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Abstract

Growth tests on the Wando and Baengnyeongdo cultivars of Saccharina japonica were performed at the
Myeongcheon and Gyedo aquafarms, Goheung in Jeollanamdo, from February to July in 2003. Five
environmental conditions and 2 traits were measured monthly. The data were used to analyze the growth
patterns, relationships between traits and principal component. Box plots were used to display the growth
patterns. Scatter plots and regression and correlation coefficients were used to determine the strength of
relationships between the traits. A principal component analysis revealed that the first principal component
explained more than 91.4% and 90.5% of the total sample variance in the Myeongcheon and Gyedo aquafarms.
From the viewpoint of the economic traits (blade length, blade weight), the growth of populations from the
Gyedo aquafarm was stronger than that of those from the Myeongcheon aquafarm, and the growth of the
Baengnyeongdo cultivar was superior to that of the Wando one.
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Table 1. Monthly seawater temperature (Tem), salinity (Sal), total nitrogen (T-N), total phosphorus
(T-P) and suspended particulate matter (SPM) at two aquafarm during the study period

Environmental
factor Aquafarm Feb. Mar. Apr. May Jun. Jul.
8.3 12.6 15.8 15.8 21.3 22.6
Tem (°C)
8.4 12.5 15.7 15.8 21.5 22.5
M 33.8 334 32.7 323 314 30.1
Sal (%o)
G 33.8 334 327 323 313 30.0
M 0.108 0.108 0.105 0.104 0.082 0.051
T-N (mg/L)
G 0.110 0.110 0.108 0.105 0.070 0.051
M 0.017 0.013 0.011 0.01 0.007 0.006
T-P (mg/L)
G 0.015 0.012 0.011 0.01 0.008 0.006
M 18.6 15.8 30.2 37.8 27.2 23.8
SPM (mg/L)
G 18.6 15.8 30.2 37.8 272 23.8

M : Myeongcheon aquafarm, G :

Gyedo aquafarm
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Fig. 1. Monthly total blade lengths and total weights of two cultivars of Saccharina japonica at
Myeongcheon and Gyedo aquafarms. [] : Wando cultivar, 77 : Baengnyeongdo cultivar

Table 2. Mean, median, standard deviation (SD), standard error (SE) and coefficient of variation (CV),
maximum (Max), minimum (Min) value of the two cultivars of Saccharina japonicain two aquafarms

Trait Aquafarm Cultivar Mean Median SD SE CvV Max Min
M Wando 267.82 265.50 65.76 6.00 0.25 427 135

TL Baengnyeongdo 265.93 273.00 67.00 6.12 0.25 430 101

G Wando 235.35 234.50 50.60 4.62 0.21 360 143
Baengnyeongdo 272.48 284.00 91.17 8.32 0.33 450 118

M Wando 401.02 341.00  290.51  26.52 0.72 1198 20

— Baengnyeongdo 420.06 362.00 31829  29.06 0.76 1342 18

G Wando 427.13 408.00 27293 2491 0.64 1154 18

Baengnyeongdo 470.28 502.50  267.05  24.38 0.57 1290 22

TL : Total blade length, TW : Total weight, M : Myeongcheon aquafarm, G : Gyedo aquafarm
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Table 3. Daily relative growth rate of total blade length and total weight of two cultivars of Saccharina

Japonica
Aquafarm Cultivar Trait Feb-Mar Mar-Apr Apr-May May-Jun Jun-Jul Feb-Jul
Wando TL 0.0149 0.0005 0.0062 -0.0003 -0.0057 0.0033
M ™ 0.0504 0.0016 0.0167 0.0078 0.0051 0.0200
Baengnyeongdo TL 0.0199 0.0006 0.0025 -0.0028 0.0003 0.0042
™™ 0.0459 0.0015 0.0144 0.0089 0.0126 0.0203
Wando TL 0.0109 0.0004 -0.0012 0.0041 -0.0070 0.0015
G ™ 0.0773 0.0025 0.0019 0.0087 0.0110 0.0190
Baengnyeongdo TL 0.0238 0.0008 -0.0038 0.0015 -0.015 0.0017
W 0.0866 0.0028 -0.0007 0.0057 0.0077 0.0189

M : Myeongcheon aquafarm, G : Gyedo aquafarm, TL

Myeongcheon aquafarm

y = 694.36Ln(x)-3458.3

. Total blade length, TW : Total blade weight

Gyedo aquafarm
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Fig. 2. Relationship between total blade length and total weight of two cultivars of Saccharina

Japonica at Myeongcheon and Gyedo aquafarms.
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Table 4. Analysis of variance between total blade length and total weight of Saccharina japonica at
Myeongcheon (M) and Gyedo (G) aquafarms

Mt Culivar Souse ol Sumol  Degeof Memof o
Regression  1064534.40 1 1064534.40
Wando Residual ~ 10557461.93 238 44359.08  24.00 388  6.74
M Total 11621996.33 239
Regression  1425270.94 1 1425270.94
Baengnyeongdo  Residual  12589744.06 238 52898.08 26.94 3.88 6.74
Total 14015015.00 239
Regression  2206659.04 1 2206659.04
Wando Residual 9168890.43 238 38524.75 5728 3.88  6.74
Total 11375549.46 239
G Regression  2347490.40 1 2347490.40
Baengnyeongdo  Residual 9475641.85 238 39813.62 58.96  3.88 6.74
Total 11823132.25 239
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Table 5. Eigenvalue and loading factor by the principal components analysis
Myeongcheon aquafarm

Gyedo aquafarm

Variable Axis 1 Axis 2 Axis 1 Axis 2

Tem 0.370 -0.207 0.405 -0.089

Sal -0.342 0.352 -0.376 0.265

T-N -0.266 0.571 -0.328 0.387

T-P -0.381 0.133 -0.403 0.122

SPM 0.215 0.488 0.185 0.292

WTL 0.344 0.349 0.290 0.441

WTW 0.371 0.024 0.394 -0.171

BTL 0.336 0.311 0.161 0.606

BTW 0.339 0.179 0.353 0.284

Eigenvalues 6.658 1.569 5.896 2.245

Percentage 73.978 17.433 65.511 24.941

Cumulative Percentage 73.978 91.411 65.511 90.452
Tem : Seawater temperature, Sal : Salinity, T-N : Total nitrogen, T-P : Total phosphorus, SPM : Suspended

particulate matter, WTL : Total blade length of Wando cultivar, WTW : Total weight of Wando cultivar, BTL : Total
blade length of Baengnyeongdo cultivar, BTW : Total weight of Baengnyeongdo cultivar
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Fig. 3. Plots of scores on principal components axes for morphological and environmental
characteristics of Saccharina japonica. (A) : Myeongcheon aquafarm, (B) : Gyedo aquafarm
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