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O1 TekTaIvOHEVEC KAIHATIKEC aAAayEg

Food demand globally will

double by 20350

Stuber and Hancock 2008




O1 TekTaIvOHEVEC KAIHATIKEC aAAayEg

Environmental changes make the challenge
of feeding additional people within the

next 50 years exceedingly difficult

Vadez et al., 2011
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Troyer &Wellin (2009)- Fisher & Edmeades (2010)
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Fisher and Edmeades (2010):

“ even if these relative rates could be maintained, they would not prevent real
price rises for the three cereals, in the face of projected demand growth to
2050, thus there is little doubt that the world needs to continue increasing
cereal yields”
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anpoPAenTn PEATIOTN TUKVOTNTA

Martonvasar, Hungary

hybrid ‘Norma’
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Data from Berzsenyi and Tokatlidis (2012)
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lowa, USA
16 hybrid N4640Bt
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Data from Farnham (2001)



amoKAion amd Tn duvnTIKN Tadpaywyn

Martonvasar, Hungary
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Grain yield (Mg/ha)
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AuvnTikn arwAegia Tapaywyng

CYP

OP(q)

Hybrid Environment Quadratic equation (kg/ha) (plants/m?) YL (%) Source
= - 2
1999 y=2,701+972.9x -47.2x 7,720 10.3 35
PR3893 Cheyenne, (R?=0.97) Blumenthal et al.
Nebraska y=1,824+445 5x-80.6x2 100 | (2003)
2000 (R = 0.99) 2,440 2.76
- _ 2
, 1999 y=731.5+487.3x-56.3x 1,790 4.32 55
PR3893 Kimball , (R*=0.94) Blumenthal et al.
Nebraska y=1,814-9.98x-35.3x2 (2003)
2000 (R? 0.98) 1,810 0.14 39
= _ 2
Anton) Low-yielding field y=1,839+1,283x-110x 5,580 5.83 17
PR3860 Colorado (R?=0.91) Shanahan et al.
’ R y=2,469+1,230x-70x2 (2004)
1998 High-yielding field (R? = 0.92) 7,870 8.78 8.8
=3,020+1,560x-70x2
North Central ~ Seynour ZRz = 0.94) 11,710 1.2 7 Stanger and
o Z\Q:gonsm- Chippewa Falls y=8,020+320x-28x* 8,930 5.78 g3 | auer(2000)
PP (R? = 0.96) ! ' '
= - 2
2006 y=2,696+1,252x-116.3x 5070 538 - :
Short-season Turda, (R2=0.98) Tokatlidis et al.
group Romania y=1,443+1,383x -75.82x2 (2011)
2007 7,7 A2 14
00 (R2=0.99) 750 o
=491.2+615x -67.49x2
1990 z’Rz “0.08) X X 1,890 4.56 100
Norma Martonvasar, Berzsenyi and
H = - 2 Tokatlidis (2012
ungary 1997 y =3,763+1,022x -50.13x 8,980 102 18 okatlidis ( )

(R2 =0.87)

trom Tokatlidis (2012)
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Adapting maize crop to climate change

Toannis 8. Tokatlidis
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Abstract lobal weather changes compel agricultare to be
adequately productive under diverse and marginal cendifions.
In malze, modern hybrids fail to meet this requirement. Al-
though breeding has achieved spectacular progress in grain
vield per area through improved tolerance to stresses, includ-
Ing ntense crowdng, yields at low plant populaticn densities
remain almest unchanged. Stagnated plant yield potential
renders hybrids unable to take advantage of rescurce abun-
dance at lower populations, designating them populatien de-
pendent. Consequently, the optimum population varies greatly
across envirenments. Generally, the due pepulation increases
as the envircnmental yield potential gets higher. As a remedy,
relatively low populations are recommended for low-nput
condifions leading to Mmappropriate peopulation in cccasional
adequacy of resources and considerable yield loss. For exam-
nle for a ran-fed hvbrid fested at one lncatirm acmses 11

cries is a major challenge for agroncmists, and (3) the devel-
cpment of population-neutral hybrids is a fundamental chal-
lenge for maize breeding. Honeycomb breeding 1s a valuable
tool to pursue this geal since it places particular emphasis on
the so-far stagnated plant yield potential that is essential for
populaticn-neutral hybrid development.

Keywords Crop yield potenfial - Honeyveomb breeding -
Optimum pepulation - Plant yield potential -
Population-neutral hybrids - Sustainable agriculture

Abbreviations
EYI Envircnmental yvield ndex (the experimental mean
grain yield)

CYP Crop yield potential (the maximum grain yield cn
the hazis nf the miadratic ennatinn’
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density-neutral hybrid
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Popp et al. (20006):

“Profit maximizing density does not always coincide with the
yielding maximizing density primarily because of the seed
cost”,
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Loess Plateau, China
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Fang et al. (2010)



Capao do Leao, Brazil
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Ebro Valley, Spain.
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n 10eaTn molKiAia

Herefordshire, UK
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1 TTOIKIAIES TKANEZ NA A=IOTTOIOYN

ATTIOTEAEZMATIKA TIZ EIZPOEZ
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Mo Troikidia poaooilold (Phaseolus vulgaris L.) ps
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Irn L Mokl Wa o easdEphan Fpol @aooso 0 ameTEsd arpameEn
TpaompidTid, IHaEpa amG TEp oyE; Npdomag kal Kaomopid; Amou
g amy TIOdTd Tou T TpoTdyY gapampiamesE NCE cfpdidy
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ol 12,5 om, Pz 35 OTEpPaTa avd A0 1a EApo; 1000 oTope eSS g
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POETDIOTED  vEppoatE oHipl To v TIVRUTUEY O T

ATIO Y OSOARTHT] T TTOKIAGG OE DOpopIIRd TERIEAAD v
[ZH 1) TIPOEKUYIE 4T To L]0 O LRI aTOgooT); T EMTpETa W
CROTTONTE EUwaiied TEPIGAAAONTA ST U3 dwvTag ERIPETKA ey
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TLTJEW] TIEpIEAAY 4T [P padopaulon and Tokadidin 2011).
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FTENETIKH BEATIQ2ZH NAHOYZMOY PAKHZ
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ATT6000N % TNG APXIKNAG TTOIKIAIOC

FENETIKH BEATIQZH MAHOYZMOY PAKHZ

AlaAoyég 2n¢ yevedg o apaifi otropd (2008-09)
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AlaAovEg 2nG yevedc

100%=11.8 yp/pvto
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It 1s not the
strongest that
survives, ....
it 1S the most

adaptable to



