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Maize and Wheat Science
for Improved Livelihoods

FEATURED VIDEO
Tuming research into impact for 50 years

RESEARCH THEMES
N 8, :
, D o°e ) &v
Lo < @ V¥
TECHNOLOGIES CLIMATE CHANGE GENDER NUTRITION CAPACITY BUILDING FOOD SECURITY

International Crop Rese:

New publications: Climste change
impact and adaptation for wheat protein

s://www.cimmyt.org/#

a-at913e.pdf o challenges.pdf o 10



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

Keévtpo Xopa £opag
International Maize and Wheat Improvement Centre (CIMMYT) Me&iko
International Rice Research Institute (IRRI) Ouummivec
International Centre for Tropical Agriculture (CIAT) Koroppia
International Institute of Tropical Agriculture (IITA) Numpia
International Centre for Agricultural Research in the Dry Areas AfBavoc
(ICARDA) i
Africa Rice Centre (West Africa Rice Development Association, WARDA) Akt EAeoavtocton, Mreviv
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 (TWMI) Ypt Advka
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) AiPaviu
Scientific Center Vegetables and Industrial Crops Appuevia
Ss Cyril and Methodius University in Skopje Bopeio Makedovia
Institute of Plant Genetic Resources * Konstantin Malkov™ - Sadovo Boviyopia
INRAE GQE le Moulon, Gif sur Yvette TahiAia
Bavarian State Institute for Agriculture, Freising [eppavia
Institute of Plant Breeding and Genetic Resources (ELGO-Dimitra), Thessaloniki Eirada
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

Hvopevo Baciieo
[ohavoia
Iomavia
Iopani
[Turia
Kpourtia
AsgvKopocia
[Toptoyaiio
Teppia
Thofoukia
Tovpxia

OwAiavold
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Agronomy Journal <+ Volume 107, Issue 4 =+ 20I5 1215
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Published July 2, 2015

Food Productivity and World
Population
1990<

4/\

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

A\ A\

0,5%lyear

1,5%/year

crops must increase by 155 million Mg to reach 282 million Mg. increase production. Adding to the production estimartes 1s a call
Ray et al. (2013) argue thatthe current yearly incre: Cr Hesedivedthgripnlipre Resrd200@k sustainable pach for food
production for maize (Zea mays L.) 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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| |
1970 1980 1990 2000 2010 2020 2030 2040 2050
Years

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

o006 adEnong) (wrd 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

& coar 4P
T
>
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MOPIAKOI AEIKTEX
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MOPIAKOI AEIKTEX

TOPATAEVPOG
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MOPIAKOI AEIKTEX

H T'evetinn Behtiwon Paoiletor o1n Y0N0OY ROQLAX®Y SEUT®OV TTOL ivat GLVOESEPEVOL Ye
emtBopnTeg yowpoomwmxeg Tegloyes. Mograxol deinteg sivat TOYXRI ETUASYUEVE TUNIOLT
DNA ywpig apeor emibooy 6TO YaVOTLTIO, TTOL 6V ennEedlovTat Ao TO TTeQIBUAAOY Mo
dev e€upTwvTon Ao TO AVATTTLEIXO GTASLO TOL PUTOD.

Ieviun opym: yoNoy oOAOYOL VLY VELTY|

» Towtomoinon

CGATTCGTAAC > TOADUOQPLOUOG
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MOPIAKOI AEIKTEX

Emfopntd yeoantnolotine poglaxmy SsiTmy :
> TOQOLGIX TTOADPOQYIGUOY
> cEeibueopévn Spaom
> amh XANQOvVoOUOTNTA Pe LYNAO GLVTEASGTN HANQOVOIIXOTY TG
> SL1eomoQd 1out 1] SLVATOV LGOXATUVOWUY| GTO YOVISIWPX

» %O %06TOG, YWEIG HEVNTINEG GUVETIEIES GTO YUTO Kol EVXOAY| BT VEXQH
OTAOI AVULYVQLTY]
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AEIOITIXTIA MOPIAKQN AEIKTQN

MEIQXH
(xloopo & avtoArayn)

v

oLVOYN TOV SITAUCIUCUEVOV
OUOAOY®OV YPOUOGOUATOV

apYKO KOTTOPO

ylaoua - ovtadiayn petald
U7 evtomiotn and 1o U1 AOEAPOV YPOUOTIOWV
®.0. 1 meployn ‘otdoy0g
XTOVCLX TEQLOYNG
‘otOY0C

TOTPIKOG VEOGLVOVACUOG VEOGLVOVAGOC TOTPIKOG
| J

YO UET €
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AEIOIIIXTIA MOPIAKQN AEIKTOQN

TepLoy " ‘otoY0g

° ]

. S — |

—5cM —

a€omotio: ~ 95% (1 — 0,05 = 0,95)

B
[ ] ]
—3cM —
a&omiotio: ~ 97% (1 — 0,03 = 0,97)
A B
— [ ] ]

—5cM — «—3cM —

a&omotio: ~ 99,9% [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 negrogrotind evivpa

}

H\extoopognon DNA

|

YBot6topog DNA »ate Southern

31



ITedn DNA pe negrogrotind evivpo

EvSovouxiedosc 11 ATOTEAOLYTAL ATO UL LTIOOVASA, KoL avayVwELlovy TeTEo- N
e€o- 1] OnTUVOLNAEOTIOLX OE TOUALVOQOMUY] AAANAOLY Lo

¥ N ¥
5 ....GAATTC... 3’ 5 ...AGCT... 3’ 5 ...GGATCC... 3
3 ...CTTAAG... & 3..TCGA... & 3" ...CCTAGG... ¥
A A ;
EcoRl Alul BamHI
(Echerichia coli R) (Arthrobacter Iutens) (Bacillus anwyloliguefaciens H)

5 . TCATCGAATTCGAGATGAAGAGCTCTTGCAATTGGATCCGGCCGAA 3
3" ...AGTAGCTTAAGCTCTACTTCTCGAGAACGTTAACCTAGGCCGGCTT §°

J

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

NOAWON auEx Aetow o



H\extpopognon DNA

Alvodwtn avtidpaon noivpepaoys (PCR, polymerase chain reaction)

5" M T 3
5 3 345
<
S mmmm =, =)
, 5'mM3’
DNA otoy0g 3,|||||||||||||||||||||||||||||| 5

petovoiwaon tov DNA xo
LBEIBLOUOG TWY EXHLVNTWY

5' 3
i =
5
5y|||||||||||| [TTTTTTTTTTTTTT T
3'|||||||||||||||||||||||||||||| #
dtmiaotaopog tov DNA

2e n udrhovg mapayovion 2% véow DNA (n=20 — 1.048.570)

33



H\extpoypopnon DNA

oy b _ DNA-1 DNA-3
DNA-1 %’1
g 1b
= —
8
\ =3 e 3b
DNA—Z g [rr—
é —
3 I,
3a 3b 3y 3c g N — 32

DNA-3



H\extpo9popnon DNA

Kocrocossvy yeverixov yoory (restriction map)

200

800 —
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100—

Zovn DNA pe padtevepyo antivoolio

y 50 4 400 v
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YBotdtopog DNA xxte Southern

opykd DINA

TELLIGUOS LE Evivuo

REPLOMTUOT
T
TEpLOYY ‘oTojog
ufpibow _
Firver LOvGHA D
oBptBIofo <
E—
DOTOYpoELd Ol pepPpavn
orafepomoinong

TEpogpevo DINA

TEpLOYY ‘oToyog

NAEKTPOPOPNGN

|

—20kb

UETQPOpd GE
HELppoT]

_4kp  OiiovoDNA
—

1kb

Ty
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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)

37



MOPIAKOI AEIKTEX

1. RFLP (Restriction Fragment Length Polymorphism)

1. Tavtomoinoy yeveTnmy vMX®Y

1 2 3 A
Y —— 1/ =
1 243
B // 1 4/
1 3 -
»F//I ' ' 7/
1 2i/3
A//I I 1 I ///
1T s -

N4

POTOYPUPLKO PLAp

[Tévte aAANAOpOpQa oG YovidtaKkng BEong
(1,2,3,4 0oeig meplopiopon)

VPP HOG pe deiktn

YOVOTLTIOL

‘ =

2e oLYXELOY e TO A, O TOAMPROEYPLOPOC TEOXLTITEL Ao TNV évlean g Beong 4 (B) 1 ™y éhhewdn g
Beong 2 (1) eldttwon g Lwvng 2-3 (A), N empnnovon g Lovne 1-2 (E)

Mia aTrd TIGC TTOAUMOPQPIKES WVEG PITTOPEI va gival n €TIBuUUNTN

38



MOPIAKOI AEIKTEX

. RAPD (Random Amplified Polymorphic DNA)

a ) b A B

2kb w2 kb -

1 kb wem

Tkb <2kb

Exnivnteg (~ 10 Baoelg) emdyouvy v
VATIOOYWYT] T ATV

< 2 kb e

1 kb wem

39



MOPIAKOI AEIKTEX

3. AFLP (Amplified Fragment Length Polymorphism)

1. outAn) méyn

EcoRlI
Msel

l

2. Aryomoinom ue

TPOGOPUOCTEC — — -
3. gvioyvon

oeg PCR

40



MOPIAKOI AEIKTEX

4. SSR (Single Sequence Repeats)

3 5

(GT)n |

cA)y, — g

(AAT), (GATA),

I N
E2 — 0 unpodopuypopu emavidndn (GT)
E> T RGC

B covovind alnhopoppo

- B petodhoypevo alniopopyo



MOPIAKOI AEIKTEX

5. SNP (Single Nucleotide Polymorphism)

Ot tohuminbeotepot (~ 100 — 300 Baoetg)

42



MOPIAKOI AEIKTEX

XaQoxtnQIoTIHe RFLP RAPD AFLP SSR SNP
Buaoileton oe vBotdopo PCR

Agboviux ueon TOAD LMD LPNAn TOAD LYNAY
ITolvpoeiop og MECOG U Yol TOAD VYNAOG
‘Exgoaon oLyrLELLEYN noElaEyN (ovy) nvplaoym oLyLELAEYT
Kdvdn HeQWT OLO 10 yoVISlwpa

Afomiotia vdnAn YOUUNAN Heon vdmAn

Kootog YN YOUUNAO uéco UG
ITocotntoa / mOOTNTA 10pg / 0,02 pg / 0,5-1pg / 0,05 pug /
amattodbpevor  DNA AN ueom AN uéom

I'von adnrovying DNA Oyt amoEadTNTY AToEALTNTY
Avdlvorn Oedopsvev eboln SLonoAN TIOAD €DXOAT
ApBp.og Béoewy <1.000 <1.000 1.000 1.000 — 10.000 >100.000
EvxoMa yonong ULEN UEYEAN HETOLL UEYIAN HETOLX
Avtopatomoinoy YOLUNAT uéon oYnAn

43



2YNOWH_1

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

» O mowhieg elvat #0ELwG LOVO-YOVOTLTUXEG 0N 6TO WEAAOV avarpévetor vor Staedofody
1oL Ol TOAD-YOVOTUTIKEG

» H Beltiwon gutov sivar Paoindc GUVTEAEOTNG YL TNV ENGEAELL TEOPLILWY XAl GTO
naEeOV enake uaTAATINO POAO OTNY ETUAVGY] ETUOLTIOTINWY TEORBANUATWY

» H Beltivon putov 610 pédhov elvor avoryralo vor cupBatler oe peyohbtepn
TAQAYWYIXOTNTO TWY AYQO-OXOCLOTYULATWY Yo TV TEOANYT VEXG #OLoTG TOOPI WY

> 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 Baownd epyakelo yio TV Geoy] TEOGEYYLEY TOL YEVETIXOL LAKOL 617 Bedtiwon
(PLTQV EIVXL O LOELAKOL OELNTEG

44



2YNOWH_2

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

» O Baonég apyég aéromoinong poptoxmy detmy 6171 Bedtiwon wutov mepthapBavony

ATOUOVWGY], TEYY], NAEUTEOYPOEY O 1ot LBEWLoUO DNA.

»  Amoteleopatindten aviyvenor] emtbuunTmy YOWUOCWIIXMY TEQLOY MY TETUYULVETOL UE
evO0YOVLOLINOUG 7] e AVTITAELEOVG OELNTEG

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

> Ounoptotepot delnteg pe yonon ot Betioor putev eivar RFLP, RAPD, AFLP, SSR,
SNP

» Boown tpobndleon yio 11 Y0N0T LOQLIKOV SEUTOV EIVAL O YEVETILOG %O QYULYOTUTUHOG
TTOAMUOQYPLOPOG
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https://repository.kallipos.gr/handle/11419/9755
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