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Trigos de Distintas Ploidias

7. urariulA" ) 2 )

typicum  T.miitinae (GGA™A™ )

T. monacoccum ssp. [AmA™ ) T. timopheevil ssp. {GGA=AT)

dinurum  dicoccum T ispahanicurn (BBAAY)

T. turgiclum ssp.(BBAYAY)

compacium sphasrococcum aastivum T vavilovil (BEAAYDD) T zhukovskyl (GGAA AmA™ ) Gegas et al. (2004)
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T. aestivum ssp. (BBAA*DD) Plant Cell




Analisis de Componentes Principales
de las Distintas Especies
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Variabilidad en ancho y Largo de grano
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Expresion de genes durante el llenado

(microarreglos)
% = T e === . . "
Z = | s Ty .
=}
@ t
] L | Rd| | Al 5
S = = = =
® | 8l 7 8l g 10
Developmental Stage (DPA)

s of gene expression in developing wheat caryopsis
ferentially expressed genes across all 6 time points
into 10 clusters using the k-means algorithm. The
mean centered relative gene expression value (in loga scale) for
each gene is plotted on the y-axis and the ime of development in

days post-anthesis (DPA) is on the x-axis. The magenta curve
represents the median of the gene expression values in each
cluster. Tick marks on the x-axis represent the developmental
time 3, 7, 14, 21, 28 and 35 DPA. Tick marks on the x-axis for
3 DPA and 35 DPA overlap with the sides of the cluster box

Laudencia et al. (2007)
Plant Mol. Biol.
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Ubicacion Cromosdmica de QTLs de Peso de Grano
Crop Traits Chromosomes with interval(s) carrying QTLs(Chromosomes arranged in
homologous groups)
Barley Grain weight 1H 2H 3H 4H 5H 6H 7H
Grain number 1H 3H 4H 5H 0H
Wheat Grain weight 1AIB1 | 2A2B2 | 3A3B3D | 4A4B4 | 5A5B GA6B,6 | TATB,7
D D D D D
Grain number | 1A,1B | 2A2B2 | 3A3B3D | 4A4B | 5A5B5 | GA 7A7B
D D
Grain length 1A,1D | 2B2D 4B 5A5B,5 | 6A,6B
and width D
Rice Grain weight 5 4,7 1 9,11,12 2 6,8
Grain number 5,10 4 1 3 12 2 6,8
Maize Grain weight 1 27 3 5 - 4 -
Grain number
Sorghum | Grain weight E,C B,F G \ 1 D,F A
Grain number




QTLs Asociados a Peso de Grano

Trait Linkage Closest Peak LD Mudditive
aroup marker posiion  score  effect
NY CA
Saly
SEC 1B Xmnw g7 33a 128 41 0.19 018
WID 1B Xedol 196 162 6.1 0.05 LLX
VOL 1B Xbed1562 188 4 1.31 0.06
SUR 1B Xewm 40 216 40 018 18R
AREA  2A Xbed 1688 70 40 0.62 0:235
SUR 2B Xksufl e o9 46 1.71 236
SPH il b Xgwm261 4 6.1 .67 1.52
KW 44 Xfal47 b 7 46 1.95 1.51
¥P ELY Xpwm397 46 449 .15 0.17
VoL 44 Xhsiuedd 151 6.0 1.96 1.00
SUR 4A Nihspe3d 163 44 282 3
SEC 4B Xbed12 50x 22 42 0.21 0407
SPH B Xhsowad ] 4 112 0.97
HAP 5B Xpar 574 71 6.6 1.21 1.21
LEN 5B Xpar574 73 95 0.22 0.23
VOL 5B 73b 113 42 1.42 1.57
LEN 5D Xedo3dba 142 42 0,12 0.03
YP 7l XbedI78 79 44 016 e
VoL 7l Xwgil4 81 44 1.43 147

Breseghello & Sorrels (2007)
Field Crops Res..

Determinantes del Peso de Grano
Comparaciones con otras especies de cultivo




Algunos estudios

muestran que el periodo
pre-antesis podria tener
importancia para el peso

Peso decarpelosen ant.  Je[SHlelNe[=]glo}S
Scott et al. (1983)

Peso de grano
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Wardlaw (1994)

Importancia del Numero de Células
Endospermaticas

Brocklehurst (1977) mostré que existe relacién entre el peso final de los
granos y el nimero de células endospermaticas

Fig. 3. Rclationship between the dry
weight of mature grains, calculated
from the logistic model, and (he
maximum number of endosperm cells,
caleulated using the method

described in the lext. Confidence
limits of grain dry weights (» < 0:05),
caleulated using the model, are
represenied by the horizontal error
bars. Vertical error bars represent
standard crrors of the mean of
endosperm cell numbers. The
regression cquation is

¥ o= 358024 1041x, r? = 0-90,
Symbols as for Fig. 1.

103 x Endosperm cell number

1 i 1 J
40 50 60 70

Grain dry weight (mg)

Gleadow et al. (1982)
Australian Journal of Plant Physiolo




Tratamientos de sombreo en girasol

A Peso de grano

[X]
o

O Numero de granos

o

w
o

Filled grain/head and unit
grain weight (% of control)

Mid point of shading treatment
(days from 50% anthesis)

Cantagallo et al. (2004)
Field Crops Research

Tratamientos de sombreo en girasol

Pre-antesis Post-antesis

Reduccion del peso
de grano (%)

Lindstrom et al. (2006)
Field Crops Research
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P
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Unit grain weight (mg)
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Floret weight (mg)

Cantagallo et al. (2004)
Field Crops Research

Relacion entre el peso de grano y el
namero de células de los cotiledones |

Soja Girasol

Seed growth rate (mg seed ' day ')

Cells per two cotyledons 108

Egli et al. (1989) Lindstrom et al. (2006)
Crop Science Field Crops Research




Relaciones entre N Sorgo
(i) Contenido hidrico,
(ii) Volumen, (iii) Tasa
de llenado y Volumen
sel ovario en antesis
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Ovary voluma &t anthasis (mm” ovary”)

(AL

Kamel filling rate {mg “Cd 'kernel ')

o+ o o8 1o 1z 14 18 Yang et al. (2009)
Ovary volume &t anthesis (mm” ovary ') J. Exp. Bot.

Sorgo

Relaciones entre Variables de Peso de Grano

<780
] A
£
3
=
il ¥
E
':—] g
5
o
g ®
7}
=
T 20
£
£ qe y=0.53x-111
] cohs”
2 ) 73 e85
5 o Expl
£ a Bl
E G Gambin & Borras, 2005
= 0 - . :
10 20 20 40 so o0 b 0 o
Maximum kernel volume (il kernel ')
mn
B
R
2
@
£ 50
E
2
@
z 0
ol
5
T a0
= y=078x-101
= F =098
5 o ?ﬁ‘ * Epl
E % A Expl
& Gambn & Scrras, 2006
10 + * - T o . T 1
10 0 0 0 50 & o Ll w0

Maximum kernel volume (ul kemel ') Yang et al. (2010)
Crop Sci.




Sorgo

Relaciones entre Peso de Grano y Volumen
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Respuesta a la relacion Fuente-Demanda

Final kernel dry weight {mg)

Final kernel dry weight {mg)

Apical = contral
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Sorgo

Yang et al. (2010)
Crop Sci.
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Interaccion entre el Numero y Peso de Grano

Relacion entre el Peso y Niumero de Granos en Trigo
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Relacion entre el Peso y Numero de Granos en Trigo en
Posiciones de Grano
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Contribucion Relativa de Granos de Diferentes Posiciones

Relative contribution to the
final number of grains (%)

final number of grains (%)

Relative contribution to the

Acreche & Slafer (2006)
Field Crops Res.
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Peso de Grano y Crecimiento del Cultivo en Pre-Antesis
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Peso de Grano y Crecimiento del Cultivo en Pre-Antesis
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Trigo
Numero, Peso de Grano y Crecimiento del Cultivo en Pre-Antesis
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Sadras & Lawson (2011)

Growth rate per grain (kg/ha.day per grain) Crop & Pasture Sci.

Respuesta del Numero y Peso de Grano a la Temperatura Pre-Antesis

Grain number and grain weight of treatments and their relative changes (%) respect to the control (between brackets) in wheal, barley and titicale during three
experimental years

Crop Thermal treatment” Grain number (no. m ) Grain weight (g}
2000 2001 2002 2000 2001 2002
Wheat Control 28,201 16,771 23742 36.72 3607 3814
Hd-At 28,601 (+1.4) 13915 (=17.00 3351(-8T7) 3421 (-32)
Bo-AL 25437 (-9.7) 13417 (=200 20,590 ( ~13.3) 31.63 (—-139) 3335 (-7.3) 30.80 (—-19.2)
SE-Bo 14,132 ( —40.5) 3546 (-7.0)
Barley Control 15812 15.563 14526 41.14 36.06 4214
Hd-At 16,303 (+3.1) 12772 (—-17.9) 37.74(-8.3) 34.66 (-3.9)
Bo-AL 16460 (+4.1) 11,380 (-264) 13,289 { ~8.5) 35.62(-134) 3298 (-8.3) 33.01 (~21.35)
SE-Bo 9241 (-36.4) 3869 (-80)
Triticale Control 17,621 23220 19,865 H“€9 41.32 #6l
Hd-At 17,232 (-22) 20,720 (—10.8) 319 (=13.1) 39.81 (-3.6)
Bo-At 14,883 (~15.5) 17,149 (=26.1) 16,633 ( ~163) 3B.40 (~14.6) 3699 (-10.5) 34400-229)
SE-Bo 10271 { ~48.3) 4194 (~60)
M.® 363 1145 1076 1.57 0.80 1.33

* SE. Bo, Hd, and At stand for the onset of stem elongation, booting, heading and anthesis, respectively.

" SEM. stands for the standard error of the means,

Ugarte et al. (2007)
Field Crops Res.
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Evolucion Floral en Trigo
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Fig. 4. Time course of development of floret primordia in two central spikelets on the main shoot spikes for (a) a DD and (b) a SH line. Floret
positions are indicated from the most proximal (F1) to the most distal (F9) position with respect to the rachis. The developmental scores for
different floret positions are those corresponding to the Waddington et al. (1983) scale. Vertical arrows indicate the timing of anthesis. Data
correspond to the 1996 growing season.

Miralles et al. (1998)

15



