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Tab.1 The spot number in different stains of carrageenan producing seaweeds during the ice-ice disease
outburst period (unit, spots/plant)
1 2 3 4 5 6 7 8 9 11 12 12
A 1 2 1 1 0 0 2 1 2 0 9 10
B 0 3 0 0 0 0 2 1 2 0 8 5
C 0 2 0 0 0 0 1 0 3 0 8 8
D 0 3 0 0 0 0 1 0 1 1 9 3
E 0 0 1 2 0 0 1 0 0 0 2 9
F 0 0 0 0 0 0 1 0 0 0 7 3
G 0 0 0 0 0 0 0 0 0 2 3 4
H 0 0 0 0 0 0 1 0 0 0 3 6
1 0 0 0 0 0 0 1 2 2 0 7 7
J 0 2 0 0 0 1 1 5 2 0 6 8
0.1 1.2 0.2 0.3 0 0.1 1.1 0.9 1.2 0.3 6.2 6.3
tA—] 10
R 2 2008 FRAREFRERBERERNIFS 2004 & [FH ¢ REE] FLE
Tab.2 The illumination hours in 2008 ice-ice disease outburst period in tropic carrageenan producing seaweeds and
the same season in 2004
2004 2008
5 6 7 8 5 6 7
(h) 233.2 267.5 223.4 248.8 220.1 134.7 201.7 187.4
(d) 31 30 30 31 31 30 31 31
(h) 7.5 8.9 7.2 8.0 7.1 4.5 6.5 6.0
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Tab.3  The rainfall during the period of ice-ice disease outburst in tropic carrageenan producing seaweeds
and during the same period in 2004
2004 2008
5 6 7 8 5 6 7 8
(mm) 86.3 162.6 195.0 72.1 83.2 470.8 276.5 254.2
(d) 15 9 16 14 13 17 17 15
(mm) 20.2 51.6 40.0 17.3 21.4 153.5 86.5 106.1
(mm) 140.0 156.8 127.8 148.0 161.2 100.0 122.1 117.2
(d) 31 28 30 31 31 27 30 30
(mm) 4.6 5.6 4.3 4.8 5.2 3.7 4.1 3.9
, 6—8 2004 22, 8 7 25,12 14
, 6 2004 3 24, 15 16 22,
2008 , ,
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R , 8 11 106.1mm , 12
3 , 24 6 6 ,
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Tab.4 The comparative effects of low salinity-shock on ice-ice disease inducement in different strains of carrageenan
producing seaweeds (plant weight, 15g)
1 2 3 4 5 6 7 8 9 11 12 12
Oh 28 0 0 0 0 0 0 0 0 0 0 0 0
22 0 0 0 0 0 0 0 0 0 0 0 0
24h 28 0 0 0 0 0 0 2 2 0 0 3 0
22 0 0 3 0 0 0 0 0 1 0 2 0
48h 28 3 0 2 0 0 0 2 2 3 0 3 1
22 5 0 4 2 0 0 2 1 4 0 0
72h 28 1 2 1 0 1 1
22 1 0 2 3
3
20 70 )
2008
(Doty et al, 1975),
ice Mendoza  (2002)

BC'HNMR FT-IR GPC-IR

Largo (1995a)
, 50 uE/(m* - s)
20 33
, Largo (1995,
1999)
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THE REASONS CAUSING CATASTROPHIC DEATH IN TROPICAL CARRAGEENAN
PRODUCING SEAWEEDS AND THEIR DIFFERENCE IN RESISTANCE TO ILLNESS

LIU Jian-Guo', PANG Tong"? ~WANG Li"?, LIJun"®, LIN Wei'

(1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao, 266071; 2. Graduate School, Chinese Academy of Sciences, Beijing,
100049; 3. Marine College, Hainan University, Haikou, 570228)

Abstract A large scale of ice-ice disease burst out and caused catastrophic death in tropical carrageenan producing
seaweeds like eucheumatoid and Kapaphycus species in Southeast Asia during the summer of 2008. The resistances of 12
strains collected from different countries were studied by calculating the incidence of ice-ice disease in Li’an Bay, Hainan,
China. The main reasons causing the catastrophic death were analyzed by comparing our measured data during the ice-ice
disease outbreak season in 2008 with the same period in 2004. Then, a paleogenetic experiment was carried out to verify
the concluded reason for the catastrophic death.

The results show that the disease resistance of different strains varied widely, that all the strains originally collected
from Indonesia had higher resistance than the Philippine strains. Of all the strains tested, strain 5 showed the best growth
behavior without any symptom of ice-ice disease followed by strains 4, 6, and 11 with <10% incidence of ice-ice symptom.
The daily specific growth rates (SGR) of strains 5, 4, 6 and 11 varied from 7% to 9%. All the Philippine strains cultured in
Hainan Island were died during the disease burst out period.

Meteorological data indicated an obvious climatic change like short illumination time, low light intensity, relative
high seawater temperature, strong rainfall and low evaporation, as well as low seawater salinity during the disease outbreak
period, which could not meet the normal growth of carrageenan producing eucheumatoid and Kapaphycus, and caused low
SGR and poor physiological status.

In terms of distribution of ice-ice disease and the death status inside bay, we found that the farther the seaweed culture
area from the bay-mouth and the deep principal channel, the earlier the incidence of disease outbreak and the higher the
mortality rate. On the contrary, the seaweed cultured in the place near to the bay-mouth or to the main channel with high
current and abundant water exchange had relatively low symptom of ice-ice disease. The paleogenetic experiment indicate
that after soaking in seawater of 28 salinity for 2 hours, part of the tested strains become illness within 1 day and dead in 3
days, besides more strains were sick and dead while they exposed to seawater of 22 salinity for 2 hours.

Based on the above results, we concluded that low seawater salinity caused by excessive rainfall is the main reason
for the large scale outbreak of ice-ice disease and the catastrophic death in carrageenan producing seaweed.

Key words Eucheumatoid, Kappaphycus, Carrageenan producing seaweed, Ice-ice disease



