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702  Figure 3: Comparison of a) non-metric multidimensional scaling (nMDS) ordination and b)
703  OTU relative abundances displaying Bray-Curtis similarities for fungal samples within soil W
704  for various treatments of melatonin and salt based upon community compositions determined
705 by ARISA fingerprinting analysis. Low 2D stress value (< 0.20) indicate high quality
706  ordination plots. Legends in figure 3b) represent different individual OTUs as determined by
707  specified nucleotide lengths. Relative proximity of replicates reflects high community
708  similarity within the same treatments for fungal communities. Water (W) replaced salt
709  treatment and dilute ethanol (E) replaced melatonin treatments in respective control samples.
710  All treatments and controls were composed of a standardised amount of dilute ethanol. (HMT:
711  High melatonin, LMT: Low melatonin; HS: High salt; LS: Low salt; HMT x HS: High
712 melatonin with high salt; HMT x LS: High melatonin with low salt; LMT x HS: low melatonin
713 with high salt; LMT x LS: Low melatonin with low salt).
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716  Table 1: Physical and chemical characteristics of the three agricultural soils used int his study.

717  Four topsoil samples (0-10 cm) were collected at each site and composited prior to analysis.

Site P C W
Available Potassium (mg kg™ soil) 640 140 170
pH (1:5 CaCly) 6.1 4.9 4.7
Organic Carbon (%) 4.6 3 2.8
Nitrate N (mg kg soil) 160 57 34
Ammonium N (mg kg soil) 2.5 8.9 8.8
Phosphorus (Colwell) (mg kg soil) 160 41 32
Phosphorus Buffer Index 32 71 83
Calcium (cmol(+) kg™ soil) 12 5.1 4.7
CEC (cmol(+) kg™ sail) 15.7 7.94 8.56
EC (1:5 water) (dS m) 0.37 0.24 0.18
Chloride (mg kg soil) 37 67 76
Moisture (%) 14 6 5.2
Water holding capacity (%) 38.4 24.6 21.1
Sand (%) 75.2 53.9 52.4
Silt (%) 23.6 29.9 28.8
Clay (%) 1.2 16.2 18.8
Iron (mg kg™ soil) 5400 16000 21000
Zinc (mg kg soil) 23 7.2 9.3
Cadmium (mg kg soil) 0.24 0.13 0.2
Chromium (mg kg soil) 11 17 32
Nickel (mg kg™ soil) 4 4.7 22
Lead (mg kg™ soil) 7.7 9.4 16

718  CEC = cation exchange capacity; EC = electrical conductivity; Soil P — recently (< 3 months)
719  associated with cattle and sheep pasture; Soil C — sampled 3 weeks post canola harvest; Soil

720 W —sampled 3 weeks post fire blazing following a wheat harvest.
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723 Table 2: Electrical conductivity (milli Siemens / centimetre) [mS / cm] in soils P, C and W
724  treated with high (7 g kg™! soil) and low (4 g kg! soil) salt (NaCl). Control treatments consist
725  of sterile Milli-Q water replacing salt solutions. All treatments and controls within the same
726  soil were significantly different (p <0.05) from each other as determined by one-way ANOVA.

727  Salinity levels as measured by Electrical conductivity [EC (1:5 soil:water)]. SE: Standard error
728

EC 1:5 (mS/cm)

Soil P Soil C Soil W
7gkg? 4gkg! Control | 7gkg! 4gkg! Control | 7gkg! 4gkg! Control
Rep 1 2.6 1.72 0.706 1.97 1.015 0.091 1.934 1.148 0.101
Rep 2 2.545 1.708 0.678 1.943 1.083 0.132 1.954 1.089 0.093
Rep 3 2.502 1.8 0.681 1.829 1.084 0.138 1.983 1.065 0.102
Mean 2.549 1.743 0.688 1.914 1.061 0.120 1.957 1.101 0.099
SE 0.028 0.029 0.009 0.043 0.023 0.015 0.014 0.025 0.003
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Table 3: Bacterial a) and fungal b) community responses to treatments ( diversity) with

melatonin, stressors and melatonin-stressor combinations based on PERMANOVA analyses of

ARISA data (Bray-Curtis dissimilarity distances).

) MT Stressor MT x Stressor
pseudo-F  p-value pseudo-F  p-value pseudo-F p-value
Soil P Cd (TO) 1.429 0.1412 1.516 0.1121 1.975 0.0195*
Salt (T1) 2.418 0.0006***2 | 3.072 0.0002*** 1.425 0.046*
Soil C Cd (TO) 2.151 0.0213** 9.151 0.0001*** 0.941 0.546
Salt (T1) 3.166 0.0029** 19.587 0.0001*** | 8.721 0.0001***
Soil W Cd (TO) 10.668 0.0001*** 8.795 0.0001*** 2.277 0.0001***
Salt (T1) 7.839 0.0001*** 10.595 0.0001*** | 10.232 0.0001***
b)
MT Stressor MT x Stressor
pseudo-F  p-value pseudo-F p-value pseudo-F p-value
Soil P Cd (TO) 1.1462 0.2957 2.8194 0.0008*** 1.123 0.2854
Salt (T1) 1.4014 0.0811 1.8788 0.0054** 1.414 0.0284*
Soil C Cd (T0) 1.0284 0.4271 2.1996 0.0071** 1.2995 0.1264
Salt (T1) 1.1854 0.2517 4.2529 0.0001 *** 1.553 0.0167*
Soil W Cd (T0) 4.7926 0.0001*** | 1.8998 0.035* 0.7398 0.8123
Salt (T1) 2.1305 0.0062** 6.0265 0.0001*** 1.8435 0.0033**

MT: melatonin; Stressors: cadmium (Cd), Salt. Sampling timepoints: TO, T1. All treatments

and controls were composed of a standardised amount of dilute ethanol. n=4 replicates per
treatment. Significance of PERMANOVA (highlighted in bold): *: 0.01 < p-value < 0.05; **:
0.001 < p-value <0.01; ***:p-value < 0.001
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742 Table 4: Responses of bacterial and fungal communities to individual treatments of melatonin
743 under various stressor conditions as determined by PERMANOVA. For control treatments,
744  melatonin was replaced with dilute ethanol. Significant differences (p < 0.05) between
745  melatonin treatments are highlighted under the following significance levels: [] : p > 0.05
746 (ns.); [0 :0.01<p <0.05; O :0.001 <p <0.01; E :p<0.001

Cadmium stress Salt stress

Soil P Soil C Soil W Soil P Soil C Soil W
H|{L|Z|H|L|Z|H|L|ZJH|L|Z|H|L|Z|H|L|Z

High MT vs Low MT
High MT vs No MT
Low MT vs No MT

High MT vs Low MT
High MT vs No MT

Bacteria

Fungi

Low MT vs No MT

747  MT: melatonin; H: High stressor; L: Low stressor; Z: No stressor. All treatments and controls
748  for the same soil were composed of a standardised amount of dilute ethanol. n = 4 replicates

749  per treatment. Statistical values presented in Supplementary Table 6.
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