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Abstract we i mbining
drainage water analyses with eddy covariance (EC) measured terrestrial CO; fluxes, As fluvial C export can

i i i le site C bal butit i ly done. The
footprint i e i .
inorganic carbon (DIC), dissolved ic carbon (DOC), particul: ic carbon (POC) export, and CO; efflux.

The EC measurements showed the site C balance to be +07 9.7 Mg Cha ' yr ' (a source to the
atmosphere) and fluvial exportwas 0.3 +0.04 Mg Cha™ ' yr~'.Of the total fluvial loss 34% was DIC, 37% DOC,
and 29% POC. The wet season was most important for fluvial C export. There was a large uncertainty
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F.Limonchi, . H LR . . g Ao
sy it e associated with the EC results and with previous biomass plot studies (0.5 4.1 Mg Cha " yr '); hence, it
Bon cannot by the site is C sink or source. The fluvial export corresponds to
umeen e o simester only3-7% of i

fuses,

the uncertainty and refine the estimated C balance. However, stream C export Is significant, especially for
almost neutral sites where fluvial loss may determine the direction of the site C balance. The fate of C
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Solar radiation and functional traits explain the decline of
forest primary productivity along a tropical elevation gradient
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) eealogy is 1o understand how. ecorgstéins respond 1o b
environmental conditions. and how taxonomic and functional diversity mediate these changes. In
this stndy, we use-n traitspectra and individuak-based model. 10 analyse variation in forest prie
iy productivity along a 3.3 km elevation gradient in the Amazon=Andes. The modél aceurutely
uitude and trends in forest prod diation and
ity foneltoneh tale 0BTty Sai 7o Ares, T g . ooty comsti ot
wood density) collectively secounting for productivity variation. Remurkably, explicit representae
ture variation with elevation was 0ot reguired to gehieve aweurate predictions of

Walt y, astrait variation driven by species tnmover appears to capture the elfect of
Yoko lshida,'* temperature, Our semismechanistic model sugzests that spatial variation in iraits can potentially
Roberta £, Martin,? Patrick Meig/41% b used 10 estimate spatial variation in productivity a1 the landscape scale.
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Tunction without the complicating Influence of varkstion in

INTRODUCTION
temperature seasonality and winter dormant seisons (Malhi

downstream then dictates the overall climate impact of fluvial export.
New =
Phytologist o4

Ofie of the imajor challenges in contemporiry ccosyslem
ce is o understand how ecosystems respond 1o chan
in environmental conditions, and how taxonomic and func
tional diversity medidte these cl & arnier
ntal condition ¢ both in time and in

I cosystem function.
Tropieul Torest envirotimental gradients present A particularly
tich study system (Vazquez & Givnish 1998 Wright 2002),
with their high diversity f

et . 2000; Sundayist ¢4 al, 2013)

1t is valuable to distinguish direet environmental controls on
ccosystem productivity from indireet controls mediated through
forest structure and conposition, ind Lo iletermine the degree
1o which productivity can be estimated from surveying ceosys
tem composition. Enviranmental conditions are usually consid-
ered direct drivers of ecosysiem productivity (Fig. 1). Although
in most ropied] regions temperatiee is not a limiting factor v
productivity, some studies suggest that across sites, tree growth
inereases with mean temperature (Raich ef al, 1997 Cleveland
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Summary
Auttior for carrespondence « Leaf dark respiration (Rus) tepresents an important component controlling the carbon bal-
#ufv j'f,“;f;',";n S ance in tropical forests. Here, we test how nitrogen (N) and phosphorus (P) affect Ryui and its
o i 2 ’
s U rel.la;mrﬁ:lp with photosynthesis using three widely separated tropical forests which differ in
soil fertiity.

Received: 74 January 2016

Accepted: 30 March 2016 * Rganc was measured on 431 rainforest canopy trees, from 182 species, in French Guiana,

Peru and Australla. The variation in Ry, was examined in relation to leaf N and P content,
leaf structure and maximum photosynthetic rates at ambient and saturating atmospheric CO;
concentration.

* We found that the site with the lowest fertility (French Guiana) exhibited greater rates of
Reari per unit leaf N, P and photosynthesis. The data from Australia, for which there were no
phylogenetic overlaps with the samples from the South American sites, yielded the most dis-
tinct relationships of Ry, with the measured leaf traits.

« Our data indicate that no single universal scaling relationship accounts for variation in Raas
across this large biogeographical space. Variability between sites in the absolute rates of R
and the Ry, photosynthesis ratio were driven by variations in N- and P-use efficiency, which
were related to both taxonomic and environmental variability.

New Phytologist (2017) 214: 1064-1077
doi: 10.1111/nph.13992

Key words: leal respiration; nitrogen (N);
phosphorus (P), photosynthesis, tropical
forest.

climate forcing scenarios. In‘addition to the role of genotype in
influcncing basal rates af leaf Ry, (Ackin etal., 2015).
Leaf dark respiration (R represents 4 large fraction of toral  in respiratory luxes can occur in response to environmental gra-
plant respiration (Atkin etal, 2007) and, as such, can pliy an  dients, such as temperature, water availability and nutrient supply
important role in determining the rates of whole-plant net carbon  (Reich eral, 1998a; Meir ecal., 2001; Wright etal., 2006; Arkin
uptake: In ropical forests, leaf Ry comprises a sufficient per- eral, 2015), and with leaf nitrogen (N) and phosphorus (P) con-

Introduction

relationships between diversity and function that are nov con=
tingent on the eharacteristics and the presence or absence of  tropical climates. Tn seasonal troy

e al. 2011 within the emperature range of currently observed
pical forests, rainfull is posi-

particular dominint species, More specifically, tropical elevi=  tively associated with tree growth (Brienen & Zuidema 2005).
tion gradients, with their usually high levels of soil moisture __ while other studies identify solar radiation as a key driver of
pp S SCIE N C E
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ABSTRACT: Enzyme-nediated it situ furictionalization of cotton fibers was studied using laccase. Cafeic acid and orin were used as
reactive phenolic substrates for laccase and further employed 1o the modification of fiber surfaces. Laccase-mediated oxidation and
polymerization reactions of caffeic acid were monitored by ultraviole-visible spectroscopy. During the wetting process, initial cationi-
zation of fiber surfaces using polytdiallyldimethylammonium: chloride] followed by enzymatic treatment with phenolic substrates
resulted ineffective polymer grafting evidenced by high color stability: Changes of fiber sutface praperties by polymer grafting. siuch
as morphology and’ hydrophilicity/hydrophobicity, were tested using scanning electron microscopy and gravimetric absorption tests.
Anacceptable level of color resistance to washing stress was obtained on caffeic acid treated samples, and a_ high level of rubbing
resistance was obtained on samples treated with both affeic acid and morin. Regarding the ultraviolet protection test, the cationized
and enzymatically functionalized samples showed it very good protection grade (Wltraviolet protection factor = 25). Fitially, the antiox-
idant activity test of the modified fibers presented an improvement for radical scavenging potential du to the phenolic compounds
incorporated 1o cotton fibers by laccase-mediated catalysis. © 2017 Wiley Periodicals, Inc. I, Appl- Polym. Sci. 2017, 155, 43801,

KEYWORDS: applications; catalysts; coatings . textlles
Received 16 June 2017; accepted 15 September 2017
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INTRODUCTION donating antioxidants, and singlet osygen quenchers.”* Phenolic

Polyphenals are found in'a varicty of dietary plants and ch Adireaee prayned'edaniies ofibeordis, gusiwonsiio

centage of total plant respiration (Metcalfe et al, 20105 Hunting-
ford eral, 2013; da Costa eral, 2014; Rowland ezal, 2014a),
such that variations in CO; emissions from Ry, could deter-
mine whether tropical forests act as a source or sink of armo-
spheric CO; (Meir et al,, 2008; Gatti ez al., 2014; Rowland e al
2014a), Consequently, insights into the key determinants of va
ation in leaf Ry, are needed to improve estimates of likely shifts
i the source and sink capacity of tropical forests under different

*Thesc athors cantributed equilly to this work
See also the Commentary on this article by McDowell & Xu. 214: 903-904.

centrations (Reich et al, 1998 Meir etal, 2001; Turnbull ezal,
2005; Wiight etal, 2006; Atkin ezal, 2015). An eifece of low
leaf nutrient concentration on bath leaf Ry, and photosynthetic
capacity has been observed in the tropics, particularly for P (Meir
etal, 2001, 2007; Kattge et al, 2009 Domingues etal, 2010;
Slot etal., 2013, 2014), although the selationships can be com-
plex (Domingues eral. 2015) and relatively lieee is known abour
the biogeographical variation in leaf Ry among tropical forests.
In soil here modelling Fates o
tespiratory COy release are often associated with leaf photosyn-
thetic CO, uptake (4), and leaf physiochemical and/or structural

terized with aromatic rings e
moieties.' The hydroxyl groups i
an essential tole in providing antioxidant activity

comman dictary polyphenols are flavonoids and phenolic acids,
they are the most important group of secondary. metabolites
and bivactive compounds in plants and act as protectors against
reactive oxygen and nitrogen species; ultraviolet (UV) light,
pathogens, etc” Flavarioids are found in the form of B-
Blucosides and their chemical mature and bioactivities depend
on their molecular structure, degree of substitu-

acid, they have received great attention as bioactive agents

for their antiosidant, antiapoptotic, and anti-inflammatary
i

capacitics

“The potential applications of both Ravonoids and phenolic acids
are roadly studied in the biological, medical, and phar-
maceutical areas, " and have alio found intesest for the modi-
fication of raw materials such as cotton and flax fibers to
provide them new functionalities, that is, coloration and antiox-
idant and antimicrobial activities,""* There are studies about

and/or of fibers with polyphenot

ents and conjugations, and their degeée of polymerization”®
They possess great potential as reducing agents. hydrogen-

uising oxidoreductises such ay laccases and peroidases. Both
enzymes catalyze radical generating reactions by reduction and

1064 B i .
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ARTICLE INFO ABSTRACT

ARTICLE INFO ABSTRACT A highly sensitive and selective ratiometric sensor for the quantification of eyanide (CN ) in aqueous sa
has been developed using spherical gold nanoparticles (AuNPs) stabilized by polysorbate 40 (PS-40), ©
different AuNP sizes (14, 40 and 80 nm mean diameters) were used o evaluate the response of the sensor
both ealorimetric and Resonance Rayleigh Scattering (RRS) detection schemes, The best results were ubt
for the sensor using 40 fim AuNPS, for which the limits of detection (LODs) were found o be 100 nmol 1.

benchtap instrument and 500 nmol L. * by the naked eye, values well below the maximum acceptable lev
drincing water (1.9 nol 1™1) set by the World Health Organization (WHO). The practical use of the 4(
AuNPs RRS sensor was demonstrated ywith the detormination of N~ in drinking and fresh watcrs. Finall

Keyuords:
Gold nanoparticles
Article history: Resanance Rayleigh Seattoring
Received 24 October 2016
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11 December 2016

Accepted 12 Decembes 2016
Available online 19 December 2016

Sensors based on Ag/a-Fe;05 nanoparticles have been prepared by the coprecipitation method |
sensing methyl mercaptan at room temperature. X-ray diffraction patterns of samples matched perfec UV-Vis absorption spectroscopy
with characteristic peaks of hematite with no peaks assigned to Ag even at the highest concentratic Cyanide detestion

STEM images and EDX analysis revealed the presence of Ag nanoparticles (from 2 to 5 nm) which we Chemical seasors

highly dispersed onto 2-Fe,0; surface with an Ag/Fe ratio from 0.014 to 0,099, The Ag nanoparticles we Analytical methods

deposited on the hematite surface. Sensing tests of Ag-loaded hematite nanoparticles showed mu
higher response signal than the unmodified sensor, Hematite foaded with 3%(Wt) Ag showed the highe

TR response with a linear dependence from 20 to 80 ppm. The sensor also depicted a good selectivity ai senzor. was successfully implemented in & compaet portable:devics: comsisting of two light-emilting.d
Hemathe B e e SO o e bt ok i (LEDS) and a miniuture spectrometer, turning this sensor into a very potent toal for fts application 1s a

routine field-deployable analytical method.

Ag-loaded hematite analysis played an important chemical role in the sensing mechanism that favored the contact of CHs!
Methyl mercaptan with oxygen.
© 2016 The Authors. Published by Elsevier BV. This is an open access article under the CC BY-NC-t
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— Abstract

The carbon isotopic composition of plant leaf wax biomarkers is commonly used to reconstruct paleoenvironmental con- L]
ditions. Adding to the limited calibration information available for modern tropical forests. we analyzed plant leaf and leaf
sitions in forest canopy trees across a highly biodiverse, 3.3 km elevation gradient on the eastern
. We sampled the dominant tree species and assessed their relative abundance in each tree com=
minity. Tn total, 405 sunlit canopy lesves were sampled across 129 species and nine forest plots along the eleyation profle for
bulk leatand leafwa pealkanc (CoCas) and carbon isotopic analyses (5'°C): a subset (76 individuals, 29 spe

Summary
* Why do forest productivity and biomass dedline with elevation? To address this questi
research to date generally has focused on carrelative approaches describing changes in wor
growth and biomass with elevation.

5 = We present a novel, mechanistic approach to this question by quantifying the autotrog
Received: 17 March 2016 : : L
Accepted 12 1yl 2076 carbon budget in 16 forest plots along a 3300 m elevation transect in Peru,
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field sites along a 3300-m elevation gradient. Western blots were used to quantify the abun- Wiater fmpermeability
dance of the CO,-fixing enzyme Rubisco. Mechummeal peristancy
+ Area- and N-based rates of photosynthetic capacity at 25°C were higher in upland than
lowland TMFs, underpinned by greater investment of N in photosynthesis in high-elevation
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wis [nactive. ever, given the extensive use of natural resources, the of earthen and its simple rnake it an e

« These results highlight the importance of soil- and leaf-P in defining the photosynthetic
capacity of TMFs, with variations in N allocation and Rubisco activation state further influenc-
ing photosynthetic rates and N-use efficiency of these critically important forests

pretequisite for modelling carbon storage in tropical ccosystems,
with A being influenced nter alia by nutrient supply [particularly
Trapical moist forests (TMFs) play a significant fole in the terres: itrogen (N) and phosphorus ()], elevation and growth temiper-
ial carbon cycle, contributing one-third of global gross primary  ature.
productivity (Beer eval, 2010; Malhi, 2010). Understanding the  Early srudies in lowland TMFs implicaed ow foliar P concen-
factors that regulate leaf photosynthesis (4) in TMFs is a  trations asa major influence on light-saturated net photosynthesis
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sector is accountable for the generation of large quantities of
wastes and greenhouse gases | 11 The main cause of this pollution
is the production of huilding materials which require the con-
sumption of higl amounts of energy and leave a large carbon pring

In this ¢ontext, earthen construction tepresents an atfractive
traditional alternative for housing since lts embodied energy and
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Tent material for massive building. especially in rural-areas wi
often, neither trained workers nor modern materials are avail
1}

Despite the advantages of earthen constructions, they pre
several drawhacks regarding mechanical resistance fike poor ¢
pressive strength and durability with poor resistance to mois
and water attack |6, From a mechanical point of view, this i
nai presents brittle behavior and low resistance to vensile st
These facts and the high mass of the resubtant bulldings, make
type of canstruction system highly vulnerable o seismic ev
|71 As a matter of facy, earthen constructions were severely ¢
aged during earthquakes in seismic areas as reported in diffe
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» Average responses of forest foliar traits to elevation are well understood, but far less is
known about trait distributional responses to elevation at multiple ecological scales. This limits
our understanding of the ecological scales at which trait variation occurs in response to envi-
ronmental drivers and change.
* We analyzed and compared multiple canopy foliar trait distributions using field sampling and
airbome imaging spectroscopy along an Andes-to-Amazon elevation gradient. Field-estimated
traits were generated from three community-weighting methods, and remotely sensed esti~
mates of traits were made at three scales defined by sampling grain size and ecological extent.
* Field and remote sensing. approaches revealed increases in average leaf mass per unit area
(LMA), water, (NSCs) and pol ls with increasing elevation
Foliar nutrients and photosynthetic pigments displayed little to no efevation trend. Sample
weighting approaches had little impact on field-estimated trait responses to elevation. Plot
of trait at landscape scales decreased with Increasing eleva-
tion. Remote sensing indicated elevation~dependent increases in trait variance and distribu=
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Heavy metal cation mixtures constitute a critical issue facing water treatment. Among available
technologies, adsorption i Teetive dnd i o

adsorbents have been prepared by chemical activation of discarded tires, which in turn, constitutes the
Sl o pesie o the ufomocve sy T diirent schatng apint i ke by
weight (1:1 and 4:1) were employed, and the activated carbans obtained, namely AC-| and AC-4, were

g cluratrized withScamingEetron Micoscopy (SEM, s adsorptio desarpton. S ey ustons,

e - rogrammed (TPD), Different

= sl o st it gl R e g
Pty ad i a2y for A B AC i e surace area, consistently ed to

Actiated carban il

Waste tire higher ", Cd)

rather govened by type of surface groups present. in the adsorbent under the conditions tested.
Regarding the amount adsorbed, thesequence Pb**> Cr*>Cd was measured in individual and mising
conditions, i the o different
models, being Langmuir and pseudo-second order equations the models that better mprouu:cd the
equilibrium and Kinetic data, tespectively.

Selective adsorption

1© 2017 Elsevier Ld. All rights reserved

tional skew.

« Multiscale invariance of LMA, leaf water and NSC mark these traits as candidates for track-
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Abstract. U functional (TERSs) may improve
predictions of community assembly. However, many empirical TERs have been weak or lacking
conceptual foundation. TERs based on leaf venation networks may better link individuals and

via hydraulic We report of vein density, vein radius,
and leaf thickness for more than 100 dominant species oceurring in ten forest communities span-
ning a 3,300 m Andes-Amazon clevation gradient in Peru. We use these data to measure the
alr:nglh of TERs at community scale and to determine whether observed TERs are similar to
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Abstract

Aim: Tropi i i i how changing climate can influ-
ence tropical forests. However, there is a need for theory and integrated data collection to scale
from traits to ecosystems. We assess predictions of a novel trait-based scaling theory, including
whether observed shifs i forest traits across  broad trpicaltemperature gradient are consitent
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a and adapti per

Location: An elevation gradient spanning 3,300 m and consisting of thousands of tropical tree trait
measures taken from 16 1-ha tropical forest plots in southern Pert, where gross and net primary
productivity (GPP and NPP) were measured.

Time period: April to November 2013,

Major taxa studied: Plants; tropical trees.

Methods: We developed theory to scale from traits to communities and ecosystems and tested
several predictions. We assessed the covariation between climate, trats, biomass and GPP and NPP.
'We measured multiple traits linked to variation in tree growth and assessed their frequency distribu~
tions within and across the elevation gradient. We paired these trait measures across individuals
within 16 forests with simultaneous measures of ecosystem net and gross primary productivity.
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of laccase mediated catechin grafting of chitosan Crosiba
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ARTICLE INFO ABSTRACT

Auticle history: Laccase fi hermophila was used for the oxidation and grafting of catechin
Received 14 July 2016 (CA) and chitosan (CS). The enzymatic grafting of CA into CS resulted in the improvement of natural
Recelved In revised form ] October 2016 properties of chitosan films. The successful grafting of CA to CS was supported by UV-vis and Fou

Accepted 7 December 2016
st transform mrurca (FT-IR) spectroscopies. The differences in the molecular weight and the degree of

Keywords
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behaviour, erosion ratt, thermal property, tensile strength and breaking strain. The Cs films prepared by
S film:

profiles of methylene blue and coomassie brilliant blue dye, having different lﬂdi(ylbasvuly properties.

: Ioaded films were alsa studied with different release medium. The types of molecule loaded into films,
qu the preparation manner of films and the release medium were decisive parameters affecting the release
Elllymil\r ;rimn; rate.

©2016 Elsevier Ltd. All rights reserved.

1. Introduction properties of chitosan depend mostly on its molecular weight and.
degree of deacetylation (DDA) |5.5|. The deacetylation of chitosan
is a process of hydrolysis of acetamide groups in chitin and nor-
mally conducted by severe heterogeneous alkaline treatments due
to the resistance of such groups imposed by the trans arrange-
ment of the C2-C3 substituent in the sugar ring | 7|. The majority
of the biological properties of chitosan is related to its cationic
behaviour due to protonation of the amino groups in aqueous
acidic solutions. Therefore, the DDA is the most important param-

Biological pulysa(charldes are receiving a growing interest for
the of materials in
food pracessmg, rreaxmem of fibres and medical/pharmaceutical
applications [ 1 3|. Among the various polysaccharides, chitosan is
currently the most studied for wound healing and controlled drug
carrying materials with diverse forms such as films, beads, gels,
scaffolds and nanoparticles. This Is due to chitosan's unique prop-

erties of activity, eter on the biological activities of chitosan like h.odemdabxury.
property, non-toxicity, non-antigenic And high charge density bioc
[2-4]. Chitosan is composed of i gl (with and 6.7,

free amino groups) and 2- acexam.do—zdeoxy—mglumse (with
acetylated amino groups) units linked through -(1—4) bonds
and it is obtained from the alkaline deacetylation of chitin. The

Forwound treatment materials, the mtluclmn potential of reac-
tive oxygen is fundamentally necessary as much as an inhibition
capacity to growth, The reactive oxygen that exists
In the pathogenesis of wounds and injuries causes oxidative dam-
ages to proteins, nucleic acid, lipids as well as the depletion of
mitochondrial DNA from human skin [8-10]. Chitosan has beers
reported as an effective antimicrobial agent showing high inhibi-
tion rate against to the microorganism growth | . Chitosan possess
an antioxidant function but its activity level is very poor due to the
lack of a H-atom donor to serve as a good chain breaking antioxi-
dant, especially in the case of medium and high molecular weights
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