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Expansao do trigo no Cerrado Brasileiro

Embrapa Trigo
Passo Fundo, RS

Em 2019, GO (159 mil t), MG (208 mil t) e SP
(234 mil t) produziram mais trigo do que SC
(152 mil t)

“Os cenarios identificados variam entre 5,9 e 22 milhoes
de toneladas de trigo de produgao anual, o0 que mostra uma
ampla possibilidade de atuagao regionalizada para as
instituicoes envolvidas com a triticultura”
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FONTES E DRENOS
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Figure 4-1: Diagramatic representation of the development of a wheat grain.
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Fontes e drenos de CHO’s em plantas de trigo

PERFILHAMENTO

Z14 &
222

tiny spike
below soil

Drenos:

 Meristema apical
e Sistema radicular
 Meristemas axilares* (perfilhos)

ESPIGUETA TERMINAL -> ANTESE

Drenos:

* Meristema apical/formacao da espiga

e Sistema radicular

 Excesso de CHO’s acumulados no colmo
(dreno transitorio)



Fontes e drenos de CHO’s em plantas de trigo

FORMACAO E ENCHIMENTO DE GRAOS

*A participacao da fotossintese da espiga
pode variar entre 32,2-57,2% na auséncia

- Fotossintese (folhas e espiga*) de déficit hidrico (Yun-qi et al,, 2016)
 Remobilizacao de reservas do colmo

Fontes:

Head

Leaf 1 .
Leaf? |

Leaf3 G

Leaf 4 -

Leaf 5

0 5 10 15 20 15 30 35 40 45
Contribution to yield (%)

Drenos: The fl_ag I'_aaf ma kles the greatest
contribution to yield.

* Graos em formacao
* SiStema radiCUIar Figure 4-2: Photosynthetic contribution of plant parts.

Source: Based on N Fettell, 2006, N5W Department of Primary Industries technical update,



Fontes e drenos de CHO’s em plantas de trigo

Adaptado de Fioreze et al. (2021) Source-sink 80 a
relationships of wheat plants accessed by ,70 2 a @ a , a 4
application of systemic herbicides 2 60
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Figure 1. Wheat plant illustration. Solid lines represent primary 0,0 ) 1 :
ontro

tillers and dashed lines represent late tillers. Asterisk indicate
Clethodim application on leaves of primary tillers.
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Fontes e drenos de CHO’s em plantas de trigo

Aumento de assimilac¢ao liquida de CO, na folha bandeira do trigo em condicoes de
desfolha parcial (Adaptado de: Ribeiro e Fioreze, 2019 - dados nao publicados)
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Figura 1. Curva diaria de assimilac¢ao liquida de CO, \
na folha bandeira de plantas de trigo (BRS 394) \ /

submetidas a desfolha parcial. Curitibanos (SC)
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Fontes e drenos de CHO’s em plantas de trigo

Participacao da fotossintese da espiga no enchimento de graos: dificuldades

metodologicas...
B Organ shading 1. Culm contribution (%)
2. Ear contribution (%) Flag leaf (umol-m2s7) Ear (umol-m2.s7)
Net photo. Dark Net photo. Dark
C &'°C Experimental approach Culm contribution (%) - —— I'ESPII"EItIOI‘I I- ———— I'ESpII'EItICII'I

3. Combination culm Shaded ear  j 16.145° : -0.982° 1 - : -

g Shaded ouim 1 - 1 - | 8635° | -0671°
Control L1 7.802¢ | -0.968% L 6.438* | —13.2367

2012BI  2012A1  2013BI D emmm—d - ol
Ear contribution (%) Level of significance

Genotype (G)  ns ns 0.016° ns
Treatment (T)  ns ns 0.012 0.000™
GxT ns ns ns ns

Combination culm
+ ear contribution (%)

a
\

Sanchez-Bragado et al., 2016
Abordagem utilizando 8:2C revelou uma maior

particiagao da espiga (g|umas e aristas) em re|agéo ao Journal of Experimental Botany, Vol. 67, No. 9 pp. 2787-2798, 2016
. ~ doi:10.1093/ixb/erw116 Advance Access publication 24 March 2016
colmo (colmo e folhas) para o enchimento de graos



Fontes e drenos de CHO’s em plantas de trigo

Remobilizacao de reserva do colmos de cultivares de trigo 490
submetidos a desfolha na fase de antese (Adaptado de: Cruz = 480 a
e Fioreze, 2019 - dados nio publicados) g 470 =
[*]
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g
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BRS 264, BRS 394 e BRS 404
Tbio Sonic, Tbio Audaz, Tbio Toruk, Tbio Duque e Tbio Noble

Controle Desfolha Parcial Desfolha Total




Fontes e drenos de CHO’s em plantas de trigo

IMPORTANCIA DOS CHO’S ACUMULADOS NA PRE ANTESE

iBIII E ILl F | IBlll E ILI F ] IBIiI E ILi F ]
500 1 P 1 11 1 1 L1 | I | 1 ] I 1
Lower Second Flag 1
inter nodes LSD | inter node LSD inter node | LSD

Remobilizacao de carboidratos soluveis de 400

colmos para graos de trigo
300

200

-—t
o
o

umol fructose equivalents culm™1

Takahashi et al. (2001). Sttorage and remobilization of

soluble carbohydrates after heading in diferent plant - - 30 -10 0 10 20 30 40
parts of a winter wheat cultivar. Plant Prod. Sci. Days after anthesis
4(3):160-165 Fig. 4. Contents of fructose (open circle), sucrose (closed triangle), and fructan (open square) in
( ) - . internodes of a winter wheat cultivar. B : before anthesis, I : initial phase, E : early phase, L : late phase

and F: final phase.



Fontes e drenos de CHO’s em plantas de trigo

TRIGO: Rendimento limitado pela capacidade de
alocacao nos drenos

Até 6 flores por espigueta

AUMENTO NO RENDIMENTO
INDIVIDUAL DE ESPIGAS

2-3 graos/espigueta
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Figure viil: Structures of the head, showing the spikelet and floret. Figure ix: A spikelet showing the structures of the floret.

Source: Based on W Anderson &  Garlinge, 2000 Source; Based on E Kirby & M Appleyard , 1984,



Fontes e drenos de CHO’s em plantas de trigo

LIMITACOES NA PRODUTIVIDADE EM
FUNCAO DA CAPACIDADE DOS DRENOS

Controls Signalling precursors

Figure 5 | Increased crop yield. a, Increased grain size (20 per tube) after
spraying. b, Grain vield per plant with I mM of compounds 2 or 3.

¢, Starch content of the grain. *P < 0.05 compared to water control
(Student’s -test). Data are shown as mean + s.e.m. (n=6).

Griffiths et al., 2016
NATURE | VOL 540 |

Light-sensitive moiety

Ta&P signalling
precursor

Extraceliular X

Intracellular

Light-induced
+ TaP

T6P release

Crop plant Single cell

Increased yield and stress resistance

Figure 1| A light-sensitive synthetic T&P signalling precursor is taken up by plants and diffuses into a
plant cell, where light treatment results in the release of T&P. The TeP specifically interferes with cellular
signalling — particularly the inhibition of SnRK] protein kinase activity — and probably other pathways to
interfere with plant metabolism and growth, thus promoting plant stress tolerance and yield.



Large ears
Many florets
Large grains
(high HI)

 Short erect leaves
(efficient light capture)

Strong but short stem
(low lodging/reduced
structural biomass
high HI)

(if harvest index
maximized)

quh qur-‘hhﬂ‘ms]

Low tillering }

(less unfertile tillers if
under water limitation)

" aEE—

Fig. 1 ldeotype breeding. Five key traits identified for a wheat breeding
ideoty pe. Yield gains in harvestindex (HI) have been obtained by the ‘greer
revolution’ breeding strategies for grain number and dwarf stature, wherea:
future gains over and above these so-called *partitioning traits' are believec
likely to come from improvements in productive biomass and associated
radiation use efficiency. The value of each of these traits depends on the
target environment.

Tansley review

Field crop phenomics: enabling breeding for
radiation use efficiency and biomass in cereal
crops

Robert T. Furbank'*, Jose A. Jimenez-Berni™? (), Barbara Geo l'ger]:auzg;gli""5 0,
Andries B. Porgieter® (3 and David M. Deery” (9)

New Phytologist (2019) 223: 1714-1727 doi:
10.1111/nph.15817






O que sao pertfilhos (afilhos)?
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Heiniger et al. (2019)



POTENCIAL PRODUTIVO DO PERFILHO A0 >
Vantagem competititiva

Filler 3

10 tiller




Em condic¢oes de campo: 0-3
perfilhos viaveis por planta

Pode passar de 15 perfilhos
viaveis em condic¢oes favoraveis

Fioreze et al. (2019)

* Perfilho primarios
* Perfilhos secundarios
* Perfilhos terciarios...
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O controle do perfilhamento em plantas

de trigo
Controle
genético

Pouco efeito sobre a iniciacao de perfilhos

Maior efeito no crescimento dos perfilhos

Regulacdo indireta através do crescimento do CP
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O controle do perfilhamento em plantas de trigo

Potencial
genético

Elevado potencial
de perfilhamento
nao implica
necessariamente
em maior
produtividade

EFEITO COMPENSATORIO [

- Numero de graos por area
- Peso médio dos graos

W 3 s 3 RLo

Guamirim



O controle do perfilhamento em plantas de trigo

Potencial
genético

“Inhibition of Tiller Bud Outgrowth in the tin
Mutant of Wheat Is Associated with Precocious
Internode Development”

1000 um

Fig. 1. The reduced tillering in the fin mutant of wheat is associated with precocious development of solid basal internodes. (a) The rin
- ) _ S mutant produces few primary tillers while the near-isogenic wild-type (WT) wheat variety Banks (right) produces many primary and
[, H. Kebrom and R. A, Richards CSIRO 2013 SRS i R BTG s : : RN B ‘ 3

higher order tillers. () The spike of the main stem of rin mutant is bigger and longer than that of WT. (¢) Internodes in the tin mutant
develop earlier than in the WT. (d, ¢) basal internodes in the WT are hollow while in the #in mutant are solid. The bar for figures (d, ¢) 1s

Functional Plant Biology
shown in (e). (Images reprinted from Kebrom et al. (2012) Plant Physiology 160, pp. 308-318, www.plantphysiol.org, Copyright

hitp://dx.doi.org/10. 107 /FP13034

American Society of Plant Biologists).



O controle do perfilhamento em plantas

de trigo
Efeitos do
ambiente sobre o . 3

perfilhamento
Temperatura . Ambiente .




Efeitos do ambiente sobre o perfilhamento em plantas de trigo

1-> QUALIDADE DA LUZ Espagamento

Densidade

RED + FAR RED Light

\RED + FAR RED Light

R:FR R:FR




Efeitos do ambiente sobre o perfilhamento em plantas de trigo

1-> QUALIDADE DA LUZ

D.L. Sparkes & M. King

Ann Appl Biol 152 [2008) 1-% © 2007 The Authors
lournal compilation © 2007 Assaciation of Applied Biologists

Figure 1. Wheat plants grown in the glasshouse in different light
environments. (A) Control (C), (B) supplementary far-red light
(FR), (C) neutral shade (Neu), (D) natural shade (Nat),




Efeitos do ambiente sobre o perfilhamento em plantas de trigo

1-> QUALIDADE DA LUZ

p; (inactive)

A

Far-red Red light
light

No. of tillers per plant

Darknegg

\J

P (active)

0 gk .-I\ T T I | |
0 2 4 6 8 10 12 14

Physiological age (phyllochrons)

Fig. 6 Simulated number of tillers appeared per plant vs physiological
age of the plant, for 100 plants m~2 (squares), 262 plants m~
(diamonds), and 508 plants m™ (triangles); vertical bars represent
the standard error (n = 12). The Q, value (the threshold R:FR below

which bud break is arrested) of the simulations was 0.8, and the unit Cellular response
step relationship between bud development and R:FR was used.

New Phytologist (2007) 176: 325-336

Jochem B. Evers', Jan Vos', Michaél Chelle?, Bruno Andrieu?, Christian Fournier? and Paul C. Struik’



Efeitos do ambiente sobre o perfilhamento em plantas de trigo

2-> TEMPERATURA

Baixas T°C - retardam o crescimento do colmo principal (estimulo ao perfilhamento)

Altas T°C - aceleram o crescimento do colmo principal (dominancia apical)*

Taxa de crescimento da planta é
diretamente proporcional a
temperatura, entre 2-26°C

**Perfilhamento é observado mesmo em

condicoes de Cerrado




Efeitos do ambiente sobre o perfilhamento em plantas de trigo
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2> TEMPERATURA 90 - a
80 - I
70 - I
VRN Z 60 - :
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60 0 deMaIg:a 5? \ = :
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50 / l
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30
20
10
0

EBES 264 BES 34 Thip Audaz~ Thio Somc

Perfilhos férteis (%)

Thio Audaz Thio Sonic

Figura 4. Porcentagem de perfilhos féerteis de cultivares de trigo em safrinha’ no Planalto Catarinense.
Curitibanos (SC), 2018. 'Semeadura em 14 de fevereiro.
Figure 4. Percentage of fertile fillers of wheat cultivars for off-season’ crops in the Santa Catarina Plafeau.
Curitibanos (SC), 2018. 'Sowing on February 14™.

I¥Yias entre emergéncia ¢ antese

Figura 3. Duragdo do periodo entre emergéncia de plantas e antese (a) e duragéo total do ciclo (b) de

cultivares de trigo cultivadas em safrinha no Planalto Catarinense. Curitibanos, SC, 2018. POtenClal de perfllhamento

Figure 3. Duration of the period between emergence and anthesis (a) and total duration of the cycle (b) of X
wheat cultivars for off-season crops in the Santa Catarina Plateau. Curitibanos, SC, 2018. .y =y
Sensibilidade ao calor

<7 L7 L7 L) L7 L]

Fioreze et al. 2020. Desempenho agrondémico de cultivares de trigo
para safrinha no Planalto de Santa Catarina, Brasil. Revista de
Ciéncias Agroveterinarias 19 (2).




Efeitos do ambiente sobre o perfilhamento em plantas de trigo

3-> NUTRICAO DE PLANTAS

Nitrogénio = efeitos positivos
sobre a emissao e sobrevivéncia
de perfilhos

C.M. MUNDSTOCK & C. EREDEMEIER

R. Bras. Ci. Solo, 26:141-1489, 2002

Figura 2. Desenvolvimento foliar (escala Haun) do colmo principal e primeiro afilho, em 1995, em
tratamentos com e sem a aplicacdo de N no momento de emissio da 7° folha do colmo principal
(escala Haun 6.1). Barras verticais representam o desvio-padrio da média. Setas indicam o momento
de aplicagio de N em cobertura.

ESCALA HAUN

{a) N na base: 40 kg ha'! na emergéncia

Plantas que receberam
M na emissiio da 7° folha
Colmo principal

— . —
Afilho 1
Plantas que nio receberam

M na emissio da T folha

(b} N na base: 40 kg ha™' na emissio da 3 folha (escala Haun 2.1}

T Colmo principal
Plantas que receberam
M na emissdo da 7* folha
Afilho 1
| T
Plantas que niio receberam
M na emissio da 7 folha
Tic) Sem N na base
Plantas que receberam
Colmo principal ™ na emissdo da 7 folha
Afilho 1 l Plantas que ndio
1 receheram
% N ma emissdo da 7
™, folha
T - - T T - -~
o 16 10 30 40 L T 10

DIAS APOS A EMERGENCLA



Efeitos do ambiente sobre o perfilhamento em plantas de trigo

3> NUTRICAO DE PLANTAS _
Fioreze et al. 2012

Fosforo 10 - 5 -
a b
9 o 15
1)
= 7 o |
2 5 35 "
2 6 g 30
-
< 2
s 5 2.5 A
=
£ 4 5 20
= G
=3 $=0.0062x + 5.0313 S 151
g, R2=0.96%* £ 10 $=0.0056x +0.8854
= g R2=(0.99%*
1 Z 05 1
G T T T 1 ﬂ.ﬂ I I I 1
0 150 300 450 600 0 150 300 450 600
P level (mg dm'® P level (mg dm”)

Figure 6. Total number of viable tillers (a) and number of viable
secondary tllers (b) of wheat plants affected by phosphorus
levels. Botucatu, Sio Paulo State, Brazil, 2010. **Significant by
the F test (p < 0.01).

Acta Scientiarum. Agronomy Marnga, v. 34, n. 3, p. 331-338, July-Sept., 2012



Efeitos do ambiente sobre o perfilhamento em plantas de trigo

4-> DISPONIBILIDADE DE AGUA

- 1= -T
7 ‘ @
/ 5
N7 | =
/ N _ln 4
/ l ; \1 & f o f I 4th node
AN — — — s
) ( ¢ \ \ \ \ 3rd node
_ \l I'l | |

. <, \ T 2nd node

- ". / P ndn
. NEANY L - — N S ~Tstnode

leafno. 1 3 4 5 6 7 9 11 main stem leaves
\ J \ J
| |
Numero de Sobrevivéncia de

perfilhos emitidos perfilhos



Efeitos do ambiente sobre o perfilhamento em plantas de trigo

5-> PROFUNDIDADE DE SEMEADURA

//

" Plantas com menor ' K
@ vigor \
' Reducdo do ’
@ perfilhamento ;
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Participacao de pertfilhos na producao trigo

1) “Historicamente o perfilhamento esteve associado
com o potencial de plantas de trigo em ocupar o espaco
e aumentar a producao de espigas”

A auséncia de perfilhamento pode ser compensada pela
maior densidade de semeadura OU pelo maior
rendimento individual de espigas

2) “Alta emissao de perfilhos costuma gerar perfilhos
tardios improdutivos”

Necessidade de emissao precoce de perfilhos, com
uniformidade biométrica em rela¢dao ao colmo princi
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G %ﬁ 711> GRANDE DIFICULDADE OPEBACIONAL EM AVAl.IAR
N/ N (de modo preciso) A EMISSAO E A PARTICIPACAO DE
| i PERFILHOS NA PRODUCAO DE GRAOS DE TRIGO



Participacao de perfilhos na producao trigo

—1AC 370 Y= —Dﬂﬂt’:‘}xl F1,0163% - 16,77 100 - AL IACITO v — =3.3950A 14.9?92 R — u?%wu.
16 R2=(,96%* o0 4 3
* * | ----- TAC 373 v=-27237x + 134,78 R? = (), 88**
14 7 - IAC 375y = -0,0056x% + 0,7611x - 12,3 80 -, o
% o n R:=007** -
E 12 T 70 &
= e -
= TR =
e 10 F 60 -
g g
z B g 50
= ™
E 6 - &40
= 4 =30 -
2 20
10 - -
0 &
19 26 33 40 47 0 ' *
Dias apds a emergéncia 19 26 3 A0 47

*p=001 Diae apoe ;;mergﬁnn cia
Figura 1. Nimero de perfilhos por planta durante a fase de perfilhamento de

dois cultivares de trigo. Botucatu, SP, 2010

* significativo (p < 0,01)

Table 3. Correlation analysis for date of tiller emission (day after emergence)
and individual yield components of tillers in two wheat cultivars. Botucatu,

SP. 2010 e

|

NTES NESPIF COMP 1 MG :

IAC 370 0,332+ 0,520 0640 1 0893"

|AC 375 0,039 0,587 0331 1 077

Fioreze e Rodrigues (2012) NG PMG PPG "~ PPR™ ~
IAC 370 -0,709* -0,403* 0,773 -0,689"
AC 375 0,624 0,627 0,766 0,715

Rev. Bras. Ciénc. Agrar. Recife, v.7, suppl., p.750-755, 2012



Participacao de pertfilhos na producao trigo

Wobeto (1994)

“Para se tornarem produtivos os perfilhos devem
apresentar taxas de crescimento semelhantes ao colmo
principal podendo assim contribuir para a producao
final de graos”.

Boas condicoes

ambientais




RELACOES ENTRE

" COLMOS EM PLANTAS
DE TRIGO



Relacoes entre colmos em plantas de trigo

Apesar do potencial genético, a maioria dos perfilhos nao se

tornam viaveis.

18 100
high

s

Tillers/plant
% tiller loss

s

!

(]

0

H45 Chara Wedgetail Sunvale H45 Chara Wedgetail Sunvale
I_! 60 harts/m’ B 100 gants/m B 140 plants ! I 180 plantsin? 120 pans/m’ | | [ 60plants/m* B 100plants/m* [0 140 plants/m* [ 180 plants/m? 200 plantsim? |
Figure 2—7: Tillers per plant of four wheat varieties at Cowra. “igure 2-4: Tiller mortality per m? at Cowra.

Source: NSW DPI, Plant population project 2002, source: NSW Department of Primary Industries, Plant population project 2002.

Emissao Sobrevivéncia



#FATO 01: O desenvolvimento dos perfilhos afeta o desenvolvimento do
colmo principal

Fonte: GEFIP, 2018.

]W
\"‘" //v ~

.s\ A

Figura 1. Aspectos gerais de espiga de trigo, (a)
Retirada de todos os perfilhos, (b) Apenas com quatro

Avanco feno()giéo em planfa unicolmo perfilhos, (c) Planta normal (perfilhamento livre).




Adaptado de Guo e Schnurbusch (2015) Journal of Experimeantal Botany, Vol. 66, Mo, 19 pp. 5945-5858, 2015
doi: 10,1083/ xb/'erv303  Advance Access publication 8 July 2015

Colmo principal

Competicao

Remocao dos perfilhos

_ Competisio
| Remogo dos perfilhos
l
l
l

Maior quantidade de recursos alocados no desenvolvimento floral da espiga

l
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Relacoes entre colmos em plantas de trigo

Perfilhos nao produtivos: “muito ajuda quem nao atrapalha..”

S

Free-tillering line 7770 ia4 Reduced-tillering Iine]]Oﬁn

FIGURE 1 Shoot types on sisterlines of identical age with (77704,) and without (7770} the fin gene.

In free-tillering lines there is more chance for the growth of later primary tillers (from leaf axils on the main shoot)
and secondary tillers {from leaf axils on primary tillers).

In this example the fin line had three primary tillers with one thin secondary tiller emerging. In contrast the free-tillering lines had
three primary and secondary tillers with one of them being as vigorous as the fin line's primary tiller 3.

. Area foliar . Capacidade de suportar
Perda d
@ Perfilhamento (desnecessaria) ‘ crdadeagua f déficit hidrico



Relacoes entre colmos em plantas de trigo
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Figure 1. Free-tillering (a) detillering (b), physical suppression (c) and spikes removal (d) plants. Solid lines represent primary tillers. Dashed
lines represent late tillers.

Fioreze et al. (2020). Role of nonproductive tillers as transient sinks of assimilates in wheat. Bragantia, 79:2.



Relacoes entre colmos em plantas de trigo

Table 1. Number and dry matter of tillers per plant and dry matter per tiller removed (detillered plants of Expt. 1) in two wheat cultivars.

Expt.1 Number of tillers Dry matter of tillers (g) Dry matter per tiller (g)
‘BRS Guamirim’ 103a 24b 0.23b
‘BRS Parrudo’ 40b 2.8 a 0.69a

Means followed by the same letter do not differ by the Tukey's test (p < 0.05).

(a) BRS Guamirim (b) BRS Parrudo

- —
B \/'
E \
8 151 —e—|rrigated —e—rrigated”
E 10 —a—Free-tillering —a— Free-tillering .
= —— De-tillering —— De-tillering
< 5+ -=-Physical suppresion 1 -+#-Physical suppresion
-0 -Spikes removal - - - Spikes removal
U T T T T T T 1 D T T T T T ‘-LI' 1
1 3 5 7 9 11 13 15 1 3 5 7 9 11 13 15
Days after begging of drought stress Days after begging of drought stress

Figure 2. Carbon net assimilation of ‘BRS Guamirim’ (A) and ‘BRS Parrudo’ (B) plants as affected by drought stress at preanthesis stage
(Expt. 1). Vertical bars indicate standard deviation.

Fioreze et al. (2020). Role of nonproductive tillers as transient sinks of assimilates in wheat. Bragantia, 79:2.
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Relacoes entre colmos em plantas de trigo

Borga e Fioreze, 2019 (dados nao publicados)
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Figura 2: Assimilagdo liquida de CO, em funcdo da radiacdo para cultivares de trigo submetidas a retirada dos perfilhos. Curitibanos

(SC), 20109. A, .. valor maximo de assimilagdo de CO,; R;: taxa de respiracao no escuro; F: eficiéncia quantica aparente da fotossintese; G: ponto de compensac¢ao luminosa da fotossintese.



Relacoes entre colmos em plantas de trigo

Borga e Fioreze, 2019 (dados nao publicados)
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Figura 3: Condutancia estomatica (gs) da folha bandeira em funcédo da radiacdo para cultivares de trigo submetidas a retirada
dos perfilhos. Curitibanos (SC), 2019.
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Ribeiro e Fioreze, 2019 (dados nao publicados)
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Relacoes entre colmos em plantas de trigo

GEFIP (2019) °
- 0.4 l
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Fig. 2. Hoot-to-shoot ratio at anthesis for three sets of lines including the
free-tillering control, a detillering (‘detillered’) treatment and/or a near-
isogenic (NIL) pair (B = Banks, K = Kite) containing the fin (*+") reduced-
tillering gene and its non-tin () sister NIL. Standard error bars are given.

Adaptado de Hendriks et al., 2016.

06082019

|

Journal of Experimental Botany, Vol. 67, No. 1 pp. 327-340, 2016
. . - doi:10.1093/jxb/ervd57  Advance Access publication 22 October 2015
DesenVOlVImentO radlCUIar de TblO AudaZ This paper iz available online free of all access changes (see hitp:/jxb.oxfordjoumals.org/open_access. html for further details)
em funcao da remocao de perfilhos



PARA REFLETIR...

¢ 28 Espiguetas

* 113 Graos

¢ + 4 Graos /espigueta
< MGE: 6,7g

< MMG: 50g

100 espigas como essas por metro quadrado
produziriam* 6700 kg/ha de graos...

...s€ ndo houvesse uma forte interacao com o ambiente de cultivo!



Fig. L. Locations (@) of tin evaluation experiments conducted in 2005-06. Average maximum (H) and minimum
(C)tempemtures (°C)between sowing (), anthesis(A), and maturity (M) from 2006 growing season indicated. Tarlee
temperatures are represented by Balaklava data. Australian wheatbelt is shaded.
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Evaluation of a reduced-tillering (tin) gene in wheat lines
grown across different production environments

J. H. Mitchell*P't, S. C. Chapman®, G. J. Rebetzke®, D. G. Bonnett®, and S. Fukai®

Table 2. _Spike number per m? (+s.e.) for fin and free-tillering lines and percentage reduction (%o) from three genetic backgrounds (Silverstar, Chara,
and Brookton) in three multi-background population experiments (MBP: 05GAT, 0SKIN, and 05JUN) conducted in 2005 and five Silverstar population

(SL) experiments conducted in 2006

Experimental code is two numbers 05 (2003) or 06 (2006) followed by location code: JUN, Junee; EM, Emerald (followed by N, narrow; W, wide row spacing);

GAT, Gatton (followed by I, imigated; 8, dryland); KIN, Kingsthorpe

Trnal

Exp. Silverstar Chara Brookton
type code tin Free-tillering % tin Free-tillering %o tin Free-tillenng %o
MBP 05GAT 273+14.7 34483 20.6 330+26.1 412+156 19.9 FJ48+ 6.8 413+ 16.1 15.7
MBP O5KIN 285+19.2 399+ 10.1 28.6 362+118 483+172 25.1
MBP 053JUN 216+18.3 342+11.6 36.8 235+ 664 391 +258 39.9
sL 06GATI 261+21.1 477+15.0 45.3
SL 06GATS 3834202 521£187 266 Efeitos positivos em ambientes
sl D6KIN 230+28.8 463+ 13.5 0.3 = = \
SL 06EMN 2524174 363+109 305 sujeltos a seca
sL O6EMW 197+12.6 305+12.0 35.5




Joumnal of Experimental Botany, Vol. 64, No. 11, pp. 3439-3451, 2013
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This paper is avalable online free of all access charges (see httpy/fjxb.osdordiournals. orgfopen_access himl for further details) Exper-j m ental
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Evaluation of reduced-tillering (tin) wheat lines in managed,
terminal water deficit environments

J.H. Mitchell'**, G.J. Rebetzke?, S.C. Chapman' and S. Fukai®

Table 4. (4) Grain yield (GY: g m™) of six Silverstar B-tin (SsrT17 and SsrT65), SR-tin (SsrT16), and free-tillering (SsrW35, SsriW47, and
Silverstar) lines grown at low (LD) and high (HD) plant density, and across tillering groups for (B) harvest index (Hl) in the imgated, mild

and severe treatments

Line Group Irrigated Mild stress Severe stress
‘restricted tillering’ LD HD Group mean LD HD Group mean] LD HD Group mean
(R-tin lines) '\ A Y
SsrT17 R 501 571 479 398 263 192
{ SsrT65 R 518 478 517 b 412 485 444 a 153 412 2554
) _ _ ) ., SsrT16 SR 400 527 463 b 358 335 347 © 283 330 306 a
semi-restricted tillering’ «— semas w 619 670 388 436 255 438
(SR-tin) {sw.w w 506 577 307 419 253 272
Siverstar W 643 558 610 a 385 499 406 b 266 247 288 a
Mean 546 563 556 388 429 409 245 315 280
(B) HI R 0.45a 0.41a 0.39a
‘ - SURT SR 0.38 b 0.36 b 0.38a
free-tillering’ lines " oo s Daeb o a
(non-tin lines Mean 0.42 0.38 0.39

Means within irrigation treatments followed by the same letter are not statistically different at P<0.05.
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Grain yield responsiveness to water supply in near-isogenic reduced-tillering = )

Chsck for

wheat lines — An engineered crop trait near its upper limit e

Alireza Houshmandfar™*, Greg J. Rebetzke”, Roger Lawes®, Michael Tausz®

“Requerimento minimo de agua para atingir produtividade “aceitavel”
é menor em linhagens tin”

“Linhagens de perfilhamento livre sio mais responsivas a
disponibilidade de agua (kg ha! mm1)”

Australian wheatbelt
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Conexoes vasculares durante o periodo de emissao de
perfilhos

Figuras 8-9. Apice de Triticum aestivum. 8. Cultivar EMBRAPA-16,

_ em seccdo longitudinal, apresentando trés perfilhos (Ao, A:e As) e
Alves et al. 2000. Sistema vascular e controle do detalhes da vascularizacdo e conexdo vascular do CP, perfilhos e ES.
desenvolvimento de perfilhos em cereais de estacao ER-conexdo escutelo-raiz (25,6x).

fria. Revista brasileira de Botanica, 23:1, 59-67
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Fioreze et al. (2021%*) _Source-sink relationships of wheat
plants accessed by application of systemic herbicides

25 - ® BRS Guamirim

[
vl
|

Number of tiller per plant

I

Number of tillers Number of fertile tillers

Figure 1. Wheat plant illustration. Solid lines represent primary tillers. Dashed lines represent late
tillers. Arrows indicate herbicide application on all late tillers (a) or only on last two late tillers (b).



Fioreze et al. (2021%*) _Source-sink relationships of wheat
plants accessed by application of systemic herbicides
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Fioreze et al. (2021%*) _Source-sink relationships of wheat
plants accessed by application of systemic herbicides
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Figure 4. Carbon net assimilation of main culm of wheat cultivars as
affected by glyphosate application on two last tillers emitted at 10.1
(first node) stage of Feeks scale. DAA, days after application. Vertical
bars indicate standard deviation.



Role of nonproductive tillers as transient
sinks of assimilates in wheat

Samuel Luiz Fioreze @, Luiz Henrique Michelon! @, Thais Lemos Turek? @,
Robson Pelissari Drunt @, Julio César Sbardella Dalorsaleta! ©

Y \/
¥ \/
\/ \
Main stem (g)
BRS Guamirim BRS Parrudo
Free-tillering 2.49Bb 322 Ab o\ ¥ /3
Detillering 2.92Ba 354 Ab
Physical Suppression 2.41Bb 349 Ab o o
Spikes removal 250Bb 3.94 Aa Figure 1. Free-tillering (a) detillering (b), physical suppression (c) and spikes r-e_m:v; (dJ_p;;s,SolidIinesrepresentprlmary tillers. Dashed

lines represent late tillers.

Table 7. The effect of “tiller treatment x cultivar” interaction on thousand grain weight of wheat main stem (Expt. 2).

‘BRS Guamirim’ ‘BRS Parrudo’
Free-tillering 35.6 Ab 342 Ab
Detillering 42.8 Aa 330Bb
Spikes removal 46.4 Aa 401Ba

Uppercase letters refer to cultivars, lowercase letters compare tiller treatment by Tukey’s test (p< 0.05).
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Estudo das conexoes vasculares entre
colmos de trigo com potencial de
perfilhamento contrastante
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 Estudo das conexoes vasculares entre
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perfilhamento contrastante; }‘7-207 9
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* Necessidade de trabalhos com
isotoposdeCeN
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Consideracoes finais

Baixa possibilidade translocacao de assimilados entre
perfilhos tardios/nao produtivos e o restante da planta;

Desenvolvimento de genotipos com menos perfilhos, mas com
elevada uniformidade biométrica;

Insercao da caracteristica tin em cultivares brasileiras de trigo,
principalmente para cultivos sob restricao hidrica (Cerrado);

Dependéncia de estudos de densidade para determinar o desempenho
de genotipos tin em ambiente com boa disponibilidade hidrica
(potencial de explorac¢ao do solo)
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