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ICARDA’s GENEBANK

At the crossroad of the origin of the species... At the heart that first crop domestication
C » Crossroad between Near East and Mediterranean __Q'ccurr'ed (Fertile Crescent)...

Centers of Origin. - 7 o umeas”ur_'kfw; “*4-”% : I
. ! Central Anatolia & Pt y L. .
» More than 65% of the global human calories g A
consumption is “originated” from the CWANA
Mega Center of crop origin
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Gap analysis FIGS subsetting Pre-breeding

Wide crosses




ICARDA’s COLLECTION IN NUMBERS

Global

% acc.

Total taxa 908
Perennial > 100
Cross-pollinated > 130

% unique accessions 45

% landraces and native 65-85

species

% characterized 78

% safe duplicated 98

% stored in Svalbard 80

Number of Rhizobium 1380

strains

Crop No of Crop No of Crop
accs. accs. genepool Ranking globally
Barley 30,225  Pisum spp. 6,131 || Barley 2nd 19.0
Bread wheat 15,088  Trifolium spp. 5,933 || Wheat 4th 14.6
Durum wheat 20,540 Vicia spp. 6,556 | | Chickpea P 23.2
Primitive wheat 1,214 Faba bean 10,034 | | Faba bean 1st 89.1
Aegilops spp. 5,155 Chickpea 15,195 | | Lentil 1st 43.5
Wild Triticum 1871 Lentil 13,980 | | Lathyrus 1st 63.6
Wild Hordeum 2,563 Wild Cicer 554 || Medicago 2nd 15.0
Not mandate cereals 182  Wild Lens 617 || Pisum 3rd 12.1
Lathyrus spp. 4,458 Range & Pasture 7,404 || Trifolium 3rd 9.0
Medicago annual 9,160 Others 50 || Vicia 1st 23.7
Total 156,910 | Overall 4th 4.0
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RELOCATION OF ICARDA’s COLLECTION

29th September 2016... Inauguration of new

<

Second level
safety
duplication

<

Second level = °
safety
duplication

< |

Second level safety
duplication at SGSV

icarda.org September 2016: first samples deposited in new
ICARDA’s Genebank facilities at Morocco

Active and base
collections in Syria




RECONSTITUTION OF ICARDA’s COLLECTION

Two seed withdrawals from SGSV...

» September 2015: 38,073 accs.
» September 2017: 52,451 accs.

Morocco: 53,094 accs ... out of them 18,470
under preparation coming from 2018 season

147,699 accs. as active
collections in Syria

Lebanon: 39,108 accs (faba bean,
forages, CWR)

icarda.org 7



FOCUS OF ICARDA’s COLLECTION

I
I I
Y —— No matter the purpose...
» Genebank’s accessions need to be
accompanied by related data
— = Plant Breeding
ﬁ,’ o thnobotany — Data are equally important as the

individual genebank’s accessions

—
—
icarda.org 8




DOCUMENTING THE INFORMATION AT ICARDA’'s GENEBANK
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Currently... transitional period for ICARDA’s
Genebank Documentation System
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B. New on-line ICARDA’s Genebank Documentation
System

» The new System does not incorporate yet all the information and functions of the old database

» The central object of the system is the accession in the sense of an anchor for all the documented
information



DATA DOMAINS AT ICARDA’s GENEBANK DOCUMENTATION SYSTEM

A. Passport Data
< » Include basic information about the where, when and what of the accessions
» Information documented according to the “FAO/BIOVERSITY MULTI-CROP PASSPORT DESCRIPTORS” (V.2.1)

» “Accession Number” is for ICARDA’s Genebank the unique identifier for each one of the accessions
conserved in the Collection (IG)

i

» Currently... DOI has been also applied

i

1

» Numerical and nominal data

i
1

H

Collecting number, date, institute

Genus, species, subtaxon

Country of origin, province, site

Geographical coordinates

Biological status of accession (landrace, wild, etc.)
Number of individuals collected

Habitat and related flora

pH, electric conductivity o0
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Average PDCI score for 155,414 accessions is 6.65, with minimum score of 1.75 and maximum score of 9.45.
Read about Passport Data Completeness Index




DATA DOMAINS AT ICARDA’s GENEBANK DOCUMENTATION SYSTEM

B. Experiments and Observations

Regeneration and | :
Characterization Pre-Breeding

v’ Trials initiated when stock is v Trials initiated any time due ¥~ Wide crosses to incorporate

depleted or due to low seed to specific research novel diversity to the
viability projects/interests cultivated germplasm
v" Highly heritable traits v Environmental dependent v Keeping records on pedigree
expression

< All types of experiments though... speak a common documentation language

v Crop ID, Experiment code, location, field, season
v" Number of accs., checks, replications, experimental design
v" Date of planting, row number, row length/width, accessions per range

icarda.org v" Fertilization and other treatments, date of first effective rainfall, irrigation intervals 11



DATA DOMAINS AT ICARDA’s GENEBANK DOCUMENTATION SYSTEM

< B1. Regeneration and Characterization
» Use of crop specific descriptor lists (for ICARDA’s Genebank applicable IPGRI descriptors)

» Data recorded as numeric, independently the nature of data, i.e. quantitative (plant height), ordinal
(intensity of leaf coloration), nominal (awn color)

» In cases of “mixtures”, previous years characterization data serve as a guide

» Up to now... data recording on hard copies (field books) and transferred to xIs files (efforts to move to
tablet applications, e.g. KDSmart)

» Characterization data validated by genebank manager/crop curator and uploaded in the database

» Once in database, automatic update of GENESYS can be done, “by one click”

Descriptors for dzomnumsa Cl* =
Barley i T “e
(Hordeum mulgare 1) ’ 2 ! = DFF - -1d
n2 AR
‘3 DFM
Piot Type EPH a 03
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i 2/1.2#1 4 o
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EPH;2 ) 0.2
PH SO -2 -
ica rda.org Scoring in Right Hand Mode - 2 Plots




CEREALS PHENOTYPIC CHARACTERIZATION

A. Vegetative traits

» Growth class (seasonality) —wicaron s

1. Winter
2. Facultative (intermediate)
3. Spring e i

515 (55 [5(5)5]5 |5 (5 (5 o 55 ]a 5 505 5o a s 5[5 )5 5 a5 )5 |afa]a 58|55 ]5]5]5 5 )5 |5]5]5]5)5]%

Ecariment cogs: CEM 510
Furelmens hriel Aneripvins 503 San ey
Ivoarin: Sllsl Thal maricn
W mbar 8 nersanene: AE

icarda.org




CEREALS PHENOTYPIC CHARACTERIZATION

Vegetative traits (continue...)

» Growth habit » Early vigour » Stem pigmentation
3. Prostrate 1. Very weak 1. Green
5. Semi-erect 3. Intermediate 2. Purple (at base)
7. Erect 5. Vigorous 3. Purple (> half)

icarda.org 14



CEREALS PHENOTYPIC CHARACTERIZATION
Vegetative traits (continue...)

maturity)
a. Recorded in cm (quantitative value)

<> Plant height (excluding awns, measured on March and during

b. Recorded in a scale, 1: very short, 3: short, 5: intermediate, 7: tall,
9: very tall (categorical variable)

» Auricle pigmentation
< 1. Green

2. Pale purple

3. Purple

4. Dark purple

icarda.org 15



CEREALS PHENOTYPIC CHARACTERIZATION

B. Reproductive traits (spike and spikelets)

» Photoperiodical sensitivity
< 1. Very low or no sensitivity
2. Low sensitivity
3. Intermediate sensitivity
4. High sensitivity

< » Days to heading

1. Counted in number of days from
showing up to when 50% of the plants in
the plot have started heading

icarda.org
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CEREALS PHENOTYPIC CHARACTERIZATION

Reproductive traits (spike and spikelets) continue...

» Row number/lateral florets
< 1. Two rowed, large or small sterile lateral florets

2. Two row, deficient

3. Irreqular, varietal lateral florets development
4. Six rows, awnless or awnletted lateral florets
5. Six rows, long awns on lateral florets
6. Other (specify)

icarda.org 17



CEREALS PHENOTYPIC CHARACTERIZATION

Reproductive traits (spike and spikelets) continue...
> Spike density
< 1. Very lax
2. Lax
3. Intermediate

4 Dense

5. Very dense

icarda.org 18



CEREALS PHENOTYPIC CHARACTERIZATION

Reproductive traits (spike and spikelets) continue...

1. Awnless

2. Awnletted

3. Awned

4. Sessile hoods
5. Elevated hoods

< > Lemma awn/hood

» Lemma awn barbs
< 1. Smooth (few barbs at tip) |
2. Intermediate (small barbs upper part)

3. Rough

5 Intermediate

icarda.org . 19



CEREALS PHENOTYPIC CHARACTERIZATION

Reproductive traits (spike and spikelets) continue...

» Glume and glume awn (outer glume)
< 1. Length of glume and awn shorter than kernel
2. Length of glume and awn as long as kernel
3. Glume plus awn longer than kernel
4. Glume plus awn nearly twice as long as kernel

5. Lemma like
6. Other (specify)

icarda.org 20



CEREALS PHENOTYPIC CHARACTERIZATION

Reproductive traits (spike and spikelets) continue...

> Glume colour
< 1. White
2. Yellow

3. Brown
4. Black

» Lemma type
< 1. No lemma teeth
2. Lemma teeth (barbs or
lateral nerves)

3. Lemma hair

icarda.org 21



CEREALS PHENOTYPIC CHARACTERIZATION

C. Reproductive traits (grains)

» Kernel covering (lemma and palea adhere to the caryopsis)
< 1. Naked grain R P % e —

2. Semi-covered grain

3. Covered grain

» Lemma colour
< 1. Amber (=normal)
2. Tan/red

3. Purple
4. Black/grey

5. Other (specify) 22

icarda.org



CEREALS PHENOTYPIC CHARACTERIZATION

Reproductive traits (grain) continue...

» Grain colour
' < 1. White
2. Tan/red
3. Purple
4. Black

5. Other (specify)

> Aleurone colour (difficult to observe, used for market type
C classification)

1. White
2. Blue

icarda.org 23



CEREALS PHENOTYPIC CHARACTERIZATION

Reproductive traits (grain) continue...

» 1000 kernel weight

» Grain size
< 1. Very small
3. Small
5. Intermediate

7. Large
9. Very large

» Seed vitreousness (glass like appearance when seeds
< transversely sectioned)

1. Non vitreous (bread wheat)
2. Partly vitreous
3. Vitreous (durum wheat)

icarda.org 24



DATA DOMAINS AT ICARDA’s GENEBANK DOCUMENTATION SYSTEM

Validation of Characterization Data
» Data entered into a statisticall packet and run basic descriptive statistics for each trait
» Data checked for distribution patterns, variation, outliers, etc.

» Once outliers identified meaningful explanations are sought, otherwise outlier values are rejected
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DATA DOMAINS AT ICARDA’s GENEBANK DOCUMENTATION SYSTEM
Automatic update of GENESYS portal for characterization data

» Genesys... A global portal to plant genetic resources with information for 474 Genebanks all over the world
» Last update in GENESYS for characterization data, 17t January 2018

» Serving as an on line tool for ICARDA’s Genebank for seed requests

N fccacsion profiled1G 42990 X + g <

@ =

@ & hop

s/ weiw.genesys-pgr.org/10.18730/613F

@ Genesys About Genesys - Browse Datasets Countries Institutes MylList ® Login -  English -

Accession profile: 1G 12930
N Accessionprotle G 12990 X+

nol 10 18730/ b1 35F € > e G @ https//yavi genesys-pgrorg/10. 167
Halding instinte &YRNA? Intemational Centre tar Aqricultiral Research in Dy " Ge nesys About Gemesrys = Browse | Datsset Countries Instittes: My List. (8
| ozaticn Syria
Characterization & Evaluation data
Accession number 16,1290
o Vicia 100 Sued weight ingrars 481,30 1304 woight of 100 sewds ingrars,
Species Vicks {aha = \iewr (i talis mb,5YBKN02 Easal node branching oo 14 Branching from oasal nodes. mean number of oranches /piant, taken
4 from 5 representative plants in late flowering stags
Srientitic name Vicia taba |
Flower ground color 204 Ground color of siandard petal (flag).
Crap name Faha bean WHITE
Pravided arop name tahahean Hium color BLACK 1204 wolor of hilum of mature seed,
Riclegical stanus ot accessinn
Leatiet per leaf —r Numter of leaflets pe- leaf.
Type of Germplasm storane Geed colleation
2 Leatiet smapa 1M Leafiat shape obearvad on mddia leatet of fully expandad leat at the
W is a 78 INTERMEDIATE (SUB-ELLIPTIC]
Acuiisitinn date 19781 ¢ ) ntermodiate flowering node of the olant.
Availahility tor éistribirion ot rvalable Lealatsze MEDIUM 174 Laaflet size obzerved on fully expanded leaves at the inlermediate
= flowering roda.
Ped color LIGHT [ YELLOW 15 Poc coler at maturky
icarda.or
Ica a ° o g Fed angle Erocr 1904 Do;am\c / atttude 2t maturity o the secord or thrd pod tearing
node. v




DATA DOMAINS AT ICARDA’s GENEBANK DOCUMENTATION SYSTEM

< B2. Evaluation
» Field trials or controlled conditions

» They are structured as experimental designs, with replications or repeated checks

» Data recorded as numeric or rarely as string values (e.g. disease reaction: R, MR, MS, S, VS)

» Many of the data recorded are not introduced into the database

v Need to incorporate functions for introducing new traits under consistent manner

» Data analyzed through statistical packages and results published in scientific papers
or reports

icarda.org
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DATA DOMAINS AT ICARDA’s GENEBANK DOCUMENTATION SYSTEM

B3. Pre-Breeding
» Field trials or greenhouse
» Data recorded by the form of pedigrees and selection history

» All data introduced into the database
» Need to seek a different system for the management of this kind of data

icarda.org 28



DATA DOMAINS AT ICARDA’s GENEBANK DOCUMENTATION SYSTEM

< C. Stock Data
» Information for all types of Collections, i.e. Base, Active, Safe, Duplication, Svalbard

» Information is recorded in terms of seed quantity (hnumber, weight), position into the genebank, date of
last regeneration, percentage of germination and date of germination, availability

» New ICARDA’s Genebank System is accommodating information for three Genebank’s sites, Syria,
Lebanon, Morocco

» Upon each seed dispatch stock can be automatically or manually adjusted

[CARDA gencbank documentation. X =+

@ @& httpsy/grs.icarda.org/curators/

Aegllops o JJ

Barley b Welcome to ICARDA Genebank Documentation System

Total No. of accessions: 30856

% : Data browser | Geo-map | Summaries | Distribution | Activiies Tools
Active selection: | Saed Only = P_|I'S &

No. of accesslons selected: 30226 | My seiections. - My views

M

Bread wheat Views Vigaw title: For all catabases
Chickpea Al zlock
Vot Sate duplication barey
Durum wheat Thanos Passport | Caliection Site Stack Other IDs Prdigree | Envionment  Characlerization and Evaluation
no
Faba bean - =
Active Collection Base Collection Saftey Duplication
Faba bean BPL
A Syria Lebancn Morocco Syra Lebanon Morocen Weight
Forage and range Seed count
Lathyrus Weight Weight Seed year
Seed count Seed count
Lentil Seed
Seed year Seed year
IMedicago annual Location Location Duplic: site
Not mandal I Viability (%) \iablitty {34) Duplication status
SARAAleIREaY Wiability test dale \iabilily test date Svalbard
Pisum Viest notes Vlest notas
R Barcoce fabe Number of packs 1000 Steds Weight
tiviz whe: 3 AR
Distribution flag Germinaton packs 100 Seeds Weight
. d Tritollum Extra seeds VIS test FAQ designadon v
ICaraa.org Vicia
Wheat hybrids
Wiid Cloer | ] New Delete || Save



DATA DOMAINS AT ICARDA’s GENEBANK DOCUMENTATION SYSTEM

< D. Distribution
» Recording information for all types of seed dispatches (requests or safe duplications)

» Information documented

Request number, requestor, institute, country

Physical person as recipient

Crop and number of accessions

SMTA number

Details on purpose of the particular seed request

Full list of accessions dispatched along with the year of seed production and
health test

AN NN N RN

hitps//qes icarda.org)/curators,

» All related documents (i.e. SMTA, phytosanitary _
certificate, etc.) are uploaded into the database - Eeome o IOARDA Genetank Documentaion Syt

Total Mo, of accessions: 32856

618 browssr | Geo-mep | Sumenanes | Disteit 4
e seieston: erd Orly Deta browser o-mep  Sumnmanes Distritubior  Activiias

> No possibility for on-line requests (only from s senewonl] | (s
GENESYS) = ==FF B ==
» No functions for day to day monitoring about the it s o
status of preparing each particular seed request i P —
icarda.org v - — = :

(3l New requast Dalste sslsciad recuss! Save recusst Acd Al acrassions in the curren’ selaction Add selecied scsessions fram dats Srowser Detste




DATA DOMAINS AT ICARDA’s GENEBANK DOCUMENTATION SYSTEM

< E. Seed health
» All newly acquired accessions and the accessions regenerated at the field are subjected to seed health
test prior to enter the Genebank

» Information on the accession IG, plot number, date of last regeneration, type of collection, date of the
seed health test, pathogens traced
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DATA DOMAINS AT ICARDA’s GENEBANK DOCUMENTATION SYSTEM

< F. Taxonomy
» Information about taxonomy of accessions

» Full taxon information (Family, Genus, Species, Subspecies, Variety, Author, Sub-author)

» Information about longevity (annual, biennial, perennial, self-pollinated, open-pollinated, self-
incompatible, pollination agents)

< G. Pedigree
. . . . @ ICARDA GR detabase [netwocd) - Badey o
» Information about accessions’ pedigree

B Srowse IDNUME - selectian ALL (33638 Era
. . . 2ol | le [what Joest per o2 pLocuy -
1 O ETHTO Y GAW 181 C
» Cross, selection history, developer, full pedigree, |t ==
_l_ onl man A QAW 1524 £ " Descending
] ACT UsSDA P 383206 [
release year T o em v s : —
o S ST
r 23TT1 P1383854 ACT UsSDA, A1 363854 +] Nl preview
° ° e r 201 DLEY cuL ¥ e v
H. Other identifiers P T i kwm : —
x HOR £30-SEL ACC 4 OR 500-SEL o
. . - ) I8 C - e
» Information about other identifiers (names) in i o ones . S
r coL UH2SE0 ABIE
other Institutes for the same accession I o —— :
18 . ———
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DATA DOMAINS AT ICARDA’s GENEBANK DOCUMENTATION SYSTEM

I. WorldClim data
Accession details X
-
Accession number: |I1G 16867 Crop: |ICB Crop No.: |100001 Taxon: |Hordeum vulgare subsp. vulgare convar. vulgs
Passport | Collection Site Stock Pedigree | Environment | Characterization and Evaluation Pictures
Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Year
Rainfall 53.00 |41.00 |39.00 |40.00 [44.00 52.00 49.00 48.00 4500 |38.00 |53.00 |(69.00 |571.00
Max. Temp. 2.60 3.78 8.59 16.14 |21.95 25.93 28.46 28.46 2359 |17.04 |10.50 |5.56 16.03
Min. temp. -353 |-3.11 |045 6.67 12.08 16.04 18.39 17.89 13.40 |7.71 3.35 -045 |7.41
Pot. evapor. 10.31 |17.18 |39.19 |74.80 |112.97 |130.48 |139.69 |122.28 |79.95 |44.58 |19.21 |10.75 |801.35
Aridity index 5141 |2.386 |0.995 |0.535 |0.389 0.399 0.351 0.393 0.563 |0.852 |2.759 |6.419 |0.713
Bioclimatic variables
Annual Mean Temperature: 1".7 Mean Diurnal Range(Mean of monthly (max temp-min temp)) 7.7
Isothermality (P2/P7): 24.7 Temperature Seasonality (standard deviation): 885.6
Max Temperature of Warmest Month: 27.8 Min Temperature of Coldest Month: -3.3
Temperature Annual Range(P5-P6): 31.1 Mean Temperature of Wettest Quarter: 3.2
Mean Temperature of Driest Quarter: 5.3 Mean Temperature of Warmest Quarter: 22,6
Mean Temperature of Coldest Quarter: 1.0 Annual Precipitation: 612.0
Precipitation of Wettest Month: 80.0 Precipitation of Driest Month: 41.0
Pre. Seasonality (Coefficient of Variation): 21.7 Precipitation of Wettest Quarter: 195.0
Precipitation of Driest Quarter: 127.0 Precipitation of Warmest Quarter: 154.0
Precipitation of Coldest Quarter: 184.0
Aridity class: SH FAO soil: UNISCO: SH-K-W Salinity: 0
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MAJOR BACKLOGS

» Data for major activities recorded in hard copies and xIs files... prone to errors
» Parallel use of different software for handling and anylizing genebanks data

» Limited options to incorporate new traits or new data formats (e.g. genotypic data,
measurements on physiological traits, etc.)

» Not truly on-line... no access for external requestors and receiving on-line request
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STEPS TO MOVE AHEAD
C Facilitated by the Barcoding system that is already in place

» Developing and incorporating high-precision phenotyping techniques

> . . d 806 Contigl
Incorporating genotypic data — : - ————t

lindel | [cTCCTAAACCATGT

» Incorporate different subsets | T e T T T T T
|Contigl= CTCCTAAARCCATGTGCTGG|CAATCAAGGGACCCAGATCACGGTG|
[Pos: 1777835 (5] T (=] Talr
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Thank you for your kind attention

' Time for Discussion ©



