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Fig. S1. Results of methods comparison between root exudate TOC measured on a Shimadzu TOC 

analyzer and a UV-VIS spectrophotometer (p < 0.01). 



 

Fig S2. PCA on all identified metabolites assessing methodological comparison between hydroponically 

collected samples and samples collected using soil filters from 3 species. S. americanus is not included 

due to methodological differences in the filter-collected samples compared to the other 3 species 

precluding its use in comparisons. 



 

 

Fig S3. PCAs on all metabolites identified in the light and dark period of 4 species using soil filter 

collection method. The same root on the same 10 plants was sampled in day and night time. Point size 

represents relative abundance of all compounds summed. 

 

 



 

Fig. S4: Average contribution of various compound classes to the overall rhizosphere-associated 

metabolite pool of each species by relative abundance, using only metabolites previously reported to 

occur in plants. Relative abundance by compound class was fairly conserved across species, with major 

differences in compound type scaling to overall relative abundance. There were significant differences 

(p < 0.05, Tukey’s test) in relative abundance for benzenoids (S. patens > S. alterniflora and P. australis), 

coumarins (S. patens > P. australis), and organic acids (S. alterniflora > P. australis; S. patens > all). 



 

Fig S5. Compounds that differed on a species level (Dimension 1 of PCA). 



 

Fig S6. Compounds that differ on a species level (Dimension 2 of PCA). 



 



Fig. S7. Relative average abundance of different compounds (only those previously reported as plant 

metabolites in RMDP) across the 4 species, produced in MetaboAnalyst 6. Blue implies a lower relative 

abundance, while red implies higher. 

 

Fig. S8. Typical patterns of oxygenation in the two species demonstrated by methylene blue. Note lack 

of barrier to ROL in root hairs of S. patens, while oxygenated zones in S. americanus are limited to the 

tips of young, adventitious roots. 

 



 

Figure S9. Root oxygen loss rates from Schoenoplectus americanus (n = 7) and Spartina patens (n = 3) 

during the day and night periods. 

 

Table S1: A subset of compounds (n = 75) identified using QTOF-MS, of 642 total. Selected based on 

their matches to compounds previously as plant metabolites in RMDP 

(https://www.biosino.org/RefMetaDB/). Amino acids are shaded in green. 

Compound 

formula 

Compound name Greatest 

abundance, 

methodology 

Greatest 

abundance, 

species 

C22H43NO 13Z-Docosenamide Hydroponic S. americanus* 

C9H6O3 Umbelliferone Filter P. australis 

C8H8O3 Vanillin Filter P. australis 

https://www.biosino.org/RefMetaDB/


C10H8O3 4-Methylumbelliferone Filter S. americanus* 

C4H7NO4 Aspartic acid Hydroponic S. americanus* 

C5H9N3 Histamine Virtually identical S. americanus 

C6H13NO2 Leucine Hydroponic S. americanus 

C5H11NO2 Valine Filter S. patens 

C23H44O2 11,15,19-trimethyl-5Z-

eicosenoic acid 

Filter P. australis 

C17H30O2 Hydroprene Filter S. americanus 

C19H27NO2 Phormidinine B Hydroponic S. americanus 

C19H29ClN2O3 Nitropyrrolin C Hydroponic S. alterniflora 

C34H56NO10P Leustroducsin B Filter S. americanus 

C13H17NO Aphanorphine Filter S. americanus 

C20H39NO6 Sphingofungin B Filter P. australis 

C20H36O3 15-HEDE Filter P. australis 

C20H28O5 Gibberellin Filter S. americanus* 

C20H36O2 5(Z),14(Z)-Eicosadienoic 

Acid 

Filter S. americanus 

C19H14N4O2 Balantiolide Hydroponic S. alterniflora* 

C10H12O5 C-veratroylglycol Hydroponic S. alterniflora* 

C11H14N4O3 Aristeromycin M Hydroponic* S. alterniflora* 

C6H8O3 5-Hydroxymethylfurfuryl 

alcohol 

Filter S. patens 

C12H16O3 Nocapyrone G Virtually identical S. americanus* 

C15H22O4 Hebelophyllene C Filter S. americanus 

C9H10O2 Benzyl acetate Filter P. australis 

C9H14O Isophorone Filter S. americanus 

C11H20O2 Speciosin H Filter S. americanus 

C15H24O3 5-demethoxyfumagillol Filter S. americanus 

C15H22O3 Hirsutenol C Filter P. australis 



C20H32O6 Spirocardin B Hydroponic S. americanus 

C14H24N2O4 Phomoenamide Hydroponic S. patens* 

C19H26O3 Marianin B Filter S. patens 

C14H18O Penidienone Virtually identical S. patens 

C20H28O3 Phomactin C Hydroponic S. americanus* 

C17H30O3 Pseudopyronine B Hydroponic S. americanus 

C16H30O2 Actinopolysporin C Filter S. americanus 

C10H14N6O3 2'-amino-2'-deoxyadenosine Filter P. australis* 

C22H32O7 Trichodermatide A Filter S. americanus* 

C18H28O5 Hynapene A Filter P. australis 

C13H18O5 Monascusone A Filter P. australis* 

C21H36N2O6 Epopromycin A Hydroponic S. americanus 

C8H9NO2 Streptokordin Hydroponic S. patens 

C10H14O4 Stagonolide D Filter S. patens 

C12H22O3 NFX-4 Filter S. americanus 

C6H5NO2 Nicotinic acid Hydroponic S. patens 

C10H16N2O4S Biotin sulfoxide Filter S. patens 

C12H26N2O9 Sorbistin C Hydroponic P. australis 

C6H14N4O2 Arginine Hydroponic S. americanus 

C10H20O2 8-methyl Nonanoic acid Hydroponic S. americanus 

C10H26N4 Thermospermine Hydroponic S. americanus 

C18H34N4O5 Circinamide Hydroponic S. patens 

C6H9N3O2 Histidine Filter S. americanus 

C8H16O2 Valproic Acid Hydroponic S. alterniflora 

C12H20O3 Modiolin Hydroponic S. americanus 

C10H18O3 MKN-004C Hydroponic S. americanus 

C4H8ClNO3 4-chlorothreonine Hydroponic* S. alterniflora* 

C11H18O6 Musacin A Filter S. americanus 



C13H16O4 Stachyline B Hydroponic S. alterniflora 

C16H28O3 Pseudopyronine A Filter S. americanus 

C16H30O5 Koninginin G Hydroponic S. americanus 

C17H32O3 Tanikolide Filter S. americanus 

C31H55NO6 Malyngamide E Filter P. australis* 

C12H22O11 Sucrose Filter* P. australis* 

C13H18O3 Stachyline C Filter P. australis 

C11H14O4 Anserinone B Filter P. australis 

C13H20O6 Tensyuic acid C Hydroponic S. americanus 

C7H6O3 Salicylic acid Filter P. australis 

C3H4O3 Pyruvic acid Hydroponic S. patens 

C4H6O4 Succinic acid Hydroponic S. alterniflora 

C4H4O4 Fumaric acid Hydroponic S. alterniflora* 

C7H6O2 4-Hydroxybenzaldehyde Filter P. australis* 

C7H6O2 Benzoic acid Filter S. patens 

C9H16O3 Aspinotriol B Filter P. australis 

 

 

Additional methodological details: 

Service report from UMBC: 



 

 


