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Stomatal behaviour under terminal drought affects
post-anthesis water use in wheat

Renu Saradadevi, Helen Bramley,

Jairo A. Palta and Kadambot H. M. Siddique 279-289

Terminal drought reduced grain yield in wheat by affecting grain
filling. To expose the shallow part of the root system to soil
dryness while the roots at depth have access to water, watering
was provided only to the bottom 30 cm of the pot from anthesis.
The wheat genotype that showed a higher degree of stomatal
closure limited post-anthesis water uptake at depth. Grain yield
was related to post-anthesis water use.

Phenotyping of plants in competitive but controlled
environments: a study of drought response

in transgenic wheat

Nataliya Kovalchuk, Hamid Laga, Jinhai Cai,

Pankaj Kumar, Boris Parent, Zhi Lu,

Stanley J. Miklavcic and Stephan M. Haefele 290-301

Drought as a limiting factor for plant growth, development and
reproduction remains a major challenge for Australian breeders
and growers, and precise phenotyping techniques are needed
urgently. We developed a platform where transgenic wheat
plants can be grown and tested in competition and under
conditions similar to those in a field situation. New imaging
techniques developed for non-destructive plant growth
characterisation are promising and can be used for a range of
image-based plant phenotyping analyses.

Photoprotective and antioxidative mechanisms against
oxidative damage in Fargesia rufa subjected

to drought and salinity

Cheng-Gang Liu, Qing-Wei Wang, Yan-Qiang Jin,

Kai-Wen Pan and Yan-Jie Wang 302-311

Drought and salinity adversely affect plant productivity. Here,
we investigated the photoprotective and antioxidative
mechanisms against oxidative damage in bamboo (Fargesia rufa
Yi) subjected to isolated and combined drought and salinity
stresses. Relative to salinity and combined stress, F. rufa under
drought exhibit highly efficient mechanism to prevent oxidative
damage, which allows accelerated recovery of photosynthetic
performance once the stress is removed.

Distinct growth and physiological responses

of Arabidopsis thaliana natural accessions to drought

stress and their detection using spectral reflectance

and thermal imaging

Karel Klem, Kumud B. Mishra, Kateiina Novotnad,

Barbora Rapantova, Petra Hodariovd,

Anamika Mishra, Daniel Kovaé

and Otmar Urban 312-323

Within this study we have demonstrated that the physiological
tolerance to drought in certain Arabidopsis thaliana accessions is
closely associated with the reduction of leaf area, and vice versa.
This means that the ability to reduce leaf area under drought
stress may represent a suitable indicator of drought tolerance. We
also proved that the physiological response of plants to drought
can be reliably monitored with non-invasive methods of thermal
imaging and spectral reflectance.

Comparison of isohydric and anisohydric Vitis vinifera L.
cultivars reveals a fine balance between hydraulic

resistances, driving forces and transpiration

in ripening berries

Johannes Daniel Scharwies

and Stephen Donald Tyerman 324-338

Regulation of water transport in fruits like grape clusters is
pivotal for fruit development and ripening. Comparing two
contrasting grape varieties showed that the differing hydraulic
behaviour observed in vegetative structures also extends to their
fruit. The previously observed decline in xylem water uptake into
ripening berries could be explained by a decrease in the suction
of the fruit rather than increasing hydraulic resistance.

Cover illustration: Thermal images of leaf rosettes on the 7th and 10th days of the experiment in two contrasting accessions (see Klem
et al. pp. 312-323. All images were transformed to the same temperature scale ranging from 22°C (dark blue) to 25.8°C (white).




Impact of fog drip versus fog immersion on the
physiology of Bishop pine saplings

Sara A. Baguskas, Jennifer Y. King,

Douglas T. Fischer, Carla M. D’Antonio

and Christopher J. Still

339-350

Fog water is known to offset plant water stress during the dry
season in Mediterranean ecosystems; however, the underlying
mechanisms of fog water use and its impact on physiological
function has yet to be elucidated for many species. We assessed the
impact of fog drip and fog immersion on the physiological function
of a drought-sensitive pine species restricted to the fog belt of
coastal California. Fog drip to the soil is the primary mechanism by
which fog water inputs relieve stress and enhance instantaneous
carbon gain of Bishop pine saplings, although foliar absorption is
also a viable mechanism by which Bishop pines use fog water. Our
results are important for understanding how the carbon and water
relations of foggy forests may be impacted by potential changes in
the fog regime.

The half-life of the cytochrome bf complex in leaves
of pea plants after transfer from moderately-high
growth light to low light

Hui Zhu, Ling-Da Zeng, Xiao-Ping Yi,
Chang-Lian Peng, Wang-Feng Zhang

and Wah Soon Chow

351-357

The cytochrome (cyt) bf complex content is the main factor
limiting photosynthetic electron transport capacity, but the cyt bf’
life-time is not well characterised. We found that upon
transferring high-light-grown pea plants to low light, the cyt f
content decreased with a half-life of 1.7 days, even with the re-
introduction of high light during part of the low-light
photoperiod. It appears that mature leaves could not make new
cyt bf complex, which was inevitably partially lost in low light.

Elevated temperature increases in planta expression
levels of virulence related genes in Magnaporthe
oryzae and compromises resistance in Oryza

sativa cv. Nipponbare

Geoffirey Onaga, Kerstin D. Wydra,

Birger Koopmann, Yakouba Séré

and Andreas von Tiedemann

358-371

Elevated temperature is often predicted to lead to increased
susceptibility of plants to pathogens, but little information is
available on pathogen transcriptome changes associated with
pathogenicity at high temperature. Using Magnaporthe oryzae
and rice as a model, we have shown that pre-exposure of plants
to heat promoted pathogen proliferation, increased effector
encoding transcripts in planta, and accelerated plant tissue
necrosis. Thus, increasing temperatures may result in an increase
in disease by facilitating rapid colonisation of plant tissues by the
pathogen.




