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NON STRUCTURAL CARBOHYDRATES ARE CRUCIAL FOR PLANTS

(

“At the whole-plant level, NSC storage buffers the asynchrony of supply and demand on diel, seasonal or decadal temporal scales *
Hartmann &Trumbore, 2016

NSC allocation has to be balanced
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BALANCING SUPPLY AND DEMAND ON DIEL TIME SCALE

The transitory starch accumulation in leaves during day-time provides substrate for respiration and sugar
translocation during night-time

T T T T T 6 I L T T T

— = (a)

= < 51 |
o 30 ‘_u_
= 1

| o

& 5

- 20 ©

£ =

= =

S 10 =

® =k

n ; p)

) ‘
Time (h) Time (h) Gibon et al., 2004

~ 50 % of photoassimilates during day time is partitioned into starch Arabidopsis thaliana



BALANCING SUPPLY AND DEMAND ON DIEL TIME SCALE

CAN WE TRANSPOSE OBSERVATIONS IN ARABIDOPSIS TO WOODY PERENNIALS ?
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BALANCING SUPPLY AND DEMAND ON DIEL TIME SCALE

LEAVES of Almond trees show similar trends as Arabidopsis
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BALANCING SUPPLY AND DEMAND ON DIEL TIME SCALE
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WOOD storage tissue are highly dynamic on diel scale

Branch
40- B
B 1=
30 - + :{
13 1 s
20 -
10 -
0..
1 I I I I
500 13:00 21:00 500  13:00
40- E
30 - I
20 -
10 -
<
0 a <0.05
I I I 1 I
500 13:00 21:00 500  13:00
Time (hour)

Trunk P
50~ C

40 =
30 -
20 -

10 -

a <0.05

1 1 1 1
13:00 21:00 5:00 13.00

a <0.05

1 I 1 I
13:00 21:00 5:00 13:00

Time (hour)




BALANCING SUPPLY AND DEMAND ON DIEL TIME SCALE

Recirculation of sugars via xylem ?

Tree 1 Tree 3
20- 1 1C o
. N ea
Morning (transpiration) Xylem Sap - 4 Control leaf
w
In the morning for two carbons 1.5- §
from photosynthesis one carbon o )
comes with xylem sap (~33 % of E E
leaf ‘new’ NSCs comes from stem). 80 10 - S
g <
400 H,0 n — O
per 1 bt -
- — 0.5-
Leaf 0.0-0A-A-A A-d-A-A-A-A 4 R S S S G N W S Sy
Morning inflow
SCs export 0.204 d ]
of su.gars to leaf 0.0 - a<0.05 - D e 3¢ twig bark
- L . 0y [ # Control twig bark
500 1300 21:.00 500  13:00 g 0187 l +  °C twig wood
Time (hour) o - Control twig wood
X 0.10- i
=
L
©
~~ 0.054 4
O
)
0.004 4
™ R 1 B L ®  C pranch
4 4 4 #Control branch
§ 0.020 ' . ich
x J J J - Trunk P
ac)’ 0.015 &g Trunk C
X
& 0.0101 1 1
e
L 0.0054 ; 1
O
2 0.000 ] . 4 et
1 e T e

9:00  9:00 9:00 9:00 9:00 9:00 9:00 9:00
Time (hour) Time (hour) Time (hour)

{ 2 [mgsugars/mLHzo] or }

~1 C atom per 800 H,0 molecules




BALANCING SUPPLY AND DEMAND ON DIEL TIME SCALE

Recirculation of sugars via xylem, vertical mixing ?
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BALANCING SUPPLY AND DEMAND ON SEASONAL TIME SCALE

“At the whole-plant level, NSC storage buffers the asynchrony of supply and demand on diel, seasonal or decadal temporal
scales “ Hartmann &Trumbore, 2016
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BALANCING SUPPLY AND DEMAND ON SEASONAL TIME SCALE
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BALANCING SUPPLY AND DEMAND ON SEASONAL TIME SCALE

Walnut

CA 2018 ~ 650 000 tons

o Pistachio CA 2018 ~ 300 000 tons
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BALANCING SUPPLY AND DEMAND ON SEASONAL TIME SCALE

Almond CA 2018 ~ 1 million tons

Radial growth (um) Temperature (°C )
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Different phenology leads to different patterns of NSC mobilization, accumulation
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BALANCING SUPPLY AND DEMAND ON SEASONAL TIME SCALE

Pistachio CA 2018 ™ 300 000 tons Walnut CA 2018 ~ 650 000 tons
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Different phenology leads to different patterns of NSC mobilization, accumulation
Organs don’t necessarily have same patterns



BALANCING SUPPLY AND DEMAND ON SEASONAL TIME SCALE

Pistachio CA 2018 ™ 300 000 tons Walnut CA 2018 ~ 650 000 tons
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Different phenology leads to different patterns of NSC mobilization, accumulation
Organs don’t necessarily have same patterns
[NSC] and [Starch]/[NSC] are variable among species



BALANCING SUPPLY AND DEMAND ON SEASONAL TIME SCALE

Al d CA 2018 ~ 1 million tons Pistachio CA 20187300000 tons Walnut CA 2018 ~ 650 000 tons
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Different phenology leads to different patterns of NSC mobilization, accumulation AND utilization for growth
Organs don’t necessarily have same patterns

[NSC] and [Starch]/[NSC] are variable among species




BALANCING SUPPLY AND DEMAND ON SEASONAL TIME SCALE

Caracterizing NSC seasonal using Generalized additive models
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BALANCING SUPPLY AND DEMAND ON SEASONAL TIME SCALE

Temporal trade — off between growth / fruit production / storage ?
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BALANCING SUPPLY AND DEMAND ON SEASONAL TIME SCALE

Twig Branch Trunk 2 behaviors :
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TACKLING NSC REGULATION : DEFINE NSC SEASONAL TREND AND UNDERSTAND REGULATION MECHANISMS

Collecting several seasonal trends to characterize climate effect
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