Supplementary Materials

Table S1. Prevalence of ice-ice disease of Kappaphycus in deep and shallow farms (mean + SE).

Farm Ice-ice disease prevalence (%)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Deep
K. alvarezii 5411+8.64 2292+3.10 2345:11.89 7.96:1.88 3.62137 675:2.83 21.2445.67 20.15:317 11.08:3.97 10.34+1.98 9.761.84 34.24:3.85
K. striatus 27.62+350 1598+3.15 16.10+249 15.88:2.74 26.40+6.37 3046:4.84 1291¥270 555:2.13 2835:7.08 10.11¥2.33 10.87+2.07 2054414
Shallow
K. alvarezii 2780296 1713471 447151 15524530 641174 210055 378120 26.34:641 10.30:2.48 7.69+180 179:0.72 27.64:4.68
K. strigtus 37.39+951 737+175 406+136 8.99:1.06 21.77:3.62 42.64:7.68 10.04t1.85 10.80£3.37 451:1.14 520:1.53 8.40:2.14 3.13:0.74

Table S2. Intensity (number of ice-ice spot per bundle) of ice-ice disease of Kappaphycus in deep and shallow farms
(mean * SE).

Farm

Deep
K. alvarezii
K. striatus
Shallow
K. alvarezii
K. striatus

Number of ice-ice spot/bundle

Jan Feb Mar Apr  May Jun Jul Aug Sep Oct Nov Dec
253+037 188+021 117:0.65 263070 090:025 453:0.46 121017 130:009 296:0.81 290051 2.07:0.32 1.77+0.12
292£0.67 124+0.11 247:0.68 1.68:047 207022 240:0.64 291:0.68 1210.16 3.02:1.21 228:041 353053 3.57:0.71
1.84:021 148:024 1176037 140:029 1.07:017 102:034 0.83:026 2.32:035 2841052 132:024 0472016 3.17+0.57
208+023 123:0.16 282:1.69 2.60:0.60 189021 3.96:1.00 1.52:026 280:0.84 154:0.32 122:029 096:0.16 1.48:0.55

Table S3. Intensity (length of ice-ice spot per bundle) of ice-ice disease of Kappaphycus in deep and shallow farms (mean

+ SE).
Farm Length of ice-ice spot/bundle (cm)
Jan Feb Mar Apr  May Jun Jul Aug Sep Oct Nov Dec
Deep
K. alvarezii  1.15:008 049005 05:029 077017 039:0.09 053:0.11 085:0.19 073:0.09 053:0.14 075:021 0.47:012 0.37:0.03
K. striatus ~ 104x015 068:0.07 073:0.12 091:0.09 093:0.05 1.01:008 050:0.06 0.87:0.12 1.15:024 0.87:0.18 136:0.64 0.69:0.06
Shallow
K. alvarezii ~ 119:0.09 0.60:0.10 0.34:0.08 0.53£020 0.65:0.08 0.59:0.18 054021 0.87:0.19 130:0.16 138:036 0.16:0.05 0.95£0.26
K. striatus ~ 097:012 080:0.15 0.63:0.20 099:0.16 077:0.06 0.99:0.16 0.84:0.10 0.67:0.14 0.88:0.16 099022 0.71x0.14 0.69:0.15
Table S4. Temperature of the Kappaphycus farms during the sampling period (mean + SE).
Farm Temperature (°C)
Jan Feb Mar  Apr  May Jun Jul Aug Sep Oct Nov Dec
Deep
K. alvarezii 30.89+0.2628.94=0.1831.56 +0.2831.28 + 0.11 30.870.05 29.83:0.07 29.14:0.06  29.68:0.14  30.29:0.09 31.530.06 3131:0.13 29.00:0.00
K. strigtus 30.33:+0.17 29.00 + 0.2931.47 + 0.2631.06 £ 0.10 31.00:0.00 29.75:0.20 29.25:0.14  30.04+020  30.17+0.12 31.73:0.20 30.860.12 29.33:0.14
Shallow
K. alvarezii 3139+0.14 2847 £0.7630.53 + 0.4631.39 £ 0.13 31.5620.13 29.81:0.05 29.67:0.13  3034:0.07  30.69:0.11 32.54:0.10 30.79:0.60 30.19:0.08
K. strigtus 30.17+0.3329.17£0.1731.25+ 0.2231.03 + 0.34 31.08:0.07 29.58:0.14 29.42:022  30.22:022  30.88:021 32.57+0.23 31.17:0.14 30.00:0.00




Table S5. Salinity of the Kappaphycus farms during the sampling period (mean + SE).

Farm Salinity (ppt)
Jan Feb Mar  Apr May Jun Jul Aug Sep Oct Nov Dec

Deep
K. alvarezii 33.89+0.11 34.11 £0.20 34.11 +0.00 35.00 + 0.00 35.00:0.00 29.83+0.02 34.0040.00 34.00:0.00 32112020 33.670.13 34.000.22  34.67+0.13
K. striatus 3257 +0.5834.33+0.33 33.78+0.22 35.00 +0.00 35.00:0.00 29.75:0.20 34.000.00 33.67+0.29 33.78+0.56 34.00:0.00 33.67+0.29  34.00+0.50
Shallow
K. alvarezii 34.00+0.00 34.78 £0.11 34.1120.11 35.00 +0.00 35.00:0.00 29.81+0.05 34.33:0.13 30.34:0.07 32.78:0.11 34.00:0.00 33.330.13  34.67+0.13
K. strigtus 34.22+0.1534.67 +0.33 34.67+0.19 3500 +0.00 35.00:0.00 29.58+0.14 34.67+0.29 30.22¢0.22 33.00+0.50 34.00:0.00 34.33+0.29  34.67+0.29

Table Sé6. pH levels of the Kappaphycus farms during the sampling period (mean + SE).

Farm pH
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Deep
K. alvarezii  7.77+006 6.90+0.17 651:0.03 8.36+0.08 7.72:0.02 810:0.00 6.87:0.11 8.10:0.02 8.04:0.04 813:001 837:0.05 8.17x0.12
K. striatus ~ 7.71£005 697+033 670:010 804041 7.73:010 7.970.03 7.61:0.05 8.01:0.05 7.92:0.06 8.13:0.03 8.30:0.00 8.20:0.00
Shallow
K. alvarezii 771006 7.16+0.09 688:0.04 8.06+0.09 822:009 813:0.01 7.21x0.09 8.06:0.01 7.43:021 8.33:0.02 8.30:0.00 8.400.00
K. striatus ~ 775£0.02 627+033 678:017 808019 7.90:0.06 8.030.02 7.69:0.09 8.12:0.03 7.80:0.18 8.33:0.03 8.43:0.03 8.40:0.00

Table S7. Nutrient levels of Kappaphycus farms (mean + SE).

Farm Nutrient level (mg L)

Jan Feb Mar  Apr  May  Jun Jul Aug Sep Oct Nov Dec

Phosphate PO4P 055+0.15 0.28+0.07 0.29+0.17 0.17+0.04 0.74+0.28 0.16+0.04 0.16+0.07 0.21+0.11 0.17+0.06 0.12+0.02 0.13+0.03 0.19+0.05
Nitrate (NO3—N) 3.60+0.00 3.45+0.61 3.75+0.75 3.20+0.10 4.58+0.70 3.30+0.35 4.10+0.66 2.80+0.44 3.50+0.10 3.20+0.26 3.40+0.56 3.30+0.30
Nitrite (NOz-N) 0.02+0.00 0.02+0.00 0.02+0.00 0.04+0.01 0.02+0.01 0.03+0.01 0.04+0.02 0.03+0.01 0.01+0.00 0.02+0.00 0.01+0.00 0.02=0.00

Ammonium NHzs-N 029£0.11 026+0.07 0.26£0.02 0.22£0.04 0.53+0.14 0.28+0.04 0.33+0.07 0.18+0.04 0.17+0.04 0.22+0.06 0.21+0.00 0.14 +0.01

Table S8. Water current velocity of the Kappaphycus farms during the sampling period (mean + SE).

Farm Water current velocity (m s)
Jan Feb  Mar  Apr  May Jun Jul Aug Sep Oct Nov Dec

Deep
K. alvarezii  0.13%0.00 0.15+0.01 0.15£0.00 0.1220.00 0.19:0.00 0.14£0.01  0.15:0.01 0.17+0.01 0.1420.01 0.0320.01 0.06:0.01 0.15:0.00
K. striatus ~ 011£0.02 0.13+0.02 0.11£0.02 0112001 0.10£002 010002 0.19+001 0142000 0.1740.02 0.05:0.03 0.10:0.43 0.01x0.01
Shallow
K. alvarezii  012+001 0.13+0.01 0.11£0.01 0182000 0.13+001 0.11x000 0.18:0.01 0.16£0.01 0.17%0.01 0.1120.00 0.06:0.01 0.140.00
K. striatus ~ 0.08+0.01 0.11+0.03 0.14+001 0182001 0.15:001 021003  020£0.02 0.20:0.00 0.22¢001 0.12+0.04 0.13:0.01 0.16:0.01




Table S9. Wind speed and direction of the Kappaphycus farms during the sampling period (mean + SE).

Farm Wind speed (m s?) and direction
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Northeast Northeast ~ Northeast — Northeast — Southwest Southwest Southwest —Southwest Southwest Northeast — Southwest West
Deep
K. alvarezii 142+0.24 2.74+0.16 1.46+020 1.80+0.05 2.08+0.20 0.89+0.21 2.20+0.26 1.80+0.08 0.71+0.14 1.96+0.07 1.02+0.05 2.80+0.15
K. striatus 1.74+0.38 247+0.86 1.79+0.21 1.57+0.12 3.36x1.06 0.00£0.00 0.19+0.01 1.74+0.17 1.10+0.66 1.88+0.42 1.36+0.18  0.96+0.40
Shallow
K. alvarezii  2.39+0.23 3.09+022 2.06+0.54 210+0.11 240+020 1.42+0.14 1.70+0.07 2.06+0.11 1.30+0.21 1.06+0.08 1.46+0.08 2.71+0.14
K. striatus 1.68 +0.27 200+0.55 2.51+044 240+0.12 3.43+0.31 0.00+0.00 0.20£0.02 1.30+0.17 0.22+0.01 1.12+0.04 2.14+0.19  2.56+0.37




