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ICARDA’s GENEBANK

a) Mortar and pestle from Wadi Hammeh in the southern Levant, 14,000
years ago. b) Bases querns in a room at Jerf el Ahmar, northern Syria and c)
Quern from Tell ‘Abr, northern Syria, all dated to 11,300 years ago. From
Wilcox (Science 341, 39 (2013)).

a b c

At the crossroad of the origin of the species…

➢ Crossroad between Near East and Mediterranean 
Centers of Origin.

➢ More than 65% of the global human calories 
consumption is “originated” from the CWANA 
Mega Center of crop origin 

At the heart that first crop domestication 
occurred (Fertile Crescent)…
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ICARDA’s COLLECTION IN NUMBERS

Total taxa

Perennial

Cross-pollinated

908

> 100

> 130

% unique accessions 45

% landraces and native 
species

65-85

% characterized 78

% safe duplicated 98

% stored in Svalbard 80

Number of Rhizobium 
strains

1380

Crop No of 

accs.

Crop No of 

accs.

Barley 30,225 Pisum spp. 6,131

Bread wheat 15,088 Trifolium spp. 5,933

Durum wheat 20,540 Vicia spp. 6,556

Primitive wheat 1,214 Faba bean 10,034

Aegilops spp. 5,155 Chickpea 15,195

Wild Triticum 1871 Lentil 13,980

Wild Hordeum 2,563 Wild Cicer 554

Not mandate cereals 182 Wild Lens 617

Lathyrus spp. 4,458 Range & Pasture 7,404

Medicago annual 9,160 Others 50

Total 156,910

Crop 

genepool

Global 

Ranking 

% acc. 

globally 

Barley 2nd 19.0

Wheat 4th 14.6

Chickpea 2nd 23.2

Faba bean 1st 89.1

Lentil 1st 43.5

Lathyrus 1st 63.6

Medicago 2nd 15.0

Pisum 3rd 12.1

Trifolium 3rd 9.0

Vicia 1st 23.7

Overall 4th 4.0
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RELOCATION OF ICARDA’s COLLECTION

Active and base 

collections in Syria

September 2016: first samples deposited in new 

ICARDA’s Genebank facilities at Morocco

Second level safety 

duplication at SGSV

MOSSecond level 

safety 

duplication

Second level 

safety 

duplication

29th September 2016… Inauguration of new 

ICARDA’s Genabnk facilities at Lebanon

MOS
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RECONSTITUTION OF ICARDA’s COLLECTION

147,699 accs. as active 

collections in Syria

Morocco: 53,094 accs … out of them 18,470 

under preparation coming from 2018 season

Two seed withdrawals from SGSV…

➢ September 2015: 38,073 accs.

➢ September 2017: 52,451 accs.

Lebanon: 39,108 accs (faba bean, 

forages, CWR)
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FOCUS OF ICARDA’s COLLECTION
Purpose

Conservation

Genetic erosion

Ethnobotany

Repatriation

Utilization

Plant Breeding

Research

Education

Direct use

Others

No matter the purpose…

➢ Genebank’s accessions need to be 
accompanied by related data

Data are equally important as the
individual genebank’s accessions
themselves
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DOCUMENTING THE INFORMATION AT ICARDA’s GENEBANK

Currently… transitional period for ICARDA’s
Genebank Documentation System

A. Offline documentation system (old database
structured on Foxpro)

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
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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)

➢ Currently… DOI has been also applied

➢ Numerical and nominal data

✓ 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
✓ MLS status
✓ Remarks
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DATA DOMAINS AT ICARDA’s GENEBANK DOCUMENTATION SYSTEM

B. Experiments and Observations

Experiments

Regeneration and 
Characterization Evaluation Pre-Breeding

✓ Trials initiated when stock is 
depleted or due to low seed 
viability

✓ Highly heritable traits

✓ Trials initiated any time due 
to specific research 
projects/interests

✓ Environmental dependent 
expression

✓ Wide crosses to incorporate 
novel diversity to the 
cultivated germplasm

✓ Keeping records on pedigree 

All types of experiments though… speak a common documentation language

✓ Crop ID, Experiment code, location, field, season

✓ Number of accs., checks, replications, experimental design 

✓ Date of planting, row number, row length/width, accessions per range

✓ Fertilization and other treatments, date of first effective rainfall, irrigation intervals 
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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 xls 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”
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CEREALS PHENOTYPIC CHARACTERIZATION

A. Vegetative traits

➢ Growth class (seasonality)

1. Winter

2. Facultative (intermediate)

3. Spring
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CEREALS PHENOTYPIC CHARACTERIZATION

Vegetative traits (continue…)

➢ Growth habit

3. Prostrate

5. Semi-erect

7. Erect

➢ Early vigour

1. Very weak

3. Intermediate

5. Vigorous

➢ Stem pigmentation

1. Green

2. Purple (at base)

3. Purple (> half)
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CEREALS PHENOTYPIC CHARACTERIZATION

Vegetative traits (continue…)

➢ Plant height (excluding awns, measured on March and during

maturity)

a. Recorded in cm (quantitative value)

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
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CEREALS PHENOTYPIC CHARACTERIZATION

B. Reproductive traits (spike and spikelets)

➢ Photoperiodical sensitivity

➢ Days to heading

1. Very low or no sensitivity

2. Low sensitivity

3. Intermediate sensitivity

4. High sensitivity

1. Counted in number of days from

showing up to when 50% of the plants in

the plot have started heading
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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. Irregular, varietal lateral florets development

4. Six rows, awnless or awnletted lateral florets

5. Six rows, long awns on lateral florets

6. Other (specify)
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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 19

CEREALS PHENOTYPIC CHARACTERIZATION

Reproductive traits (spike and spikelets) continue…

➢ Lemma awn/hood

1. Awnless

2. Awnletted

3. Awned

4. Sessile hoods

5. Elevated hoods

➢ Lemma awn barbs

1. Smooth (few barbs at tip)

2. Intermediate (small barbs upper part)

3. Rough
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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)
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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
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CEREALS PHENOTYPIC CHARACTERIZATION

C. Reproductive traits (grains)

➢ Kernel covering (lemma and palea adhere to the caryopsis)

1. Naked grain

2. Semi-covered grain

3. Covered grain

➢ Lemma colour

1. Amber (=normal)

2. Tan/red

3. Purple

4. Black/grey

5. Other (specify)
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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

classification)

1. White

2. Blue
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CEREALS PHENOTYPIC CHARACTERIZATION

Reproductive traits (grain) continue…

➢ 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)

➢ 1000 kernel weight
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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, 17th January 2018

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

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

➢ Data analyzed through statistical packages and results published in scientific papers 
or reports
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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
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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 (number, 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
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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

➢ All related documents (i.e. SMTA, phytosanitary 
certificate, etc.) are uploaded into the database

➢ No possibility for on-line requests (only from 
GENESYS)

➢ No functions for day to day monitoring about the 
status of preparing each particular seed request
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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

➢ Information about accessions’ pedigree

➢ Cross, selection history, developer, full pedigree, 
release year

H. Other identifiers

➢ Information about other identifiers (names) in 
other Institutes for the same accession
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DATA DOMAINS AT ICARDA’s GENEBANK DOCUMENTATION SYSTEM

I. WorldClim data
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MAJOR BACKLOGS

➢ Data for major activities recorded in hard copies and xls 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

Facilitated by the Barcoding system that is already in place

➢ Developing and incorporating high-precision phenotyping techniques 

➢ Incorporating genotypic data

➢ Incorporate different subsets
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Thank you for your kind attention

Time for Discussion ☺


