin 3-oxidase 1
I’g i b b e re I I i n 2 0_ Fxa2Bg202809  chr_2B 22102888 22104713  20G-Fe(ll) oxygenase superfamily AT1G15550.1 gibberellin 3-oxidase 1
_> Fxa2Cg200646  chr_2C 3685056 3686825 Isopenicillin N synthase-like AT5G07200.1 gibberellin 20-oxidase 3
OX i d a S e 3 ” I t ’ S Fxa2Cg201084  chr_2C 7005848 7018759  Fe(2+) 2-oxoglutarate dioxygenase domain AT1G15550.1 gibberellin 3-oxidase 1
* Fxa2Dg202421 chr_2D 20757596 20758201  Isopenicillin N synthase-like AT4G21690.1 gibberellin 3-oxidase 3
ge n e I D i S Fxa2Dg202583  chr_2D 21940497 21943122  Isopenicillin N synthase-like AT1G15550.1 gibberellin 3-oxidase 1
Exa2Dn202585  chr 2D 21047535 21040344  Isonenicillin N sunthase-lice AT1GIRREN 1 aibharaliin 3-nxidase 1

“Fxa2Cg200646

”
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Check the track for display (13 cultivars)

File Edit View History Bookmarks Tools Help

o

localhost:8000/ x | G gibberellicacid oxidase - X+

€ 2 ¢ O O localhost:8000

ilable tracks

[JReference sequence (farr1) ..
~ Genes «r

‘ [Ofart GFF Ref .,

[DAbion.,.,
[Opriliance .,

[cabrillo.,,,
([Jcamarosa...
[Ochandeer ..,
QFm...
[JFronteras .
[Monterey .
[OMoxe..,
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° 2rav means

seguences
are identical

OUtpUt to the

File Edit View History Bookmarks Tools Help 5 & @& refe re nce
.

B | localhost:8000/ x| G gibberellicacid oxidase - X  + ~

<« c O D localhost:aoc & 9 ® 8 = °
Cultivated Strawberries Genomic Resource (Beta) Cﬂ|OFS

The default view shows the region for gene "FxalAg100002" located in chr_1A:7507..8881 i n d i C a t e S

Search by gene name. You can try with this one: Fxa5Ag201159

N 7 | 7 7 — ” . 7 SNPs or

. INDELSs.
Reference sequence-= e Their

Gene annotation ‘ =3 E=m=——=
Reads fromcv. [ == 3 = , positions on a

“Fronteras” 7 = N == - = gene can be
aligned to this  ~|..... . 1 P e ‘ . decided in
gene g — - = - | parallel with
Reads from cv. - — = - - ———= the

I\_/Ionterey . ‘GeneQusw}glbbeveum 1 |Se;;,;,.] 1 1 ! . : . annotatlon
aligned to this track

gene
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If you have your own cultivar being sequenced, which is not in this
database, it possible to do comparison by add your tracks locally

ivate tracks” =2
” button =2
dd tracks”
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Field Evaluation

Dr. Oleg Daugovich
Dr. Ibraheem Olasupo
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Cultivar Chilling hours Field planting
location

Brilliance and 350 Florida
Sensation (SD)

Monterey (LD) 350 SLO
Fronteras (SD) 450 Ventura Co.
Chandler (SD) and 450 North Carolina
Camarosa

Chilling temperature: 39.2° F
Photoperiod: 16 h
Fertigation: Bottle-fed with our strawberry nutrient recipe

Fertigation regime: Every other day
34
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Chilled ‘Fronteras’, April 24. Unchilled ‘Fronteras’, April 24.
36
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Yield Mean (g/plant) Yield st. dev.

Chilled Fronteras 472.2407 24.28586
Unchilled Fronteras 406.2940 22.27653

5009

400 4

300 1

2001

Average Yield per Plant (g)

100 1

Mar 15 Apr 01 Apr15 May 01
Date

= Chilled Unchilled
37
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*SCRI-CAP = Specialty Crop Research Initiative - Coordinated Agricuitural Project

Strawberry Precise Indoor Propagation

https://strawberries-pip.cals.ncsu.edu/
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