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Selection (Natural or artificial)
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Variation Structure: Geographical
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Geographical Variation
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Climatic suboptimum!

110 populations 47 sities

(b)

L

Optimum-climate (degree-days>5°C

@ .
o { Living in cooler sites
< -5004
vV |
0 J
) :
& —1000-
E 1 ®
o |
a) L
L 15004 o ®
@ ] [ ]
I L
£ ] e
G —2000._ . ]
5 .
£ 2500 . Living in
& 1 . s ® 8 .
; o Warmer sites
-30004 o
I LI I I DR R | I L L L l | L L l
-6000 —4000 —2000 0

Provenance climate (degree-days<0°C)

2400 4

]
2100 - ' °
]
L
* ] ..."' ¢ ¢
. ° o
e
1800 - . oy
.2,
] . * ..'
. e N, Living in warmer
15004 o o B0 o .
le o sites
[ ]
: o
12004 *®
I 1 I I 1 I I I L] L] I 1 1 I 1 I I I I L] I
600 1100 1600 2100 2600

Provenance climate (degree-days>5°C)

Rehfeldt, G.E., N.M. Tchebakova, Y.I. Parfenova, W.R. Wykoff, N.A. Kouzmina, and L.L.
Milyutin. 2002. Intraspecitic responses to climate in Pinus sylvestris. Global Change Biology 8:
1-18.

I, OTIHHNIgl QUITHZFUITIHINE AFIVIVICOU Y TTUSIAIlD I mnglict tyuuLalivii ivi

1 VUU oTuLuliILy 111

uUuNvTIaliairalrAallrica o omr i

[ viauiliu, <7

1 eb-03 Mar 2017

y A Y
:—if :‘h <84
>



dur

5y

PHE” Madrid, 27 Feb-03 Mar 2017

e 5 >
Y 4 .ﬁ-



Phemoge Height growth
Plasileiiy

Pinus pinaster, 32 y.o. provenance trial
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Spain climate
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Arenas | Coca Oria | Tamrabta | S.Cipriano
Lat (N) | 40°30° | 41°14° | 37° 30’ 33° 20’ 42° 7’
Long (W) | 4°24’ | 3°30° | 2°20° 5o 8° 22’
1000 810 1300 1750 364
692 434 351.5 850 1334
14.6 [N 144 q 12.4
34.2 31.01 30.0 29.1 25.9

0.28

3.0

1.85




Traits

* i) Soil-to-leaf hydraulic conductance

* i) Biomass allocation

* iii) WUE (Water use efficiency)

* iv) rooting system architecture and topology
e v) Xylem anatomy

Height and diameter

Intl. Seminar Strengthenmg Agroforestry Programsm Higher Educatlon for Food Secunty In Sub Saharan Africa — SAPHE’ Madrid, 27 Feb- 03 Mar 2017
s %ﬂ_’ ‘H._".'/éft-.\‘ g%
R o e %




Some ‘surprising’ results:
variation exists!

Anova summary
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Leaf specific
conductivity
(K / leaf weight)

Xylem specific
conductivity
(K / xylem area)
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Stem Leaf Root
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Rooting system
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Plasticity for drought (physiology, morphology, WUE)

Pinus pinaster, Provenance/Progeny trial under controlled environment

Watered Drought
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Additive genetic
- variation
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Pinus halepensis
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Results

* Very accurately fitting (error<3%)
* Population effect significant for t10, t90 & dur
e But notforc, b, m

e PCA 1&2 absorbed 90% variation, but not clear
grouping of populations (not very different?)

* CVa: Additive coefficient of variance as adaptive
potential index




Multivariate analysis: Geographical
grouping?
Canonical Discriminant (¢, b, m, t10, t90 & dur) 7
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Coef. genetic additive variance

9 Pinus sylvestris populations (natural distribution area)

Growth period duration
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