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Tab. 1 Distribution characteristics of body length and weight of small yellow croaker
y e p = K:/cm body length i/ ight
B Gy pem peAs _ WKjombodyleng ‘ MR weig ]
stock year sex sample size PN P A5 RE % i Aot %E Y P A5 2 EU %
range mean CV skewness range mean CV
1960 Q 141 13.5-34.7 21.8 21.7 0.73 % 45.0-700.0 210.9 63.7
3 123 8.3-30.4 20.0 20.4 1.04 " 13.0-538.0 155.7 61.5
1982 Q 36 11.3-26.1 15.4 25.4 0.53 ™ 26.5-289.0 76.2 87.9
Fg AL -1 3 37 10.7-184 134 15.7 0.88" 20.0-105.0 41.4 56.2
IS 1983 Q 13 122-192 144 15.0 -0.11™ 34.0-125.0 55.9 54.7
northern 3 15 11.5-272  14.6 272 0.20 ™ 27.0-310.0 62.0 118.2
Yellow 1993 Q 44 11.2-23.5 159 20.4 0.62™ 23.2-235.6 73.5 71.5
Sea-Bohai 1) 53 9.2-20.3 14.8 19.8 083" 11.6-138.0 55.0 54.6
Sea stock 2003 Q 26 11.5-15.3 13.4 8.4 -0.70 ™ 23.0-58.0 38.3 27.7
3 33 10.6-16.9 13.0 12.2 -0.38 ™ 19.0-65.0 33.6 33.6
2004 Q 41 9.9-15.8 12.6 12.8 389" 15.0-66.0 353 40.2
3 47 9.2-17.0 12.4 16.0 4.07" 13.0-65.0 31.6 44.5
1960 Q 98 15.8-30.2 23.2 14.9 0.81°% 64.0-705.0 250.6 49.8
1) 57 17.0-26.0  21.5 10.0 0.69% 93.0-302.0 169.8 30.0
1986 Q 13 10.7-14.7 12.2 9.2 —-0.12™ 18.0-52.0 30.7 27.2
3 25 9.9-13.5 11.6 9.0 0.82"° 17.0-38.0 25.6 22.5
1994 Q 53 12.3-24.0 17.1 16.0 —-0.12™ 30.0-180.0 77.4 422
3 20 13.4-17.7 15.3 7.6 0.52™ 40.0-80.0 57.9 18.9
IR AR 1998 Q 32 9.8-19.2 123 17.0 0.32™ 15.0-127.0 35.6 58.3
southern 1) 31 9.8-15.5 11.9 12.3 0.82™ 19.0-65.0 31.0 35.8
Yellow 2001 Q 56 9.4-18.0 12.6 16.6 0727 14.0-105.0 37.0 46.7
Sea stock I 50 9.6—-18.0 12.6 15.8 0.90 " 16.0-89.0 36.6 46.1
2005 Q 61 8.8—18.6 12.9 17.1 042" 14.0-129.3 41.0 54.1
3 53 8.9-15.6 12.0 14.5 0.66 ™ 13.2-63.0 31.5 40.5
2007 Q 46 10.4-16.0 13.2 11.7 0.81 ™ 19.0-87.1 41.9 353
1) 40 9.6—-15.9 12.5 11.7 -0.13™ 16.0-68.0 34.4 35.4
2010 Q 72 7.9-18.7 12.2 23.4 1.51°% 8.2-140.9 34.4 69.4
3 67 7.7-17.2 12.1 23.1 592" 8.2-84.0 32.6 61.6
;TS ;nd

Note: Sample size is the number of data pairs of body length pairing off with average body weight; rs and nd represent right skewed distribu-
tion and normal distribution of body length frequency, respectively.
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Tab. 2 Parameters of body length-weight relationship for female and male small yellow croaker

female male
stock year a (x107) b R? t a(x107?) b R? t
1960 222 293 098 2.18" 2.44 2.89 0.98 2.89"
1982 1.46 3.06 099  1.20™ 1.37 3.06 0.97 0.68™
N _ 1983 1.50 3.06 097  036™ 1.69 2.98 0.97 0.15™
northern Ye“ggiea'BOha‘ Sea 1903 111 313 099 1.91™ 1.95 291 098 173"
2003 0.94 319 090  0.90™ 4.02 2.61 0.97 478"
2004 2.10 292 090  0.55™ 3.07 2.74 0.96 3.16"
1960 0.61 335 097 585" 2.47 2.87 0.94 1.27
1986 435 262 084  1.11™ 6.57 2.43 0.90 3.517
1994 5.69 252 097  7.677 10.27 2.32 0.84 2.85"
1998 429 265 095 3197 8.13 2.39 0.85 3.197
southern Yellow Sea stock 2001 6.14 251 096  6.96"” 437 2.63 0.96 4.68"
2005 2.72 2.83 097 2.83" 3.44 2.72 0.98 5.34"
2007 2.64 2.84 092 1.22™ 2.54 2.84 0.91 1.09™
2010 3.13 275 099 6357 3.64 2.68 0.98 6.00"
:a, b (cm)— () ;R? ;t b 3 t (Ho: b=3); ns b 3 (P>0.05);
* b 3 (P<0.05); ** b 3 (P<0.01).

Note: a and b are parameters of body length(cm)-weight (g) relationship; R? is correlation coefficient; t is t test for b (Hp: b=3); ns donates no
significant difference between b and 3(P>0.05); * donates significant difference between b and 3(P<0.05); ** donates extremely significant
difference between b and 3(P<0.01).
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Tab.3 Comparison of allometric factors of small yellow croaker between sexes
‘ northern Yellow Sea-Bohai Sea stock southern Yellow sea stock
PAarameter “r960 1982 1983 1993 2003 2004 1960 1986 1994 1998 2001 2005 2007 2010
F 0.72" 0.00™ 0.12™ 6.73" 836" 1.17" 14.457 0.30™ 0.78" 1.52™ 2.12" 1.78™ 0.00" 1.05"
:ns (P>0.05); * (P<0.05); ** (P<0.01).

Note: ns donates no significant difference in allometric factos between sexes (P>0.05); * donates significant difference in allometric factors
between sexes(P<0.05); ** donates extremely significant difference in allometric factors between sexes(P<0.01)
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Tab. 4 Correlations between parameters of weight-length relationship and potential impact factors for small yellow croaker

b .
stock sex allometric factorb ~ mean body length skewness proportion of
maturity in female
iy a -0.99" 0.45 0.66 -0.01
condition factor
- female 4 b — ~0.36 ~0.74 0.09
allometric factor
northern Yellow a
Sea-Bohai Sea stock o —0.99™ -0.20 0.08 —
condition factor
male ‘ b — 0.26 -0.13 —
allometric factor
@ ~0.95" ~0.51 ~0.44 0.58
condition factor
female ‘ b — 0.73° 038 0.66
allometric factor
southern Yellow Sea a
stock " -0.97" -0.18 -0.17 —
condition factor
male , b — 037 0.07 —
allometric factor
;¥ b (P<0.05); ** a b

(P<0.01).
Note: values in the table are correlation coefficients; * denotes significant correlation between mean body length and b (P<0.05); ** denotes
extremely significant correlations between parameters b and a (P<0.01).
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Inter-annual changes on body weight-length relationship and relative
fatness of small yellow croaker (Larimichthys polyactis)

LI Zhonglul’2’3, JIN Xianshi’, SHAN Xiujuanz, DAI Fangqun2
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3. Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: Based on data from 14 bottom trawl surveys in the Bohai Sea and the southern Yellow Sea during spring
(from April to May) of 1960—2004 and spring of 1960—2010, inter-annual changes on body weight-length rela-
tionship (WLR) and relative fatness of two geographical stocks of small yellow croaker Larimichthys polyactis [the
northern Yellow Sea-Bohai Sea stock (NYBS) and the southern Yellow Sea stock (SYS)] and their impact factors
were analyzed. WLR was linearly regressed by logarithm-transformed body length and its corresponding mean
body weight; relative fatness was computed by relative weight by years, sex and stocks. The results showed that
the allometric factor(b) was not significantly different between sexes in most years, and significantly negative
correlations (P<0.01) were found between the condition factor (a) and b in two stocks. The (Iga)/b ratio may be
connected with fish body density, and its value was little influenced by environment. The b values almost ap-
proached 3, which indicated isometric growth in the NYBS stock in most surveys from 1960 to 2004, and they
increased during the regression stage and the early recovery stage of the stock (1982—1993). However, most of b
values were significantly smaller than 3 (P<0.05), indicating strongly negative-allometric growth in the SYS stock
from 1960 to 2010, and they decreased during the regression stage and the early recovery stage of the stock
(1986—1994), then increased since the late 1990s. The highest relative fatness of small yellow croaker was found
in 1960 in the two stocks. The fatness clearly decreased in total from 1960 to 2004 in both male and female fish in
the NYBS stock, and it significantly declined from 1960 to 1986 in the SYS stock (P<0.05), then slightly and in-
significantly increased since the mid-1990s in both male and female fish in the SYS stock (P>0.05). According to
analysis, based on better food conditions, the relative low fishing pressure was the main reason for the isometric
growth of the NYBS during the 1980s and the early 1990s; and the continually heavy fishery increased the pro-
portion of low age fish and the growth speed in the SYS, which may be the main reasons for the nega-
tive-allometric growth of the stock. The decrease in age at maturity may be the reason of the decline in the relative
fatness in both stocks, but the closed seasons and the relative higher water temperature in the southern Yellow Sea
made the relative fatness increase since the mid-1990s in the SYS.

Key words: Larimichthys polyactis; body weight-length relationship; relative fatness; inter-annual change; impact
factor
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