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third party’s use or the results of such use of any information, apparatus, product,
or process disclosed, or represents that its use would not infringe privately owned
rights. Reference herein to any specific commercial product, process, or service
by trade name, trademark, manufacturer, or otherwise, does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the United
States Government or any agency thereof or its contractors or subcontractors.
The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof.

























































Table 1. Experimental manipulations of the carbon source:sink balance, illustrating that: (a)
both sources and sinks affect plant growth; (b) sources and sinks regulate each other by
feedback mechanisms; (c) source and sink strength can be altered by the plant, to alleviate
perturbations of the source:sink balance.

Species Manipulation Effect Key Result Reference
SOURCE MANIPULATIONS
Eucalyptus Defoliation Reduces source Defoliation increases (Eyles et al.,
globulus + photosynthesis in other leaves;  2013)
Debudding Reduces sink source:sink biomass ratio is
main driver of this change
Three chalk  Defoliation Reduces source In two species, photosynthetic (Bryantet al.,
grassland + acclimation to elevated CO, was  1998)
species Elevated CO; Increases source alleviated by defoliation, which
restores the source:sink
balance
Lolium Canopy-cutting Reduces source Photosynthetic acclimation to (Rogers et al.,
perenne + elevated CO; was alleviated by ~ 1998)
Elevated CO; Increases source cutting the canopy which
restores the source:sink
balance
Phaseolus Defoliation / Reduces source At ambient and elevated CO5: (von
vulgaris Reduced light defoliation increases Caemmerer &
+ photosynthetic rate in other Farquhar,
Elevated CO, Increases source leaves, reduced light decreases  1984)
photosynthetic rate
Lolium Elevated CO; Increases source Photosynthetic rate decreased  (Ainsworth et
perenne + in low nitrogen, but this effect al., 2003)
Canopy-cutting Reduces source was reduced when the
+ source:sink balance was
Low nitrogen Reduces sink restored by canopy-cutting
Dactylis Elevated CO; Increases source Shortening of cell cycle in shoot  (Kinsman et
glomerata and root meristems al., 1997)
Triticum Elevated CO; Increases source Cell division and expansion (Masle, 2000)
aestivum affected
SINK MANIPULATIONS
Various Elevated CO, Increases source Reducing sink capacity (Arp, 1991)
species + increases acclimation of source

Removal of sinks /

Low nitrogen /

Low temperature

All reduce sink

activity



Arabidopsis
thaliana

Various
species

Glycine max

Solanum
tuberosum

Solanum
tuberosum

Tricitum
gestivum

Triticum
aestivum

Abutilon
theophrasti
and

Setaria
faberii
Triticum
aestivum

Brassica
spp.

Low temperature

+

Genetic manipulation
of T6P/ SnRK1
signalling pathway
Inhibition of sucrose
export from source
leaves

Elevated CO;

&

Genetic modification
to make a determinate
line of a cultivar
normally showing
indeterminate growth
Transgenic reduction
of ADP-glucose
pyrophosphorylase

Transgenic reduction
of ADP-glucose
pyrophosphorylase

+

Transgenic expression
of fructan biosynthesis
enzymes

Transgenic
madification to
increase sucrose
uptake in developing
grains

Elevated CO;

+

Addition of nitrogen in
proportion to growth
Elevated CO;

a4

Large size /

High nutrients

Elevated CO,

+

Cultivars with high and
low harvest index

Elevated CO;
+

Species had different
sink sizes

Reduces sink
Affects integration
of sucrose levels
and growth
Reduces apparent
sink demand

Increases source

Reduces sink

Reduces sink
capacity by
reducing starch
synthesis
Reduces sink
capacity by
reducing starch
synthesis
Increases sink

Increases sink

Increases source
Increases sink
Increases source

Both increase sink

Increases source
Different sink sizes
Increases source

Different sink sizes

Altered signalling pathway
reduced plant capacity to
recover from sink limitation

Inhibition of photosynthesis

Reduced sink capacity and
decreased photosynthesis, due
to increase in source:sink
balance

Tuber sinks adapted by
increasing sucrose content

Plants avoided yield reductions
by synthesising fructan instead

Storage protein synthesis
increased

Acclimation of photosynthesis
did not occur when nitrogen
was added in this way

Increase in growth and yield in
response to elevated CO, was

higher when sink capacity was
also increased

Increase in photosynthesis and
growth was dependent on high
sink strength: only seen in
cultivar with high harvest index
Long-term growth increases
were dependent (to an extent)
on species-specific sink size

(Nunes et al.,
2013)

(Ainsworth
and Bush,
2011)

(Ainsworth et
al., 2004)

(Miller-R8ber
etal., 1992)

(Zuther et al.,
2011)

(Weichert et
al., 2010)

(Farage et al.,
1998)

{McConnaugh
ay et al., 1993)

(Aranjuelo et
al., 2013)

(Reekie et al.,
1998)

‘+’ denotes treatments applied in combination; /' denotes alternative treatments. Table
originally published by White et al. (2016) and reproduced with permission.
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