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Table I Summary of information about silver carp and bighead carp
(NS DU SR fREAKL
Traditional Bayesian Sampling SEEREA % A/ ik
B algorithm algorithm number of fish Ee Al Sampling (mg/L) (mg/L) SR
Locations i I i i 3 i Baseline number of Total Total References
Sliver Bighead Sliver  Bighead Sliver Bighead baseline nitrogen  phosphorus
carp carp carp carp carp carp
2 Up
‘i’m‘,ﬂ . 258 2.94 250 2.67 3 3 BRANLY 3 1.71 0.09 [9-10]
Chenglingji POM
E LA baL
Dianshan 2.8 3.2 2.77 3.06 15 5 Corbicula 18 2.78 0.06 [11-12]
Lake Sluminea
LI T
?[U ! 2.85 1.95 1.87 1.30 3 1 B L) 3 2.27 0.17 [8]
Ezhou POM
‘ﬁm 2.25 2.69 2.29 2.55 3 3 B L) 3 1.35 0.06 [13-14]
Gaoyang POM
. _
®A . 3.03 4.56 2.85 4.53 1 1 LA L) 6 1.48 0.07 [15-16]
Huangshi POM
B P
i 1.59 2.98 163 2.98 3 o ALY 3 2.04 0.09 (8,17]
Hukou POM
S -
.ﬁ“ [ 2.48 3.62 2.04 3.50 3 3 WL L) 3 2.27 0.17 [8,18]
Jingzhou POM
s i FR AR 1R
EaAL -
2.37 2.63 2.41 2.62 12 12 Bellamya 30 2.75 0.02 [19-20]
Laohutan .
aeruginosa
T il 55 P e Uk
Qiandao 2.5 2.7 2.47 2.70 10 10 Bellamya 10 0.91 0.02 [21-22]
Lake aeruginosa
VT "i‘ .
e 3.94 4.92 410 503 1 o R 3 1.58 0.08 [15,23]
Shuangjiang POM
; Sk
j(?ﬁﬂ 1.9 14 1.95 1.40 3 3 % 3 2.35 0.19 [24-26]
Taihu Algae
M b
S 1.57 1.17 164 135 3 o ALY 3 2.35 0.90 [13,27]
Wanzhou POM
ik
I 3.32 3.83 388 4.58 1 o R 1 1.39 0.06 [15,28]
Yanglu POM
HE WORLA B
) 2.98 3.29 2.89 3.47 3 3 3 1.67 0.09 [8,29]
Yichang POM
INEHILI ZRdb g
Xiaoxingkai 3.8 3.80 — 4 — Viuiparus 6 1.60 0.16 [30-31]
Lake chui Yen

JIME H PR AE I 1T (0.759% ) 5 5 1Y 8N B i [l 78
0.563%~1.68% , i K AH H BLAE /N 1T 3 38 0L 7T
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Table 2 Paired sample ¢ test of bayesian algorithm and traditional algorithm results

- X 14
PFf Species FEASEL Sample size t{H ¢ value B df kg A’j{ﬁ P& P value
Mean of the difference
fiff Sliver carp 15 —0.69 14 —0.058 5 0.501 7
#iff Bighead carp 14 —0.13 13 —0.010 6 0.897 6
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Table 3 Correlations between range of trophic positions and sampling number
H Ttem FEARKL EIRPEEE 55 9550 EA5 KRR/ )
: Sampling number Range of trophic position (posterior 95% CI)
1025 Fish 27
H I df
FLZE Baseline 27
2% Fish —6.042
¢ {H ¢ value
FEZE Baseline —3.293
FHE R B 2% Fish —0.758
Correlation coefficient 4% Baseline —0.535
1625 Fish 1.8910 ¢
P {H P value
FE4k Baseline 0.002 77"

1 Note s ¥+ ; 0</P<0.001; **:0.001<P<<0.01.
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Table 4 Correlations between trophic position and envionment variables

A&/ (mg/L)

BB 5% Trophic position (posterior mode)

I H Ttem ) -
Nitrogen and phosphorus content fiff Sliver carp i Bighead carp
S Total phosphorus 13 12
H i1 B DOF
JBA Total nitrogen 13 12
S Total phosphorus —1.471 —1.861
A £ value f# Total phosphorus 7 86
VA Total nitrogen —1.793 —1.685
AHI R EL S Total phosphorus —0.378 —0.473
Correlation coefficient B4 Total nitrogen —0.445 —0.437
Iy s s .165 .
P {# P value S Total phosphorus 0.165 0.087
VA Total nitrogen 0.096 0.118
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Table 5 Summary of model fitting information

BRI AR AICAH . )
Model formula AIC value
y=axtb 128.993 6 —0.6193 6.689
y=(a/z)+ bx 70.286 4 8.6216 —0.022
y=a+blogx 91.2187 7.7514 —3.472
y=exp(l)~(a+bx) 63.676 0 2.6129 —0.481
y=a/x+b 70.944 7 8.5055 0.042
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Fig. 2 Simulation curve of correlation between the

position in Bayesian algorithm
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Variability of trophic position estimation using stable isotopic:
evidence from silver carp and bighead carp

BAI Zihan', WANG Ruilong”, WANG Kang’

1.College of Life Science and Technology, Huazhong Agricultural University,
Wuhan 430070, China;
2. Institute of Hydrobiology, Chinese Academy of Sciences/
State Key Laboratory of Freshwater Ecology and Biotechnology , Wuhan 430072, China

Abstract To improve the calculation process of infer consumer trophic position using stable isotope
analysis and to reduce the influence of the current methods and sample quality, this paper applied Bayesian
mixing model to estimate the trophic position of silver carp (Hypophthalmichthys molitrix) and bighead
carp (Hypophthalmichthys nobilis) in Chinese waters from published literature. The results showed that
the trophic position of silver carp and bighead carp had no significant correlation with total phosphorus
(TP) and total nitrogen (TN) under Bayesian method. Some studies have the limitation of small sample
sizes, low sampling frequency, and ignored the seasonal and spatial variations in baseline, thus failing to
accurately represent the trophic signatures of target organisms, which may have led to deviation in trophic
position estimates. No significant difference between the Bayesian method and the current method indicates
that even more accurate models cannot overcomes the limitations of an irrational sampling design. The re-
sults of curve fitting show that the Bayesian approach performs more constrained with the sample size =6,
and the accuracy is improved. Therefore, in the experimental design, we suggest that the sample size
should be =6, and that seasonal and spatial variations should be considered and avoid single , small collec-
tions.

Keywords stable isotope analysis; trophic position; Bayesian algorithm ; silver carp ; bighead carp
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