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8 CIMMYT. International Maize an: X =

- > C & https//www.cimmyt.org
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V % Centro Internacional de Mejoramiento de Maiz y Tr1go ?QK

Maize and Wheat Science
for Improved Livelihoods

masize production

> H. Taledo ressarches new models of

Con ! on report sunch
FEATURED VIDEO L
Tuming research into impact for 50 years MORE
RESEARCH THEMES
™ L
, D o°e ) ng
Q h ) V¥
TECHNOLOGIES CLIMATE CHANGE GENDER NUTRITION CAPACITY BUILDING FOOD SECURITY

RECENT PUBLICATIONS

New publication: Role of Modelling in
Intzrnational Crop Research

New publications: Climate change
impact and adaptation for wheat protsin

s://www.cimmyt.org/#

a-at913e.pdf - challenges.pdf o 10




Kévtpo Epevvag péin tov oebvouc otktvov CGIAR (Consultative
Group on International Agricultural Research)

Kévtpo Xopa £opag
International Maize and Wheat Improvement Centre (CIMMYT) Me&iko
International Rice Research Institute (IRRI) Orunmiveg
International Centre for Tropical Agriculture (CIAT) Koioppia
International Institute of Tropical Agriculture (IITA) Nuympia
International Centre for Agricultural Research in the Dry Areas AiBavoc
(ICARDA) i
Africa Rice Centre (West Africa Rice Development Association, WARDA) Akt Eisoavtocton, Mreviy
Bioversity International [tuAia
Centre for International Forestry Research (CIFOR) Ivéovnecia
International Crops Research Institute for the Semi-Arid Tropics Ivéia
(ICRISAT)
International Food Policy Research Institute (IFPRI) H.ILA.
International Livestock Research Institute (ILRI) Kévva
International Potato Centre (CIP) [Tepov
International Water Management Institute (IWMI) Ipt Adavka
World Agroforestry Centre (International Centre for Research in Kévog
Agroforestry. ICRAF)
World Fish Centre (International Centre for Living Aquatic Mohaisia

Resources Management, ICLARM)




EOvikd Iopouata Epevvag péin tov Evponaikov otktoov EVA

(European Evaluation Network)

Kévtpo Xopa
Institute of Plant Genetic Resources (Agricultural University of Tirana) AiPavia
Scientific Center Vegetables and Industrial Crops Apuevia
Ss Cyril and Methodius University in Skopje Bopela Mokedovia
Institute of Plant Genetic Resources ** Konstantin Malkov™ - Sadovo Bovivapio
INRAE GQE le Moulon, Gif sur Yvette Taiiia
Bavarian State Institute for Agriculture, Freising [epuovia
Institute of Plant Breeding and Genetic Resources (ELGO-Dimitra), Thessaloniki Eihada
Estonian Crop Research Institute, Jogeva Ecbovia

Germplasm Resources Unit, John Innes Centre, Norwich
Agricultural University of Iceland
The Biological Mission of Galicia, Pontevedra
Institute of Plant Sciences and Genetics in Agriculture (Hebrew University of Jerusalem)
Research Center for Cereal and Industrial Crops. Bergamo
University of Zagreb Faculty of Agriculture
Institute of Genetics and Cytology. Minsk
National Institute of Agrarian and Veterinary Research (INIAV)
Institute for Vegetable Crops. Smederevska Palanka
National Agricultural and Food Centre, Piestany
Central Research Institute of Field Crops. Ankara

Natural Resources Institute Finland. Helsinki

Hvouévo Baciieo
[ohavoia
Ionavia
Iopunii
Ituria
Kpoartia
AsgvKopocia
[Toptoyuiio
Zeppia
Thofoukia
Tovpxia

Owiavold
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Agronomy Journal <+ Volume 107, Issue 4 =+ 20I5 1215

— B

Published July 2, 2015

Food Productivity and World
Population
1990<

/\

Increasing Crop Growing
; Production Huma.n
] (cereal grains) Population

v
0,5%/year

A\

1,5%/year

crops must increase by 1535 million Mg to reach 282 million Mg. increase production. Adding to the production estimares 1s a call
Ray et al. (2013) argue thatthe currenc vearly incre: Cr Hesedivpdehgripulipe Resr@2008) sustainable path for food
production for maize (Zea mays 1.) at 1.6%, rice (Oryza sativa security (Godfray et al., 2010) because of growing competition

L.) at 1.0%, wheat (Triticum aestivum L.) at 0.9%, and soybean from nonagricultural sectors for land, warter, and energy. These 16
assessments illustrate the complexities of producing food and
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- Maize
10 . Rice
- Wheat

8 - Soybean

Yield tons/ha
[}
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O noyxnoopog guOUog avénong g TaaywyoTNTas 4 peilovog onuaoiag
AAMEQYELWV (GLVEYEIG YOAMMES) BEV ETTLOHEL YIXL TIG TTQOCOOKMUEVEG AVAYXESG G
auvohxa Toptpa T0 2050 (ot SraxexoppeEVES YOUUMUES OEIYVOLY TOV AVXYHIO

ovOu6 adEnong) («xd Ray et al, 2013, Plos One)
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Global population

2010

7 Billion
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- Combined Drought Indicator - 2019-08, 15! ten-day, p.

Watch: rainfall deficit
[ Warning: soil moisture deficit

I Alert: vegetation stress following
rainfall / soil moisture deficit

[ Partial recovery of vegetation

[ Full recovery of vegetation
to normal conditions

i Precipitation
2 Low Flow
] Temperature
Soil Moisture
£ Soil Moisture Former Window Archive
# Vegetation Response
# Disaster Monitoring
& Regional, National, Local Products
+] Base Layers
- Geographic Background

¥ Tip: nght click or double click on layer name
to access layer menu
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T
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O molotinog oogog Bspeio

Bridoupng yewgyie
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2012: Iowa, USA 2018: Germany
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I'ENETIKH BEATIQYXH ®YTQN
Kh\ootn /\ Mogwmn
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MOPIAKOI AEIKTEX
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MOPIAKOI AEIKTEX
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MOPIAKOI AEIKTEX

H T'evetinn Behtiwon Paoiletor o1n Y0N0OY ROQLAX®Y SEUT®OV TTOL ivat GLVOESEPEVOL Ye
emtBopnTeEg YowPoswuKeEg TIeQloyes. Mogtaxol deinteg sivat TOYXI ETUASYUEVE TV IOTO
DNA ywpig apeor enibuoy 6To PavOTLTO, TTOL dev emrjgedfovTot amo To TeQBAALOY Mot
dev e€upTwvTon Ao TO AVATTTLEIXO GTASLO TOL PUTOD.

Ieviun opym: yoNoy oOAOYOL VLY VELTY|

CGATTCGTAAC
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MOPIAKOI AEIKTEX

Emfopntd yeoantnolotine poglaxmy SsiTmy :
> TOQOLGIX TTOADPOQYIGUOY
> cEeibueopévn Spaom
> oA XANQOVOUOTNTA Pe LYNAO GLVTEAEGTN HANQOVOIIXOTYTUG
> S1oTToQA 10wt 1] SLVATOV LGOAATUVOWUY] GTO YOVIOIWMUL

> %0 106TOG, YWEIS HEVNTHEG GLVETIEIEG GTO PLTO AU EDXOMY GTA VEXQS
OTAOIN AVALYV(QLOY]
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MOPIAKOI AEIKTEX

TepLoy " ‘otoY0g

A _l_l

. S — |

—5cM —

a€omotio: ~ 95% (1 — 0,05 = 0,95)

B

.

S — |

«—3cM —

a&omiotio: ~ 97% (1 — 0,03 = 0,97)

A B

.

B [ ]
—5cM — «—3cM —

a&omotio: ~ 99,7% [1 — (0,05 x 0,03) = 0,9985]
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MOPIAKOI AEIKTEX

AQyEg YONoNG TV POQLAX®Y OEITMV:

Anopovmwory DNA

|
ITedn DNA pe negrogrotine evippo

|

H\extpo9popnon DNA

|

YBopt6topog DNA xxte Southern

30



ITedn DNA pe negrogrotind evivpo

EvSovouxiedosc 11 ATOTEAOLYTAL ATO UL DTIOOVASAL, KL AVaYVWELLOLY TETEO- N
e€o- 1] OnTUVOLNAEOTIOLX OE TOUALVOQOMUY] AAANAOLY Lo

S S S
5 ....GAATTC... 3’ 5 ... AGCT... 3 5 ...GGATCC... 3
3 ...CTTAAG... & 3..TCGA... % 3" ...CCTAGG... %
» 0 0
EcoRl Alul BamHI
(Echerichia coli R) (Arthrobacter Iutens) (Bacillus anmwyloliguefaciens H)

5 ...TCATCG\AATTCGAGATGAAGAGVCTCTTGCAATTGVGATCCGGCCGAA 3’
3 ...AGTAGCTTAAAGCTCTACTTCTCAGAGAACGTTAACCTAGAGCCGGCTT 5

J

TCATCG AATTCGAGATGAAGAG CTCTTGCAATTG GATCCGGCCGAA
AGTAGCTTAA GCTCTACTT CTC GAGAACGTTAACCTAG GCCGGCTT
o !
npoekeyovta N TUQAL %]

NOAWON auEx Aetow o



H\extpopognon DNA

Adlvardwty avtibpaoy mtoivpepaons (PCR, pol)

: : 5"
S
5 .
i 2 = T o=
, 5'm3' 5'
DNA o1tdy0g I, il
petovainon tov DNA xo Simhaotaope ton DNA

LBEIBLOUOG TWY EXULVNTWY

2e n udrhovg maxpayovion 2% véow DNA (n=20 — 1.048.570)
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H\extpopognon DNA

1b

3b

3¢

natevbuvon petanivnomng

DNA-1 DNA-3
1b
b
— 3C
—
— 32
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H\extpo9popnon DNA

Kocroeassvy yeverixov yooty (restriction map)

200

800 —
700—
600—
500—
400—
300 —
200—
100—

y 50 ¢ 400 v
750
650
550
500
450
400 400
250
200 200
100 100
50 50
+
TN pe TN pe
TANEN MEPN pepun medm

Zovn DNA pe padtevepyo axtivofolio
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YBotdtopog DNA xxte Southern

, tepayopévo DNA
apyd DNA HOXIOH
Tepayopog pe Eviopo \ ] <
e T A— TEPLOPIGLLOD LA raw
AN = B
nepoy ‘otd)0g’ meploxy “otoxog’
NAEKTPOPOPNON
—20kb
petagopd oe
VPRpLdeUAG uepppavn
. fr— ‘ dikhwvo DNA
Laveg HOVOKA®VO 4 kb
vBp1diopon = DNA -
=
_1kb
+
POTOYPAPIKO PIApL Hepppavn Ty T
otabepomoinong
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MOPIAKOI AEIKTEX

Tomot pograxmy 6sTmv:

1. RFLP (Restriction Fragment Length Polymorphism)
2. RAPD (Random Amplified Polymorphic DNA)

3. AFLP (Amplified Fragment Length Polymorphism)
4. SSR (Single Sequence Repeats)

5. SNP (Single Nucleotide Polymorphism)

36



MOPIAKOI AEIKTEX

1. RFLP (Restriction Fragment Length Polymorphism)

1. Tavtomoinoy yeveTnmy vMX®Y

4

1 2 3 A B A AA AB
A T 4 A B 1 A AA  AB
1 243
B//I 1 1 : I /// —
1 3 || B I
»F/// 1 1 /// | — —_—
1 243 - -
A JF A 4/
1% 2 3
Fy | i T

POTOYPUPLKO PLAp
[Tévte aAANAOLOpQa oG YovidtaKkng BEong

(1,2,3,4 0oeig meplopiopon) VPPIOGHOG pe deiktn YOVOTLTIOL

2e oLYXELOY e TO A, O TOAMPOEYPLOPOC TEOXLTITEL antO TNV évlean g Beong 4 (B) 1 ™y éhhewdn g
Beong 2 (1) ehdttwon g Lwvng 2-3 (A),  empnnovon g Lovng 1-2 (E)

Mia atrd TIG TTOAUMOPPIKES JWVEG UTTOPEI VA €ival n €TIBUUNTN

37



MOPIAKOI AEIKTEX

2. RAPD (Random Amplified Polymorphic DNA)

A B
A
2kb wm 2 kb
B
1 kb wem
I

Eynivntég (—) emdyouy v avamoooywyn

TR TWY

< 2 kb -

1 kb wem

38



MOPIAKOI AEIKTEX

3. AFLP (Amplified Fragment Length Polymorphism)

1. outAn) méyn

EcoRlI
Msel

l

2. Aryomoinom ue

TPOGOPUOCTEC — — -
l = = .
3. gvioyvon

og PCR

39



MOPIAKOI AEIKTEX

4. SSR (Single Sequence Repeats)

3

5

(GT), e———

cA)y, ——— g

(AAT), (GATA),

0 upodopupopu enavidndn (GT)
— SUNLYNTNG

B covovind alnhopoppo

B petodhoypevo alniopopyo

40



MOPIAKOI AEIKTEX

5. SNP (Single Nucleotide Polymorphism)

SNP
GA
Q>N
A A CG

41



MOPIAKOI AEIKTEX

XaQoxtnQIoTIHe RFLP RAPD AFLP SSR SNP
Buaoileton oe vBotdopo PCR

Agbovin ueon TOAD LMY uPnAn TOAD LYNAY
ITolvpoeiop og MECOG vPmAdg TOAD LYNAOG
‘Exgoaon oLYHLELAEYT noploeEymn (ovy) nvplopyn oLyKLELAEYT
Kdvdn HeQw OLO 10 yoVISlwpa

Afomiotia vdnAn YOUUNAN Heon vdmAn

Kootog UTNG YOUUNAO uéoo YMAO
ITocotntoa / mOOTNTA 10pg / 0,02 pg / 0,5-1pg / 0,05 pug /
amattodbpevor  DNA AN ueom AN ueéom

I'von adnrovying DNA Oyt omoEOUTN TN ATOEALTNTY
Avaivoy, Sebopévay ebuoln Shonoln TIOAD €OXOAT
ApBpog Oeoewv <1.000 <1.000 1.000 1.000 — 10.000 >100.000
EvxoMa yonong UL UEYEAN HETELL UEYIAN HETOWL
Avtopatomoinoy YOLUNAT ueéom vPnAn

42



2YNOWH_1

» H yeveunn Bektioon putmv yerptleton 10 yevetnd LAKO yu ™) dnpoveyio
NAAMEQYOVUEVWY TOWUALV

» O owheg elvat #0ELwG LOVO-YOVOTLTUXEG 0N 6TO WEAAOY avarpévetor vor Staedofody
1oL Ol TOAD-YOVOTUTIKES

» H Beltiwon gutov sivar Paoinde GLVTEAEOTNG YL TNV ENGEAELL TEOPLILWY KAL OTO
naEeOV enake uaTAATINO POAO OTNY ETUAVGY] ETUOLTIOTINWY TEORBANUATWY

» H Beltiwon gutev oto pelhov eivor avaryxalo voe oupfddket oe peyohbtepn
TAQAYWYIXOTNTO TWY AYQO-OUOCLOTYLATWY Yo TNV TEOANYT] VEXG 1OLoTG TOOPIUWY

> Xto opellov 1 Behtiwon putov Baotldtoy anoxkelotind otny Eppecy] (PrvoTomnn)
TQOGEYYLG?] TOL YEVETIXOL LAKOL, GTO UEALOV OUWG UEYIAY CUILBOAN AVUEVETAL KAl ATTO

NV ApeoT] (LOQLINY)) TOOGEYYLON

» To Boowd gpyokelo yioe Ty APECT] TOOGEYYLOT TOL YEVETIHOL LAXOD 017 Beltiwon
(PLTQV EIVXL O LOELAKOL OELNTEG

43



2YNOWH_2

» Ot poploxol deinteg elvot anoTeEreoUaTIHOTEQOL OGO GTEVOTEQT] ELVAL 7] GUVOEGT] TOLG PLE
emtOLUNTEC YOWIOOWIINES TIEQLOYES

» O Baonég apyég aéromoinong poptoxmy detmy 6171 Bedtiwon wutov mepthapBavony

ATOUOVWGY], TEPY], NAEUTEOPOEN O %ot LEEWLoUO DNA.

»  Amoteleopatindten aviyvenor] emtbuunTmy YOWUOCWIIXMY TEQLOY MY TETUYULVETOL UE
eVOOYOVIOLINOLG 7] e AVTITAELEOVG OELNTEG

> Boowd spyokeion 6tmv yoN01 poptoxoy demtomv 611 BeATiwon Yutov elvat Ta
neptoptotna evlupa nat 1) PCR

> O noptotepot delnteg pe ypnon o1 Beitiowor putwv eivar RFLP, RAPD, AFLP, SSR,
SNP

» Boown tpobndleon yio 11 Y0N0T LOQLIKOV SEUTOV EIVAL O YEVETILOG KO QYULYOTUTUUOG
TTOAMUOQPLOUOG

44
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https://repository.kallipos.gr/handle/11419/9755
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