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The ability of plant to change its phenotype in response to environmental change

Nnio | e
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Major question in evolutionary biology:

Does selection work on trait per se or on
stability?

Reaction norms between environments

Spike length Spikes DW Vegetative DW
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Trait mean vs. Coefficient of variation

a b
A DRI - Drought-resistance index A
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ICV- Stability index
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Fridman (2015) Plant Science
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Greenham & McClung 2015 Nature Rev. Genet. 16:598



N'X1712N NN (YYD NIMITNN

c
o
g
©
2
@
=
K.
[
o
0 12 24 36 48 60 72 84 96 108
Time in constant light (h)
b 24 - . . C
® Cultivated varieties 28 -
® Ancestral wild species —
® Distant wild species SEp —+— "
22 P o - = 26 &
+ 8 244 2 i
= 20 + + s
4 0. 254
@ ’t‘
a 18+ __J__ 20 - .
& 22 -
16 @ *ﬁk r‘
..... o3 20 -
<
14 - + g 184 , a
-
& 16 ' H
20 22 24 26 28 14 - k
Period (h)

https://www.nature.com/articles/ng.3447#f1

Tomato Deceleration of clock in

cultivated. No clear benefit
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Faure et al. (2012) PNAS

Barley Benefits from the loss of circadian clock
function (eam8)- adaptation to Northern
hemisphere, shorter season and longer days



Dry weight gain (mg)
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Leaf movement CCA1::LUC LHY::LUC
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No association between genetic variation of CCA and LHY and

temperature-dependent modulation of growth

Kusakina et al.(2014) Plant, Cell Environ
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SensyPAM: High-throughput PSII fluorescence measurement in
high temporal resolution
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Half greenhouse covered in nylons + 3 heathers
Growing as single plants

Measuring spike length before it is shattering
Covering all plant in nylon bag
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The AShkelon-HERmon (ASHER) doubled haploid population
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Free Running Period (FRP)
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Significant plasticity for the FRP trait (reduction in mean value under HT) of the 0950 lines compared to robustness of
5009 (no significant change between OT and HT).
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QTL analysis for clock plasticity

* QxE analysis- Heat-conditioned effects of one
allele vs another (GWAF) (Q by E, qge)

= V4

* Mapping the delta of the trait- HT minus OT
values [delta, d]

R0 200
~ ]

s st
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30

28

* Threshold model (Falconer 1965)- Compare the
means for each genotype for HT and OT, givinga £
binary score. 0 - no change; 1-significant (t-test;
p=0.01) difference. Map the binary vector as a 24
guantitative trait [environment response, er]

22

20

Treatment



QTL analysis for clock period- Output
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amp7.3 QxE analysis
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frp2.2 delta 2 240 S2H 718338890 S2H 722401229 3.1302 13.4488 1.0143 239.5 240.5
frpcpl delta plasmotype 3.2681 13.4041 0.9625 0 0
amp7.1 delta 7 246 S7H_498472330 S7H_510903725 3.0891 11.1499 0.0055 245.5 246.5 TEL2/LPHL
amp7.1 QxE 7 246 5.2685 36.4381 0.0024 245.5 246.5
amp7.3 QxE 7 329 S7H 651765311 S7H_656048080 2.597 9.9692 0.0009- 328.5 329 CIR1/RVE2
frp2.1 er 2 223 S2H 698875542 S2H 702308910 2.7998 3.6442 0.1731- 219.5 224.5 |pIF1
frp7.2 er 7 320 S7H_ 638192717 S7H_640843045 3.8577 10.2369 0.2454 319.5 321.5
plasmotype frp2.2 amp7.1 frp2.1 frp7.2 Plasmotype
% % FRP he s . s .
2% 25 0.05 ) ) )
4 Intercept: <0.0001 A Intercept: <0.0001 0.04 Intercept: <0.0001 - | [ - ’ . B
Environment: <0.0001 Environment: <0.0001 Environment: <0.0001
23 Clp: 0.0015 23 QrLi0.0007 oo QTL:0.0174 0% o o
» ClpxE:<0.0001 | o, QxE:<0.0001 | ™ QXE:0.0003
HT  OT HT  OT HT  OT A B A B 0950 5009
P=0.0004 P=0.012 P=0.004

A- Hermon allele
B- Ashkelon allele

15

FRP change between treatments

0 - no change
1-significant
(t-test; p=0.01)

A- Hermon allele
B- Ashkelon allele
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