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2
Prerequisites for effective utilization of PGR

2.1 Organization of germplasm & documentation.
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2.1 Organization of germplasm & documentation
(methods & criteria)

= Organization of germplasm:
target collections, responsibility of germplasm.
= Classification of crops diversity:
cultivated species, wild species, breeding materials.

A Organizing documentation data
« Passport data for genetic materials:
o application of Descriptor Lists
o application of EURISCO descriptors.

« Characterization and evaluation data:
o application of Multicrops Descriptor Lists
o application of EURISCO descriptors.
o application of field trials.
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Results: Organizing germplasm data

Germplasm target collections

= Base collections: 3317 acc., 106 species.

= Active collections: 270 acc., 19 species.

= Pendent collections (stocks): 594 acc., 50 species.

= Field collections: 663 acc., 38 species.

= Responsibility of germplasm: researcher, curator, etc
= Development of NI database: 4345 acc. 148 species;

Classification of crops diversity
cultivated sp ecies:

o landraces or 5 1 0/
() traditional local varietycs._ ( 0),
= wild sppecies:
= for direct usc, (200/(})
= imndilrect usce., 2
(= ppotentially utilimable.
= Breeding lhnes., advance 1 =
- commercial varieties. <(22 s P
(Z< o)
- speccial stocks of cultivated crops.
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Organizing documentation = genebank procedures

1_Explenng
2_Collecting
3_Sample Processing
4 Registration

3 _Conservation

b_Charactenzation & Evaluation

7_Regeneration

& Documentation & Information

9 _Dhstnbution
10_Management
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Results: Passport data

©COXNoOGOhWNEO

19.

10.
11.
12.
13.
14.
15.
16.
17.
18.

EURISCO Descriptors

. National Inventory code (NICODE) Example: ALB
Institute code (INSTCODE) Example: ALB017
. Accession number (ACCENUMB) Example: AGB0789

Collecting number (COLLNUMB) Example: FE;HS027-11

Collecting institute code (COLLCODE) Example: ALB017

Genus (GENUS) Example: A11ium

Species (SPECIES) Example: paniculatum

Species authority (SPAUTHOR) Example: L.

Subtaxa (SUBTAXA) Example: subsp. fuscum

Subtaxa authority (SUBTAUTHOR) Example: (Waldst. et Kit.) Arc.
Common crop name (CROPNAME) Example: malting barley
Accession name (ACCENAME) Example: Rheinische Vorgebirgstrauben;Emma;Avlon
Acquisition date (ACQDATE) Example: 1968----;  Example: 20020620
Country of origin (ORIGCTY) Example: ALB
Location of collecting site (COLLSITE) Ex: 7km south of Curitiba in the state of Parna

Geographical coordinates

Elevation of collecting site [masl] (ELEVATION) Example: 763

Collecting date of sample [YYYYMMDD] (COLLDATE) Example: 1968----; Ex: 20020620
Breeding institute code (BREDCODE) FAO Institute Code of the institute that has bred the material.
Biological status of accession (SAMPSTAT)

100) Wild; 110) Natural; 120) Semi-natural/wild; 200) Weedy; 300) Traditional cultivar/landrace

400) Breeding/research material; 410) Breeder's line; 411) Synthetic population; 412) Hybrid

413) Founder stock/base population; 414) Inbred line (parent of hybrid cultivar); 415) Segregating population;
420) Mutant/genetic stock; 421) Mutant, 423) Other gene stocks 500) Advanced/improved cultivar; 600) GMO,
999) Other (Elaborate in REMARKS field)
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Results:

Organizing germplasm on target collections & classification of

crops diversity
= was found useful & practical in management of a target

collection

Organizing documentation according to genebank procedures
using international standards
= was very practical & effective in management of germplasm

Using Standard Descriptors for Passport data:

o = very useful and effective In:
o management of plant germplasm
o Identification of germplasm &
o accessibility information system
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2
Prerequisites for effective utilization of PGR

2.2 Utilization of C&E data in practice
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Characterization & evaluation: criteria

Components of variation: P=G + E + G*E

Characterization, basic criteria
. Description of specific characteristics.
. Characteristics highly inherited (qualitative traits).
. Easy to see and score.
. Expressed consistently in all environments.

. Characters check for the genetic integrity.

Evaluation, basic criteria
. Carried out in trials with replications.
. Retrieve all possible information on quantitative characteristics.
. Standards, and possibly methods and dataformats
. Photo documentation,
. Products / product documentation

Statistical analysis (C&E data)
* ANOVA, High significance Test, PCo analysis, Genetic Distances, Correlations, PCA.
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Results: Characterization & evaluation data

SGENOTYPFE
" GENOTYPE_MUMBER

TGENOTYPE_MNICODE

T GENOTYPE_INSTCZODE
T GENOTYPE_ACCENUMEB
T GENOTYPE_GENUS
oGENOTYPE_FUID

application of Multicrops Descriptor Lists
application of EURISCO descriptors.

A
SCORE

" GENOTYPE_NUMEER

" EXPERIMENT_HNUMEER

" TRAIT_MUMBER

" SCORE
0 SCORE_LIMK
W
TEAIT f" EXFERIMENT ™
" TRAIT_NUMEBER " DATASET_MUMBER
" TRAIT MNAME " EXPERIMENT_MUMBER DATASET
o TRAIT_REMARK =S SEAL SLIT e (S m Tl " UPLOADERCODE_ID
a TRAIT_METHODR o EXPERIMENT_START_“WEAR "".‘____,_"'- " DATASET _MUMBER
0 EXPERIMENT_END_¥EAR o DATASET _REMARK
0 EXPERIMENT_LOMGITUDE
0 EXPERIMENT_LATITUDE
o EXPERIMENMT_REFORT
e >
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Results: Characterization & evaluation data

Results C&E:

1) identified germplasm (genotypes; high inherited traits; useful traits),
2) select germplasm (the best acc., as parents)

3) identified useful traits-= important for breeding & production.

Conclusions: organizing germplasm & documentation

» Prerequisites for effective utilization of plant germplasm.

« Passport data facilitate identification & germplasm accessibility.

» (Gene reserves for breeding and pre breeding programs.

» Traits useful for plant breeding & production.

 Utilization of collected materials (landraces and wild species).

« Designation of Origin (especially): PDO- protected designation of origin;
PGI- protected geographical indication;

= very effective in management of plant germplasm:

(regeneration, characterization, distribution, & in sustainable farmer seeds).

m, G Iversity of some local landraces
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2.2 Utilization of C&E data in practice

Breeding and pre breeding,

o In genebank breeding has low priority because:
Steps before breeding program,

Long term investment,

Creation of large population of potential parental lines,
Utilization of secondary and tertiary gene pool,
In-crossing of unwanted traits,

O O O O O

But:

C&E trials are very important because:

* identified important traits useful for plant breeding &
production.

B. Gixhari (AUT) Genetic diversity of some local landraces 13




Results: C&E data in practice

Bio-morphological & molecular data.

Pea 28 acc**. (15 QL traits + 23 QN characters).

Pea 28 acc. ( 14 RBIP markers)

14 retrotransposon-based insertion polymorphism (RBIP)

Grass pea 14 acc**. (10 QL traits + 14 QN characters).

Grass pea 14 acc. (7 RAPD markers).

Random Amplified Polymorphic DNA (RAPD)
Tobacco 24 acc. (10 QL traits + 14 QN characters).

Sorghum 20 acc. (12 QL traits + 23 QN characters) (2018-19)

Sorghum 22 acc. DNA analysis in Germany.

**Pea & Grass pea data in collaboration with co-authors
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Results: Pea 28 acc. (15 QL traits + 23 QN characters
+ 14 RBIP markers)

e C&E trials (morphological & mol. markers) identified diversity among pea
genotypes.

 Genetic distances/similarity by mol. markers showed higher similarity in
comparison to conventional morphological methods (UPOV).

* Mol. markersr=0.71>r = 0.67 (morphological traits) demonstrated the importance
of mol. markers in characterization.

 The relationship: morphological x mol. markers results = 68%b.

» Results are beneficial to pea germplasm database & to breeding programs in pea.

BoUgunca

&

&~ .". L
_i‘ EQEMalas]y *
\ FAAL

L lirana

\ EenglenenmitiiEDE Val
\

V8-Bl1 V11-B29

g ! /
L § -

s
Sl

V9.BIS VI-B2

B. Gixhari (AUT) Genetic diversity of some local landraces 15



Results: Grass pea 14 acc. (10 QL traits + 14 QN characters
+ 7 RAPD markers)

Conclusion:

The field trials & factorial analysis:

 permitted the evaluation of genetic variability of peas landraces group,
identified the most important agro-morphological traits with potential for
sustainable the future peas & grass pea breeding programs.

* Factorial analysis (PCA,,; =80.5% of var.) found: agro-morphological
traits useful for breeding & production:

- (agro-morphological traits as DM, DP, DF, PH, LLL (PC,); LS, NPP, NSP, YG (PC,), highly
correlated (r: 0.72 to 0.93): can be used successfully as morphological markers.

« The amount of genetic variability found suggest the collected landraces have
variability available to the breeders,

« Variability is sufficient for the creation of new favourable gene combinations to
sustain field grass pea breeding programs.

B. Gixhari (AUT) Genetic diversity of some local landraces 16




Statistical analysis: trials data
(morphological & molecular markers)

F Ratio
DF 1850.328
DP 1685.228
DM 7834.179

Statistical analysis (C&E data)

« ANOVA, High significance Test, PCo analysis,

PCA.

| By B B

LLW
PBP
PBL
NPP
BLP
PL
PW
NSP
SS
100SW
YG
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Vi.Vvuuuvw

1.3038
2.1713
23.0454
15.9580
18.6165
9.6813
3.4997
37.8573
3.3226
13.2197
4.3312

Prob > F
<.0001*
<.0001*
<.0001*

PC1
0.3122
0.3194
0.3157

PC2
0.2089
0.1986
0.2048

PC3
0.0612
0.0429
0.0448

Genetic Distances, Correlations,

AV AVAV N &

0.2491
0.0291*
<.0001*
<.0001*

0.0508
<.0001*
0.0010*
<.0001*
0.0016*
<.0001*
0.0001*

V. UVUTL

0.0877
0.0218
0.31/8
-0.2298
0.3168
-0.3578
-0.2306
-0.0624
0.1273
0.1544
0.0106

Genetic diversity of some local landraces

Vi LI v

-0.1674
-0.0120
-0.1942
0.2806
-0.1964
0.0014
-0.2051
0.3716
-0.3078
-0.3250
0.3298

V.VUuUwv I

0.5727
0.1222
-0.0347
0.0559
-0.0534
0.0396
0.1966
0.0122
0.1397
0.1686
0.1763
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Statistical analysis: Pea field trials data & molecular markers
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Fig. 1. dimensional relationships among the 28 pea
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Statistical analysis: Grass pea field trials data & molecular markers
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Fig 2. Relationships: grass pea genotypes X

morphological quantitative traits (by PCA).
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Results: Pea & grass pea genotypes (Photo courtesy: V. Hobdari)
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Utilization of C&E data In practice

Characterization of Tobacco 24 acc. (10 QL traits + 14 QN characters).

Note |Corolla Flower Corolla

Genotypes | Flower color |s Color Genotypes | color Notes | Color
White-

S99 Medium pink 3 K-21 cream 1 |l
White- o

T-30 Medium pink 3 Sh-82  [cream 1 4 !
White-

R-2 Medium pink | 3 Tb-86  |cream 1

Rs Medium pink 3 B-11 Red 5

R-87 Medium pink | 3 B-12 |Red 5

R-SI Light pink 2 B2l |Red 5

R4 Light pink 2 C32-B  |Red 5

LRI Light pink 2 Sh Dark pink 4 2

F-R4 Light pink 2 Sh-11 | Dark pink 4

RI2 Light pink 2 C-84 | Dark pink 4

S-94 Light pink 2 P-28  |cream 1 i

on

—

Fig. 1: Dendrogram by cluster analysis of different tobacco
genotypes for all characters analyzed in the study.

Tobacco genotypes distances according to outlier analysis of Mahalanobis
and their views in Scatterplot 3D
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Utilization of C&E data In practice

Characterization of Tobacco 24 acc. (10 QL traits + 14 QN characters).

Note Corolla Flower Corolla r
Genotypes Flower color s Color Genotypes color Notes | Color = . ‘ \1
r | W hite- T I 3}
S-99 Medium pink 3 - K-21 cream - | [ B 1 3
fi > - W hite- y v 1 . 3
T30 Medium pink 3 i == Sh-82 cream QT @
[ W hite- L —
R-2 Medium pink 3 Tb-86 cream Fig. 1: Dendrogram by cluster analysis of different tobacco ‘
Rs Medium pink 3 = B-11 Red genotypes for all characters analyzed in the study. .
R-87 Medium pink 3 = ey B-12 Red - 1
R-S1 Light pink 2 . B-21 Red @
R4 Light pink 2 - C32-B Red
LR1 Light pink 2 K b Sh Dark pink
F-R4 Light pink 2 pr_ -, -:’ Sh-11 Dark pink ‘
R12 Light pink 2 L, ‘h c-84 Dark pink ‘ - -
- White- | (s ] 5 S o o S ==3, ., e, oW - BB T
S-94 Light pink 2 P28 e PHEELrEErEEr o Sy i S 5590055 ¢ o 3

Tobacco genotypes distances according to outlier analysis of Mahalanobis
and their views in Scatterplot 3D

0

TR T

o N

v' Characterization of tobacco germplasm found a very important scientific
Information on tobacco genetic diversity.

v" Results of the study increase usage value of the tobacco genetic materials
conserved in Genebank and they are a concrete contribution for good tobacco
Information, and an important interest for tobacco germplasm database and for
further tobacco breeding programs.
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C&E data. Sorghum 8 +12 acc. (12 QL traits + 33 QN characters)

+ 22 acc. DNA analysis ......... in Germany.
Nr | Nracc. |Forma melthit |4.2.2 Inflorescence compactness and shape 101 T
V1 | AGB2642 6 Semi-loose erect primary branches ,,,Giat-'ﬂie‘r:esf o s e
V2 | AGB2647 9 Compact elliptic S sl r\r A\ i
. T PH )\ :m Mbje-piekie -
V3 | AGB2650 9 Compact elliptic : P i)
V4 | AGB3077 11 Half broom corn . | g |\ hm\/’ Lugzoeke |
V5 | AGB3078 11 Half broom corn % f e
V6 | AGB3097 |} 12 Broom corn % )‘ _
V7 | Panr. AGB-1 12 Broom corn | ’ T A Gergetne. /
V8 | Panr. AGB-2 12 Broom corn - Siat metti
Fn .
NR Nr acc. g;;zs-:rtion [I:g;:rescence ‘Gri;:ur ( 4S;led ling 6.1.3 Senescence (7.7) _'1 ;'g ' :'. ﬁ 3 ﬂjm i 3'3 — . 3'_5 ' 14
V1|AGB2642 |3 Well-exserted 5 Intermediate 3 Slightly senescent Companent 1 (43.2%) Companent 1 (432 %)
V2|AGB2647 |3 Well-exserted 3 Low 3 Slightly senescent
V3[AGB2650 |3 Well-exserted 4 Low 3 Slightly senescent = AGB2642 %
V4|AGB3077 |4 Peduncle recurved |5 ntermediate 3 Slightly senescent I— \“,ﬁ gt y
V5|AGB3078 |4 Peduncle recurved |4 Low 5 Intermediate (about half of leaves dead) »AGB3077 N P
V6|AGB3097 |4 Peduncle recurved |4 Low 5 Intermediate (about half of leavesdead) |w AGB3078 Y :
z; Ea or. :gg; : i:gﬁzi 22323 glntemlejiate g[sllllterglediate (about half of leavesdead) |4 AGB2647 _— p \}“ "!
anr. - ntermediate ightly senescent « AGB2650 | ]
Number | Eigenvalue | Percent | Cum Percent | ChiSquare DF Prob>ChiSq :
| 6.4025 49.2 49.2 319.781 76.698 <.0001*
2 3.8647 29.7 789  233.008]  75.169 <.0001* S
3 1.8723 14.4 93.381 151.131 69.270 <.0001*
4 0.3998 3.076 96.457 76.809 60.179 0.0729
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C& E & molecular data.
 Sorghum 8 +12acc. (12 QL traits + 33 QN characters)
Sorghum 22 acc.  DNA analysis ......... in Germany.

Conclusion sorghum (15t year):

The field trials & statistical analysis:
« assessed genetic variability of sorghum germplasm & identified the most important
agro-morphological traits with potential for sustainable the future sorghum

breeding programs.

« The amount of genetic variability found suggest that especially collected sorghum
samples have variability available to the breeders, sufficient for the creation of new
favourable combinations for an improved variety.
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3. Information System:  WEB links

MSSE2) NGRBBISNESIT
v o=l

JETA AKADEMIKE

Rektorati

Fakulteti i Bujgesise dhe

E= Information System:

Fakulteti i Ekonomise dhe
Agrobiznesit

Fakulteti i Bioteknologjise
dhe Ushqimit

pweaeal Other prerequisites for effective utilization of PGR

Fakulteti i Mjeksise
Veterinare

Sekretaria

An Open Window to the Future

PLANT GENETIC RESOURCES CENTER ~ PLANT GENETIC RESOURCES ~ AGRICULTURE TECHNOLOGY TRANSFER CENTERS ~ PUBLICATIONS ~ MANAGEMENT ~

CALENDAR

MARCH 2015

miviwiTirls]s INTRODUCTION LANGUAGE
R i 2 . % W Engiish
Mirésevini né fagen e: Qendres se Resurseve Gjenetike (Bankés -shoin
Gjenetike) Kétu do té gjeni INFORMACIONE gé lidhen me

aktivitetet e Bankés Gjenetike.

Informacione ALBANIAN INSTITUTION

Publikime
Stafi,

Kontribuesit,

Rregullore

Manuale

Koleksionimet
Rigjenerimet

DR I R R T S R

Karakterizimet
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3. Information System:  WEB links

Institute of Plant Genetic Resources

The Institute of Plant Genetic Resources (IPGR), as a primary unit of Agricultural University of
Tirana, is the national institution which coordinates the activities in the field of conservation
ar-\d me= o~ - =~ =

RGJBBU Databazeé

e / RGJBBU Databazé

e Database i Shqiperise mbi implementimin e Planit té Dyte Global té Veprimit pér Resurset Gjenetike Bimore

per Bujgeésine dhe Ushqgimin (Pér tu lidhur shkruani Shgiperi si emer perdoruesi - password - fjalekalim - username)

e FAO World Information and Early Warning System on PGRFA (WIEWS)

e Katalogu EURISCO

e Genesys

Kombétare.
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Information System:  WEB links

IPGR: https://grgj.org
AUT (Agricultural University of Tirana): http://www.ubt.edu.al,

EURISCO: http://eurisco.ipk-gatersleben.de

Genesys: http://www.genesys-pgr.org

SESTO: http://sesto.nordgen.orq

WIEWS: http://www.pqgrfa.org/WIEWS/

FAQ: http://www.fao.org/wiews/
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