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Summary

The central Amazon floodplains are particularlydarctive ecosystems, where a large
diversity of organic carbon sources are availabteafjuatic organisms. Despite the fact that
C4 macrophytes generally produce larger biomasses@haacrophytes, food webs in the
central Amazon floodplains appear dominantly based G carbon source.

In order to investigate the respective fate andatigion patterns of {and G aquatic plant-
derived material in central Amazon floodplains, dexeloped a 23-days batch experiment.
Fatty acid and carbon concentrations as well ddestsotope compositions were monitored
over time in 60 L tanks. These tanks contained Amagater, with different biomasses of C
and G macrophyte, representativeiofsitudensities occurring in central Amazon
floodplains.

In the G Paspalum repengeatments, organic (POC, DOC) and inorganic aafBdC) got
rapidly enriched i*C, whereas in the {Salvinia auriculatareatments, POC and DOC
showed little change in concentration and isotepimposition, and DIC got depleted’fiC.
The contribution oP. repengo POC and DOC was estimated to reach up to S®lZa.7 %,
respectively. In contrast, no differences were rigggbbetween the {S. auriculataand

control treatments, an observation attributed éldhver G biomass encountered in the field,
to a slower degradation rate of €mpared to £compounds, and to similar isotopic
compositions for river POC and DOC, angld@mpounds.

The'3C enrichments of POC, DOC, and DIC frémrependreatments were attributed to an
enhanced bacterially-mediated hydrolysis and miizatson of C, material. Evolutions of
bacterial abundance and branched fatty acid coratemts confirmed the role of
heterotrophic microbial communities in the highrepengdecomposition rate. Our
experiment highlights the predominant role qfgQuatic plants, as a large source of almost
entirely biodegradable organic matter availablenterotrophic activity and Gutgassing

to the atmosphere.
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Introduction

One of the largest sources of organic carbon in Zandloodplains is derived from aquatic
macrophytes, which contribute up to half of thesgsstem primary production (Melack &
Forsberg, 2001). These macrophytes grow emergbdhexged or floating, with 388 species
described in a varzea (i.e. white-water nutriectt floodplain) located near the city of
Manaus, in central Amazon (Junk & Piedade, 1998bjong the most abundant species, the
floating grasseg&chinochloa polystachyandPaspalum fasciculaturfiPoaceae family) can
reach biomasses of 80 and 60 th@spectively (Junk & Piedade, 1993a; Piedadé,et a
1991). Another macrophyte largely representedénvéirzea i®. repengup to 22 t hd,

Fig. 1, Junk & Piedade, 1993a). These aerial speaikich convert atmospheric carbon
dioxide into biomass through g @athway, constitute floating meadows that canrektever
large areas of floodplains (Junk & Howard-Williamk984; Hest al., 2003; Silva et al.,
2013). Amazon floating meadows may also be compokathcrophytes using the;C
photosynthetic pathway such Bg&hhorniasp.,Pistia stratiotesandSalvinia auriculata

(Fig. 1). However, the biomass of all thesen@crophytes add up to 3 to 15 ttenly

(Furch & Junk, 1992).

The ecology of @and G macrophytes, and particularly their biomass amdpction rates,
have been thoroughly examined (e.g. Morisbal., 2000; Englet al., 2008; Silva et al.,
2013). Despite their large abundancgn@acrophytes constitute a minor source of energy fo
Amazon aquatic food webs (Hamiltenal., 1992; Forsbergt al., 1993; Mortillarcet al.,
2015) and modest contributors to particulate oiaarbon (POC, Hedges al., 1986;
Mortillaro et al., 2011; Moreira-Turcq et al., 2013). Inde&gmacrophytes are largel§C
enriched (-12 %o, Hedgext al., 1986; Mortillarcet al., 2011) compared to POC in rivers and
varzea of the Amazon (-30 %o, Quay et al., 1992;ddsckt al., 1994). The almost constant
isotopic composition of dissolved organic carbo®(@), at around -29 %o in the Amazon
River, suggests a dominant €burce such as terrestrial plants and/or macrephis
contrast, dissolved inorganic carbon (DIC) is mhehvier (-17.7 to -11.5 %o, Quay al.,
1992), i.e. closer to fAnacrophytes signature, but also closer to theasiga of atmospheric
CQ,. This isotopic composition results from isotopguiibration induced by C&gas
exchange (Quagt al., 1992; Hedgest al., 1994; Mayorga et al., 2005; Abril et aD]123),
and/or due to carbonate mineral weathering (e gmnatal or mechanical decay of rocks,
Mayorgaet al., 2005).
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Previous macrophyte ¢@nd G) degradation experiments in litterbags, exposethtaral
weathering, found an initially rapid loss of weigtntd a decrease in nutrients
(Howard-Williams & Junk, 1976; Furch & Junk, 199Rowever, the contribution of
macrophytes to the Amazon aquatic food webs waserdted by Fellerhoff et al. (2003) in
their degradation experiment. Therefore, in ordegxamine the apparent discrepancy
between the high biomass of @acrophytes in the floodplains and their modeastrdaution

to the organic matter (OM) pool in the Amazon rifleodplain ecosystem, a degradation
experiment was designed to investigate the fatadion from Gand G macrophytes in
microcosms. Particulate and dissolved carbon cdrat@ns, stable isotope compositions and
fatty acids (FA) concentrations, were analyzecngé volumes of Amazon waters incubated
with variable amounts of a;@nd a G macrophyte. Bacterial abundance and nutrient
concentrations complemented the description of apdyite degradation throughout a 23-day
experiment. Our work hypothesis was that very d@sioomposition and mineralization of C

macrophytes explain their low contribution to cahkmazon aquatic food webs.

Material and methods

Sampling

In order to follow the fate of OM during the dega#idn of two aquatic macrophytes and the
influence of degradation products on the qualitiP@M, samples d?. repengC,) and

S. auriculata(Cs, Fig. 1) were collected in the Camale&o Lake @ayzlocated by the
Solimdes River. These two macrophytes were seldoteatieir widespread distribution in
central Amazon floodplains and their large FA caoniaion compared to other macrophyte
species (i.eEichhorniasp. andPistia stratiote¥, as characterized in a previous study
(Mortillaro et al., 2011).

Macrophyte samples were sorted in order to elinidigiad leaves and washed to remove
sediment and invertebrates. About 900 L of watereveéso sampled from the lake and
distributed into 15 microcosms of 60 L each. Theeter samples and three portions of each
macrophyte were collected in order to get thetiahtomposition (i.e. stable isotopes and
FA).

Experimental setup

The experiment was implemented on Yane José 1Woat in August-September 2010. Five
experimental treatments were used: high and lomasgses oP. repen{PR-HB and PR-LB,

respectively) an®. auriculata(SA-HB and SA-LB, respectively), as well as a cohtr



93 without macrophyte (Ctrl). These five treatmentsenselected to distinguish species effect

94  from biomass effect on water characterization.damh treatment, triplicate microcosms were

95 used. In PR-HB microcosms, 250 g of fré&slrependeaves (25.6 gC) were used. This

96 amount was estimated from a maximum dry biomag2dfha’ (recorded in the Janauari

97 Lake near Camaledo Lake, Junk & Piedade, 1993#),l@ds than one fifth of emerged

98 P.rependiomass (Silvat al., 2009), an estimated water proportion 09 25.and a

99 microcosms surface of 0.1FnSimilarly, the meass. auriculatadry biomass was estimated
100 to be 1t h& (Junk & Piedade, 1997) giving a theoretical weigheof 200 g (93.5 % of
101 water). However, low biomasses®fauriculatawere available during samplingp thatonly
102 100 g (2.3 gC) per microcosm were used (SA-HB). lbbemass treatments contained 10 %
103 of the high biomass amount for each species (Z5wporophytes for PR-LB and 10 g for
104 SA-LB). Macrophyte leaves were introduced into mazrsms filled with floodplain water,
105 and were kept in the dark under constant temperatmditions (28 °C). Permanent stirring
106 with a water pump ensured oxygenation of the mmsats (from 40 to 100 % air-saturation)
107 and avoided anaerobic conditions to occur. Altholeghdissolved oxygen is common under
108 floating macrophytes in varzea (~50 % saturatiorgl& & Melack, 1993), permanent
109 oxygenation was maintained in order to match nataditions within floating meadows in
110 open waters, where wind and water currents arégrif to maintain aerated to hypoxic
111 waters (30 % min) in 2-6 meter depth water coluMidgl et al., 2015).
112 In each treatment, samples were collected aftéy B2, 18 and 23 days of experiment. At
113 each sampling time, around 3.5 L of water wereeoctdid and pre-filtered on 200 um to avoid
114  heterogeneity between samples due to contaminaitbrmacrophyte fragments.
115 Consequently, POC concentrations reported herescortioe fraction smaller than 200 pm.
116  Microcosms volume (60 L) was chosen so that aetiteof the experiment, 70 % of the
117 initial water volume was still available, to ava@dy concentration bias in the course of the
118 experiment.
119 Sample analyses
120 The FA compositions of POM and macrophytes werdyaed with a gas chromatograph
121 (Varian CP-3800 with flame ionization detector)eafxtraction, following a modified
122 method of Bligh & Dyer (1959) as described in Midato et al. (2011). POM samples were
123 obtained after immediate on-board filtration (GRIF, um, pre-combusted 12 h at 450 °C)
124  using a vacuum system under low pressure, afteshwiiliers were freeze dried and stored at
125 -20 °C until analysis. The carbon and nitrogen cositipns, and isotopic ratid*C/*°C or
126 ™N/**N), of dried POM and macrophyte samples were déteminat the UC Davis Stable
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Isotope Facility and reported in standard deltatim ¢*°C or5'°N), defined as parts per
thousand (%) deviation from a standard (Vienna ReeBelemnite fo$'°C and atmospheric
N, for 8*°N, Peterson & Fry, 1987). The DOC concentratiorsiantopic compositions
(6*3C-DOC) were determined using an EA-IRMS analyz#ofdng the protocol of Alberic
(2011). The DIC isotopic compositions{C-DIC) were also determined using an EA-IRMS
analyzer following the protocol of Bouillon et &007). However, DIC concentrations were
not measured, as microcosms were continuouslyezkvath pumps. The concentration of
nitrites (NQ), nitrates (N@) and ammonium (NH) dissolved fractions, summarized as
DIN (dissolved inorganic nitrogen), as well ashophosphate concentrations (FPwere
determined by spectrophotometry following a modifieethod of Grasshoff (1999). Total
bacterial abundances were determined by direduep#scence microscopy counting, using
4,6-diamidino-2-phenyl-indole (DAPI) up to a firmdncentration of 1 pg mtafter 15 min

of incubation (Porter & Feig, 1980). Direct countsre performed at 1 250x magnification,
under an epifluorescence microscope (Leica LeitZADBBS nm). In turbid samples (high
suspended matter content), subsamples were ptedré@sefore staining) by addition of

150 pl of Tween, sonicated at 35 khz for 5 min, emdtrifuged at 3 000 g during 10 min at
4 °C (Chevaldonne & Godfroy, 1997; Hulbetsal., 2007a, 2007hb).

Data analysis

The data obtained for each microcosm were comp#rexijidence variations between
treatments. All FA of POM (up to 40) were usedhade analyzes without transformation and
were represented by their relative proportionsisgsidilarity matrix between each pair of
samples was calculated using the Bray-Curtis inBéssimilarities between samples were
then graphically represented using an nMDS (nomimbtultiDimensional Scaling, Zuur et
al., 2007). Differences between groups were tassetty analyzes of similarities tests
(ANOSIM, Oksanen et al., 2010), without consideriegporal variability. When differences
were significant, a similarity percentages anal{SI8IPER, Oksanen et al., 2010) was used
to determine the relative contribution of each BAlifferences between two groups.

The differences in the isotopic compositiodSC-DOC,5*C-POC,5°N-PON and

8*3C-DIC) as well as differences in POC, DOC, DIN,£#@oncentrations and bacterial
abundance between treatments (n = 5) were tesiiegl asion-parametric Kruskal-Wallis test
(KW). Non-parametric Mann-Whitney-Wilcoxon (MWW) BsHoc tests were then used to
identify the differences between individual treatse after correction following a Benjamini

and Hochberg (BH) procedure for multiple comparss(@enjamini & Hochberg, 1995).



160 The relative contribution of macrophytes to POM was calculated using a twoneeishber

161 mixing model (Forsbergt al., 1993):

513Csource - 513CC4
513CT0 _ 513(:(:4

162  %C, = {1— }QOO (Eq. 1)

163  whered"*Csourcewas thes'*C-POC compositions for each time and treatméhiC,, was the

164 meanP. repen&omposition,Jlg’Cro was the mean POM composition at the beginningef th

165 experiment and % £heP. repenscontribution to the isotopic compositions of OMeach
166 sample.

167 All statistical analyzes were implemented withie R programming environment (R

168 Development Core Team 2010, package Vegan, Oksaradn 2010), with the probability
169 setat 0.05.

170

171 Results

172  Among macrophyte samples, 41 FA were identifiecb(@d) with an intragroup similarity of
173 92.5 and 93.2 % withiR. repensandS.auriculata respectively, at the beginning of the

174  experimentP. repensvas™C and™N enriched compared ®.auriculata(Table 1).

175 The water collected in the varzea was charactebye®l’ FA (Table 1), where saturated 14:0,
176 15:0, 16:0 and 18:0 accounted for 70 % of the téfatomposition of POM. The POC and
177 DOC concentrations were respectively of 1.3 + @d 2.8 + 0.3 mg L (Fig. 3), with a

178 carbon isotopic composition of -30.1 + 0.4 %o for®@nd -28.7 + 0.4 %o for DOC (Fig. 4).
179 DIC was™C enriched relative to POC and DOE3C-DIC of -11.9 * 0.2 %o, Fig. 4).

180 Water from the five treatments showed significaffecences in their global FA compositions
181 (ANOSIM, R =0.35p < 0.001, Fig. 2). Samples from Ctrl, SA-LB, SA-HB)d PR-LB had
182 a similar FA composition but differed from samptéd$’R-HB (Table 2). Similarities in the
183 FA composition within each treatment were highantf@7 % (Table 3). A higher proportion
184 of branched FA (mainly 15:0iso and 15:0anteiso) atalver proportion of 18:0 were

185 observed in PR-HB compared to other treatmentsl€Ta)b The concentrations of POC,

186 DOC, DIN, PQ* as well a$'*C-POC,5'°C-DOC,5"*C-DIC and bacterial abundance

187 displayed significant differences between treats€dtV, p < 0.001, Table 4, Figs. 3-5),

188  whereas$s’>N-PON was similar between all treatments (KWW 0.73).

189 The highest concentrations of POC, DOC, DIN,P@nd highest bacterial abundance, were
190 observed in PR-HB (Figs. 3 & 5, Table 4). Howewehjgher POC concentration was



191 recorded in SA-HB compared to PR-LB and SA-LB (Ead] Fig. 3). No differences in DOC
192 concentration were observed between SA-HB, PR-LdBGinl, whereas SA-LB displayed the
193 lowest DOC concentration. In contrast, 8C-POC was significantly higher in PR-HB

194 (-14.3 £ 1.0 %o) and in PR-LB (-21.0 + 34) compared to other treatments (Fig. 4, Table 4).
195 However, no difference was found between the isotopmpositions of SA and Ctrl

196 treatments (MWWp > 0.05, Table 4). The contribution Bf repengo the'*C enrichment

197 recorded in POC from PR-HB and PR-LB reached 94263.2 %, respectively (Fig. 4,

198 Eg. 1). Similarly, the highest*C-DOC was recorded in PR-HB (-17.8 + 1.2 %o) with a

199 contribution ofP. repengo the DOC of 70.7 % (Fig. 4, Eq. 1). A higléfC-DOC was also
200 observed in PR-LB (-24.9 £ 1.0 %o, Fig. 4, Tabledinpared to SA-HB and SA-LB, with a
201  contribution ofP. repengo the DOC reaching 27.8 %. A significant increas& C-DIC was
202 only recorded for PR-HB (-5.9 £ 2.9 %o, Fig. 4, Ta#l), concomitantly to a decrease in

203  5'°C-DIC for SA-HB (-17.8 + 3.7 %o, Fig. 4, Table 4j ¢tontrast, no differences were found
204  between the Ctrl with both SA and PR low biomasatments (MWWp > 0.05, Table 4).

205 $'°C of organic and inorganic matters increased &fter6 days in PR treatments, whereas no
206 temporal trends were recorded for Ctrl and SA mesits except fo3*°C-DIC of SA-HB

207 (Fig. 4).

208

209 Discussion

210 The present microcosm experiment highlights sigaiftly different degradation patterns of
211 two G and G Amazon macrophytes. Over a 23 day experimentresuits revealed a major
212 impact ofP. repenglegradation, at high biomass, on OM compositidns impact was

213 apparently related to the biomass of macrophyted irsthe experiment as well as to the
214 inherent biodegradability of {Compared to €macrophytes. Indeed, even though the fast
215 degradation of the Anacrophyte was most evident in PR-HB, as revdayeall measured
216 parameters, it was also observed in the PR-LBirf&tance, PR-LB treatments (25 g of fresh
217 macrophytes in a 60 L tank) showed strorfgérenrichment in POC and DOC than SA-HB
218 (100 g of macrophytes in a 60 L tank). There wasdwer a slight increase in POC

219 concentrations as well as a decreas#i8-DIC in theS. auriculatahigh biomass treatments
220 that reveals on-going degradation.

221 In this experiment?. repenglisplayed large proportions of 18i@ and 18:83

222 polyunsaturated FA (up to 44 % of total FA), whisltonsistent with previous

223 characterization of this FA as markers of macroghyn this environment (Mortillaro et al.,
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2011). Similarly, carbon stable isotope composgiohbothP. repensandS. auriculatawere
consistent with those expected from plants wittafd G photosynthetic pathways

(-13.0 £ 0.8 and -30.5 * 0.5 %o, respectively, SnitEpstein, 1971).

Contribution ofP. repengC,) andS. auriculatdC3) to POM

In PR treatments, POC was significantly enrichetf@ which indicates a contribution Bf
repens after its hydrolysis into the POM pool. This adimiition was estimated to reach 94.2
and 63.2 % of total POM composition for PR-HB am}EB, respectively, using a two-end-
member mixing model. This was surprising as previstudies, characterizing POM in the
Amazon Basin, suggested a low contribution gh@crophytes (Hedges al., 1986;
Mortillaro et al., 2011; Moreira-Turcet al., 2013). The contribution &f repengo POM

was confirmed by the increased proportion of braddRA in PR treatments (15:0iso and
15:0anteiso). These FA are regularly describedamsdrkers of bacteria (Volkmagt al.,

1980; Kaneda, 1991; Mfilinget al., 2003) and suggest here that in additidnytivolysis,

P. rependeaves were decomposed by heterotrophic micrabmmmunities. Indeed, the
transfer of FA to POM, including branched FA, wasviously recorded from decomposing
mangroves (Mfilingeet al., 2003). Similarly, the transfer of FA ane tfC enrichment of
POM and sediments were evidenced in salt-marsh finendecomposition of the,Spartina
spp. (Boschkeet al., 1999). In salt-marsh ecosystems, the coitpo®f POM affected by
Spartinaspp. decomposition changed from predominantly umatgd to branched and
saturated FA typical of bacteria (Johnson & Caldéi3; Schultz & Quinn, 1973). Similar
findings were reported in PR-HB and differenceEAncompositions antfC enrichments
reported for OM between PR and Ctrl treatments wedun the first 3 to 6 days of the
experiment. These changes in OM composition, akaséligh bacterial abundance recorded
in PR-HB, suggest a fast decomposition of this wgltyte, which may have exceeded
hydrolysis (in agreement with previous studies|gfbbff et al., 2003).

Contrastingly tdP. repensno differences were reported between SA andt@atments for
FA andd'*C-POC. Yet, decomposition & auriculatacould not be excluded using
83C-POC analyses. Indeed, fresh leaveS.afuriculata-30.5 + 0.5%0) had a similar
composition to POM (-30.1 + 0.4 %o0) at the beginnirfighe experiment. However, the higher
POC concentrations measured in SA-HB compared thBPBnd SA-LB suggest an effective
hydrolysis of this macrophyte. The lack of diffeces between SA and Ctrl treatments for FA
compositions and**C-POC suggest however a slower hydrolysiS oduriculatacompared

to P. repensindeed, Howard-Williams & Junk (1976) recovered®®f S. auriculatainitial

dry weight at the end of a 186 days decompositigmeement. Similarly, Fellerhoff et al.
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(2003) recovered 80 % &. auriculatainitial dry weight after 21 days of incubation. fihg

our experiment, large macrophyte debris were olesefor a much longer time in the

S. auriculatatreatments than in tHe. rependreatments. This higher resistance to
fractionation of the @macrophyte was consistent with the differencdsAnPOC and
8"3C-POC of the fine POM fraction (<200 pm).

Impact of macrophyte degradation on dissolved camgds

Decomposition oP. rependissues led to &C enrichment of DOC and DIC. Such increase
of 83C-DIC resulted from bacterial mineralization of m@ghyte organic carbon and €O
equilibration at the air/water interface (Quaylet92; Hedges et al., 1994; Mayorga et al.,
2005). Because the experiment was performed iracomtith air in order to maintain aerobic
conditions, th&**C-DIC signature was affected by isotopic equilitmaiwith the

atmosphere. This process tends to slowly incrées&iC-DIC to a value close to the
isotopic equilibrium with the atmosphere at aroOri (Polsenaere & Abril, 2012).
Consequently, the observaC-DIC values are the result of a balance betweeDic
production from the €or G, plants decomposition and equilibration with theasphere. In
SA-HB, the rapid**C-DIC decrease from -11.9 + 0.2 %o at the beginminthe experiment

to -20.3 £ 7.0 %o after 3 days of incubation reveais the G macrophytes were undergoing
mineralization processes. Indeed, hydrolysis teéndisach out compounds relatively enriched
in *C with respect to more recalcitrant compounds (&gin) depleted irt°C (Costantini et
al., 2014).

Previous works in the Amazon have attribut&l enrichment of DIC to the preferential
oxidation of organic carbon derived from @acrophytes (Rai & Hill, 1984; Chanton et al.,
1989; Quay et al., 1992; Waichman, 1996). Sevararastudies based on solute distribution
suggested that{grasses are more biodegradable than the bulk Gidetet al., 1986;
Quayet al., 1992; Mayorga et al., 2005). Ellis et a012) have measured th€C of respired
CO, in closed incubations at different stages of tydrdlogical cycle in the Solimdes River
and concluded thatsplants, G plants and phytoplankton, all contributed to resgpon in the
Amazon River. The results of our incubations suggewever that high macrophyte
biomasses are necessary in order to significatttly tned'*C-DIC signature locally.

Besides carbon, the nitrogen (N) and phosphorusq®entrations in floodplain waters were
also affected by the decomposition and minerabratif macrophytes. A large release of,PO
DIN and potassium (K) was previously evidencedmythe decomposition of

P. fasciculatun{Furch & Junk, 1992). The decompositionRoffasciculatunhad the potential
to supply floodplains with 242 kg Haof N and 66 kg h4of P in Furch & Junk (1992)
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nutrients budget. Following these authors' calowtat (i.e.maximum amounts of bio-
elements released to water reported to maximumaophgte biomassedy. repenshowed
the potential, in our degradation experiment, fopdyifloodplains with 176.4 kg Haof N and
48.2 kg hd of P. On the other han8, auriculatacontribution to floodplains is estimated to
reach 0.13 kg haof N and 2.44 kg hhof P only. Therefore, our study demonstrates that
P. repengepresents a predominant source of N and P.

Fast nutrient recycling from decomposing macrophytay fertilize Amazon floodplains,
where N and P are growth-limiting factors (Devoakf 1984; Forsberg, 1984; Setaro &
Melack, 1984). Within the Amazon Basin, aquaticsges such d3. repenshave been
suggested to be able of atmospheridikhtion (Martinelli et al., 1992), so that atmbspic

N2 may contribute up to 90 % of plant N for stand®ofepengKern & Darwich, 2003).
Therefore, the fast decomposition of fiking macrophytes may play a predominant rola as
natural fertilizer for floodplains (Piedade et 4991; Kern & Darwich, 2003), stimulating
phytoplankton production during the falling wateripd, when macrophytes start to
decompose (Rai & Hill, 1984).

In Amazon floodplainsP. repensnaximum biomasses were observed during the webeea
(Junk & Piedade, 1993b, Siled al., 2009), where {nacrophyte contribution to the primary
production in varzea was estimated to reach 65 #gék & Forsberg, 2001). During this
season, POC and DOC mainly originate from deple&aedon sources similar to; @rimary
producers (Hedges et al., 1994, Mortillaro et2011). However during the dry season,
macrophytes are subject to intensive degradatioveter level decreases (Engle et al., 2008).
An increasing contribution of macrophytes to OM gasition, due to the accumulation of
plant detritus, was suggested in the Amazon v&ideatillaro et al., 2011). However,
although macrophytes have been demonstrated exgatly to affect thé'*C-POC and
8"3C-DOC, fast microbial mineralization of organiclsan suggests that only large
macrophyte biomasses, produced during the flooslsgdnave the potential to affect
8C-POC ands**C-DOC within floodplains. Indeed,@naterial may contribute to sediments
OM composition (Sobrinho et al., 2016) accordingpatial variability in @ macrophytes
(Hess et al., 2003), despite a low burial of orgaxairbon in floodplain sediments (Moreira-
Turcq et al., 2004). Therefore, most@acrophytes are mineralized (Piedatial., 1991;
Junk & Piedade, 1993a) and thus contribute sigamfly to CQ outgassing, as previously
suggested (Quast al., 1992). Moreover, bacterial growth has b&swn, within Amazon
floodplains, to display a low efficiency (Vidal &k, 2015). This low efficiency implies,

besides high respiration rates, a low transferafabon to higher trophic levels. The
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production of G macrophytes within the central Amazon Basin is Immore limited than £
macrophytes (Furch & Junk, 1992). However, the lolakility of these macrophyte debris
compared to Emacrophyte debris makes them available for belranceled through aquatic
food webs. These findings can explain why Amazadfaebs are mainly centered ona C
carbon source (Araujo-Limet al., 1986; Hamiltoet al., 1992; Forsberg et al., 1993),
although G macrophytes display a greater food quality andnlass for specialized herbivore
fish species (Mortillaret al., 2015).

Conclusion

Within the present experiment, the higher labidityC, compared to €macrophytes was
demonstrated. The contribution®f repengo POC and DOC isotopes compositions reached
a maximum after 3 to 6 days, indicating a fast dgmosition rate of this macrophyte.
Moreover,P. repensdiomasses had a noticeable impact on OM compaosifibe
decomposition of gmacrophytes was followed by the mineralizatio iDIC, as suggested

by §'°C-DIC, as well as by the release of DIN and P. &foee, the fast mineralization of,C
macrophytes, as well as the natural mixing of PO WC-depleted primary producers (e.g.
phytoplankton, @ macrophytes, periphyton, and trees), should a¢douthe overall low

contribution of G carbon sources to the central Amazon aquatic Yoslas.
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Table 1. FA concentrations and stable isotope caitipns ¢*°C ands*°N) of POM

(FA: pg LY and macrophytes (FA: mg-ycollected in Camaledo varzea. In bold are the
proportion of saturated (SFA), branched (BFA), momsaturated (MUFA), polyunsaturated
(PUFA) and long chain FA (LCFA).

|POM (ug L)  P.repengmg g") S. auriculata(mg g*)

FA n=3 + S.D. n=3 + S.D. n=3+ S.D.
12:0 225+ 1.81 0.10+ 0.02 0.03+ 710°
13:0 0.39+ 0.10 110 + 510* 510° + 110°
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556

14:0 6.13+ 1.61 0.10+ 410° 0.20 + 0.05
15:0 225+ 0.34 0.03+ 210° 0.06 + 0.01
16:0 24.14+ 3.95 3.69+ 0.38 233+ 0.28
17:0 0.75+ 0.10 0.11+ 0.01 0.05+ 0.01
18:0 554 + 1.83 0.74 + 0.12 0.22+ 0.05
19:0 031+ 0.02 410 + 2103 710° + 110°
20:0 0.30 + 0.09 0.19 + 0.03 0.02+ 510°
22:0 0.38+ 0.14 0.37 + 0.07 004+ 410°
%SFA 78.8¢ + 176 4371 + 4.67 80.3t + 3.23
14:0iso 0.55+ 0.13 0.08 + 0.02 210 + 110°
15:0anteisg 0.78 + 0.15 0.05+ 0.02 001+ 110°
15:0is0 2.67+ 0.68 0.06 + 0.02 0.07+ 510°
16:0iso 049+ 0.12 410 + 210° 0.02 + 310°
17:0anteisg 0.58 + 0.18 310 + 810* 0.01 + 210°
17:0iso 0.56+ 0.13 0.21+ 0.04 0.04+ 0.01
%BFA 10.4: + 0.76  3.2% + 0.10 3.9¢ + 0.18
16:105 0.22 + 0.03 0.01+ 410° 0.02 + 610°
16:107 0.36 + 0.32 0.02+ 510° 0.01 + 0.02
16:109 0.13 + 0.07 0.28+ 0.11 4106 + 310°
17:1 0.16 + 0.06 0.01+ 0.01 001+ 210°
18:105 0.03 + 0.00 n.d. £ n.d. nd. =+ n.d.
18:107 0.10 + 0.04 0.06 + 0.01 510 + 610°
18:109 0.01 £+ 0.01 n.d. £ n.d. n.d. + n.d.
18:109 nd. + n.d. 0.21 + 0.04 210 + 210°
20:1011 nd. + nd. 21C¢ + 510* nd. £ n.d.
20:109 nd. + nd. 810 + 310° nd. £ n.d.
%MUFA 1.8 + 035 4.7¢ + 0.66 1.3C + 0.07
16:403 n.d. + n.d. 0.12+ 0.02 001+ 410°
18:206 0.10 + 0.08 1.34+ 0.38 210 + 910°
18:303 0.12 + 0.01 3.60 + 1.07 001+ 410°
18:306 0.11 + 0.06 410 + 110° 0.08 + 0.07
18:403 n.d. = n.d. n.d. + n.d. 110 £+ 210°
20:2 0.13+ 0.03 0.01+ 410° 410° + 210°
20:303 0.54 + 0.26 0.03+ 0.00 001+ 610°
20:306 0.31 + 0.10 0.01+ 110° 0.04 + 0.03
20:403 0.34 + 0.05 n.d. + n.d. 310 + 810°
20:406 0.08 + 0.02 0.02+ 210° 310° + 810*
20:503 0.08 + 0.01 410 + 210* 910* + 310*
22:503 0.10 + 0.04 410 + 110° 310° + 110*
22:506 2.22 + 0.43 0.04 + 610° 0.05 + 0.01
22:603 0.39 + 0.13 0.01+ 610* nd. £ n.d.
%PUFA 8.61 + 1.67 4157 + 4.45 5.66 + 2.40
24:0 0.05+ 710° 055 + 0.11 0.20+ 0.04
25:0 0.12 + 0.01 0.04 + 510° 0.02 + 610°
26:0 n.d. + n.d. 0.23+ 0.06 0.10+ 0.03
%LCFA 0.2¢ + 0.02 6.65 + 0.57 8.6¢ + 0091
37°C (%0) |-30.15+ 0.43 -13.02+ 0.81 -30.53+ 0.51
8N (%o) 243 + 071  4.01+ 1.32 225+ 1.11

n.d. = not detected
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558 Table 2. Summary of ANOSIM pairwise tests for FAmmosition of POM between
559 treatments. Values in italicR(< 0.3 are for high intragroup variability.

Groups R  pvalue

PR-HB : Ctrl 0.80< 10°

PR-HB : PR-LB|0.73 < 10°

PR-HB : SA-HB|0.75 < 10°

PR-HB : SA-LB|0.82 < 10°

PR-LB:Ctrl |0.27 <10°

PR-LB : SA-HB|0.07 0.06"°

PR-LB : SA-LB |0.11 <10°

SA-HB:Ctrl |0.04 0.18%

SA-HB : SA-LB|0.04 0.11"°

SA-LB : Cirl 0.15 0.01
560 NS = non-significant

561 Table 3. Intragroup similarity of FA compositiomsdifferent treatments, and percentages of
562 FA explaining most of this similarity (SIMPER prahtee).

Treatment 1140 15:0is0 15:0anteisol5:0 16:0 18:0 22:506 X (%)
(intragroup similarity

PR-HB (77.3 %) 65 11.2 6.3 39 44419 51 768
PR-LB (85.1 %) 87 68 16 3.7 33745  73.7
SA-HB (82.6 %) 88 39 15 3.4 3713850  75.4
SA-LB (81.7 %) 94 34 14 3.5 3318240 717
Ctrl (83.7 %) 85 38 14 3.3 3084349  77.7

563

564 Table 4. Summary of KW and MWW pairwise testsgbiC-POC,5°*C-DOC,5*C-DIC;
565 POC, DOC, DIN, PG concentrations and bacterial abundances of wameples between
566 treatments.

8C-POC §*C-DOC $™C-DIC [POC] [DOC] [DIN] [PO,*] Bact
KW Global test| 5 10 3108 6 10° 510° 410° 10° 10° 10°
PR-HB : Ctrl 71d 310 8 10* 110° 110° 110° 210° <10
PR-HB : PR-LB| 7 10 110° 0.03 11¢ 110° 005 510 <10°
PR-HB : SA-HB| 7 10* 2 10* <10* 710° 110° 410° 210° <10
PR-HB : SA-LB|7 10* 2 10* 910° 110* 210* 410° 210° <10
PR-LB : Ctrl 910 310 0.44*  0.86"° 0.7 210®° 0.07"° 0.18°
PR-LB : SA-HB|7 10* 2 10* <10* 0.05 0.08° 0.09"° 0.068"° 0.08%
PR-LB : SA-LB| 7 1¢' 2 10* 0.59"*  0.64"° 210° 0.13* 0.06"° 0.01
SA-HB : Ctrl 0.60'° 0.23% < 10* 0.29" 0.11%° 0.08" 0.90* 0.33"°
SA-HB : SA-LB|0.11%°  0.94* <10* 0.03 0.02 0.4 0.90"° 0.12*
SA-LB : Ctrl 0.08% 0.28% 0.38" 058" 210° 110° 0.90° 0.04

567 NS = non-significant.

568
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