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In 2002, an “Acute View” was presented in this journal (vol. 4)
on a key question regarding the understanding of resource al-
location and partitioning within and between plants, namely,
about the balance between resource sequestration and reten-
tion (Matyssek et al., 2002). The paper referred to the interdis-
ciplinary research center of “Sonderforschungsbereich 607”
(SFB 607), entitled “Growth and Parasite Defence — Competi-
tion for Resources in Economic Plants from Agronomy and For-
estry”, which has been pursued - funded through the “Deut-
sche Forschungsgemeinschaft” (DFG) - by about 20 research
teams since 1998 in the region of Munich and Freising-Wei-
henstephan (Germany). An overview was provided on the ra-
tionale and research concept of SFB 607, highlighting the posi-
tioning of this programme within the state of knowledge at
that time. Focal points of the research in SFB 607 have been
mechanisms that allocate energy, carbon, water, and nutrients
between the demands of growth and defence, considering
growth as a means of competitiveness while plants grow in
stands. An inherent feature of the concept is analysis of func-
tional “cost/benefit” relationships associated with the control
of resource allocation. As, in this context, competitiveness and
parasite defence represent the capacities for resource seques-
tration and retention, they reflect the essence of individual
plant fitness. Trade-offs between growth and defence-related
processes are being pursued through scaling approaches, from
the molecular towards the stand level - as well as across plant
ontogenetic stages, contrasting plant life forms (herbaceous
versus woody) and growth conditions (controlled versus field).
Response mechanisms in resource allocation are examined un-
der biotic and abiotic stress scenarios, including competition,
pathogen attack, elevated CO, and O, levels, as well as variable
light and N supply, and drought. The scaling ranges allow ex-
amination of regulation in resource allocation, to the extent of
general validity, not only relying on the synergism of expertise
from basic and applied biological sciences, but also mathemat-
ics (modelling, informatics) and physics (climatology). The
common focus within SFB 607 on resource allocation in eco-
nomic plants is a novum in applied, biological research in
agronomy and forestry.
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The account published in volume 4 reflected the initial stage of
SFB 607, as the “Acute View” by Matyssek et al. (2002) intro-
duced a selection of original papers which originated from an
international SFB 607 symposium held at that time (Fleisch-
mann et al.,, 2002; Grams et al., 2002; Grote and Pretzsch
2002; Pretzsch, 2002; Reitmayer et al., 2002; Rithmann et al.,
2002 and, as an invited, external keynote contribution, Ehler-
inger et al., 2002). About four years later, SFB 607 has amassed
substantial evidence on the above highlighted research topic
through experimentation, data analysis, and modelling, so that
a special issue of this journal can now be filled with 19 original
publications and two review articles, all of them originating
from ongoing research from this programme.

Preview on the Publications in this Special Issue

The introductory review article by Matyssek et al. (2005, this
issue) outlines overall progress in SFB 607 that has been
achieved until now, in relation to the state of knowledge cur-
rently available in the addressed research area. This article is
structured by the major domains of research within SFB 607,
i.e, evidence on the involvement of “plant-plant” interactions
(intra- and inter-specific competition), “plant-mycorrhizo-
sphere” relationships (potentially conducive to competitive-
ness), “plant-parasite” interactions (adverse to competitive-
ness), and of the underlying, regulatory control of allocation
at the physiological, biochemical, and molecular level in bal-
ancing resource sequestration versus retention across scaling
levels. The account concludes by highlighting mechanistic
modelling as an integrative tool that substantiates the concept
of SFB 607 by locating “black boxes” in understanding, estab-
lishing “cost/benefit” balances in resource allocation, perform-
ing sensitivity analyses under factorial impacts and developing
guiding hypotheses for the research programme.

Consistently, the sequence of the subsequent papers in this
volume, including the review article by Treutter (2005, this
issue; see below), is structured by their contributions to the
major research domains of SFB 607 and respective mecha-
nisms. With respect to “plant-plant” interactions, Schnyder
and Lattanzi (2005, this issue) focus on resource allocation as
associated with competition in mixed systems of C; and C,
grasses, making use of the analysis of natural 3C signatures in
biomass and respired CO,. In alfalfa, Lotscher and Gayler
(2005, this issue) demonstrate, through 3CO, analysis, that
40% of root respiration is fuelled by currently assimilated C
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(Rnew) under high-light and N conditions, with a tendency to
increase under low light, and to decrease under low N. R,.,, is
apparently driven by the ratio of aboveground assimilatory ca-
pacity versus belowground maintenance costs, as short-term
light limitation of photosynthesis is buffered in root respira-
tion by the mobilization of reserves. In view of the disturbance
to competition-related allocation in adult beech and spruce
trees caused by ozone (05, free-air canopy fumigation), Wipfler
et al. (2005, this issue) report on a significant decline in radial
stem growth in spruce (but not in beech), calculating the indi-
vidual O, dose for up to 47 trees in each species, and analysing
their stem increment across three consecutive years. Leuchner
etal. (2005, this issue) present a novel multi-sensor system for
measuring photon flux density between 360 and 1020 nm,
with a resolution of 0.8 nm, within the beech/spruce stand,
based on fibre optics technology and a diode array spectrome-
ter. The system supports time series analyses of weather con-
ditions, phenology, and stand development, all being of rele-
vance for competition, and is able to quantify sunfleck events,
light availability on the forest floor, and to identify periods
of leaf flushing and leaf fall from changes in light quality.
Pretzsch and Schiitze (2005, this issue) evaluate the signifi-
cance of crown allometry and growing space efficiency in
beech and spruce at the stand level. Per unit of relative bio-
mass increment, beech achieves a higher increase in crown
projection area and height, and is superior in long-term space
occupation to spruce, although ontogenetic drifts in competi-
tiveness affect upscaling from tree to stand productivity.

The paper by Luedemann et al. (2005, this issue) provides a
bridge between “plant-plant” and “plant-pathogen” interac-
tions. Using N labelling, they evaluate the hypothesis that
belowground pathogen infestation, in combination with
aboveground Oj stress, reduce competitiveness for N acquisi-
tion, but that susceptibility to infestation is counteracted by
preceding chronic O; exposure. They demonstrate contrasts
between responses of juvenile beech and spruce in mixed
plantations. The analysis by Fleischmann et al. (2005, this is-
sue) indicates that disturbance of photosynthesis and water
relations in beech upon root infestation is mediated through
mobile signal triggering. However, the elicitin protein formed
upon gene induction of the pathogen caused disturbance in
leaves of tobacco (used as a reference) rather than beech. Col-
onization of leaves of adult beech by a fungal endophyte is
shown by Bahnweg et al. (2005, this issue) to be favoured by
light limitation but inhibited by drought, whereas inhibitory
effects of enhanced O3 exposure (through free-air canopy fu-
migation) were marginal. Endophyte-related necroses were
found to be highly correlated with the occurrence of the
stress metabolite 3,3’,4,4’-tetramethoxybiphenyl. Olbrich et
al. (2005, this issue) isolated cDNAs of genes that are differ-
entially expressed in beech leaves upon O; exposure, showing
expression patterns of selected ESTs (expressed sequence
tags) which were confirmed by increased transcript levels.
Strissel et al. (2005, this issue) address enzyme regulation of
the trade-off between flavonoid concentration in leaves and
growth performance of apple trees, in particular, under the in-
fluence of N nutrition. The latter is shown to inhibit flavonoid
accumulation, because down-regulated PAL activity (phenyl-
alanine ammonia-lyase) forms a “bottle neck” in flavonoid
synthesis (this response being less distinct in resistant than
susceptible cultivars). Treutter (2005, this issue), in his review
paper, examines the significance of flavonoids in plant resis-

tance to biotic and abiotic stress, highlighting the plant-inter-
nal competition between growth- and defence-related metab-
olism. Ros et al. (2005, this issue) report stronger gene induc-
tion in potato cultivars susceptible to pathogen infestation
than in those with moderate or high pathogen resistance. PleRl
et al. (2005, this issue) demonstrate, in barley, that elevated
CO, levels diminish the inhibitory effect of enhanced 0; expo-
sure on pathogen resistance, although glucanase and chitinase
activities were higher under enhanced than unchanged, ambi-
ent O; levels.

Khalvati et al. (2005, this issue) further examine plant-fungus
interactions in terms of mycorrhizae and their significance for
leaf growth, photosynthesis, and water relations of barley un-
der drought. Drought effects are buffered through hyphal wa-
ter transfer to host plants and enhanced water uptake by in-
creased hyphal growth. “Plant-mycorrhizosphere” interactions
provide a bridge to plant competitiveness at the stand level, as
Raidl et al. (2005, this issue) elaborate sensitive DNA-based
quantification methods for the species-specific identification
of mycorrhizal fungi. A direct correlation between ITS copies
of ribosomal RNA and mycelial biomass (derived from struc-
tural assessments) was established, being of relevancy for
quantitative competition analysis between mycorrhizal sys-
tems. Pritsch et al. (2005, this issue) report on functions in
the mycorrhizosphere (MR) responsiveness to aboveground
05 impact and belowground pathogen infestation in the same
juvenile mixed beech/spruce systems as addressed above by
Luedemann et al. (2005, this issue). Ozone stimulated extra-
cellular enzyme activities, this effect being stronger in the MR
of spruce than in beech, although pathogen effects were stron-
ger in the MR of beech. The severity of stress suffered by the
plant apparently determines MR enzyme activity. Schloter et
al. (2005, this issue) pursue O; effects on the plant-rhizo-
sphere-bulk soil system through a novel outdoor lysimeter
approach, reporting on structural and functional changes in
the belowground microbial community upon aboveground O,
impact.

Evaluation of the diverse information acquired in SFB 607 re-
quires novel approaches in data analysis towards achieving in-
tegration. One example is given by zu Castell et al. (2005, this
issue) for the assessment of water transport-related wood
structure of entire tree trunks using computer tomography
(CT). As demonstrated, three-dimensional reconstruction of
stem volumes from stem slices requires an interpolation ap-
proach that accounts for the higher wood structural variability
in the radial rather than the longitudinal direction.
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