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Abstract

Tieshangang Bay in the Beibu Gulf, Guangxi of China, is a strategic location for pearl farming. Although water pollution has been
reported in this bay but the general health of the pearl oyster, Pinctada fucata martensii, farmed there has never been assessed.
The present study examined the condition of P. fucata martensii farmed in the Tieshangang Bay by analyzing its length-weight
relationship (LWR) and relative condition factor (RCF). A total of 111 specimens were sampled for measuring their shell height
and total weight for determining the LWR and RCF. The coefficient of correlation of the LWR was high (R2? = 0.93), significant at
0.01 level. Negative allometric growth (b = 2.7048) was observed. However, P. fucata martensii achieved the expected growth in
terms of weight, as determined through the RCF (mean 1.13). Negative allometric growth is commonly reported on the wild
Pinctada spp. collected from different regions. Apparently, the water pollution in the Tieshangang Bay did not compromise the
general health of the pearl oyster cultured there. Nevertheless, further study on the farm’s surrounding water quality and
plankton availability is necessary to investigate the interaction between the growth of the oyster and its culture environment.
In conclusion, the P. fucata martensii farmed in the Tieshangang Bay was considered healthy and the bay is still suitable for

pearl oyster farming.
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Introduction

China has been one of the major pearl producers in
the world. The pearl oyster, Pinctada fucata martensii, has
been cultured mainly in the Beibu Gulf, Guangxi of China for
the pearl production (Gu etal., 2009; Wang et al., 2018). The
Beibu Gulf of Guangxi has been known as China’s Maritime
Silk Road in the 21st Century, and it is perceived as the
gateway for the cooperation between China and the
countries forming the Association of Southeast Asian Nations
(ASEAN) (Yu and Lim, 2014). However, due to rapid
industrialization and urbanization, the problem of water
pollution in the Beibu Gulf has been increasing (Jiang et al,,
2017; Chen et al,, 2018). According to Jiang et al. (2017),
water in the Tieshangang Bay, part of the Beibu Gulf, is also
polluted by the discharge of industrial and residential
wastes. Due to the semi-enclosed topography the water
exchange rate in the Tieshangang bay is slow, causing
accumulation of pollutants and worsening the water
pollution in the bay ecosystem (Jiang et al, 2017). At
present, there are several pearl oyster farms operating in
this bay. Although the water pollution in the Tieshangang
Bay has been assessed before but the general health
condition of the pearl oysters farmed there was not
investigated. Such information is necessary to find out if the
bay is still suitable for the pearl oyster farming.

Length-weight relationship (LWR) is a common tool
to assess the general health condition of the cultured aquatic

animals. It can reflect their degree of wellbeing and
adaptability to the environment (Fafuiye and Oluajo, 2005;
Farzana and Saira, 2008; Lim et al., 2013). In fact, this tool is
also applicable to bivalves, including the Pinctada species
(e.g- Hwang et al.,, 2007; El-Sayed et al,, 2011; Kalesaran et
al, 2018). Derived from LWR calculation, the relative
condition factor (RCF) can be computed to compare the
observed to the expected condition of the animal (Fafuiye
and Oluajo, 2005; Lim et al., 2013). The present study was
aimed to examine the LWR and RCF of the pearl oyster P.
fucata martensii cultured in the Tieshangang Bay.

Materials and Methods

Collection of samples

A total of 111 P. fucata martensii juveniles cultured at the
Tieshangang Bay were randomly sampled on 3 March 2019
for the observations. These specimens were originally
cultured in the mesh bags tied to the long-line system, owned
by the Beihai Yuan Long Pearl Co. Ltd. They were removed
from sea and transferred to the land facility for
measurements. Figure 1 shows the location of the sampling
station.
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Figure 1. Location of the sampling site.

Biometric measurement of specimens

Prior to the measurements, the fouling animals on the shells
of the oysters were removed manually by a sharp knife.
Subsequently, each oyster was rinsed with tap water to wash
out the mud and dirt, tap-dried using a towel, and measured
close to 2 decimal points for its total weight (TW), shell
height (SH), shell length (SL), shell width (SW), and hinge
length (HL), following Hwang et al. (2007) (Figure 2). The
oyster’s TW was measured using a digital balance (I-2000,
Shenzhen Laihui Electronics, China; standard error + 0.01 g);
while the SH, SL, and SW, and HL were measured by a carbon
fiber composites digital caliper (standard error + 0.1 mm). All
the data were recorded in the computer software Microsoft
Excel spreadsheet for further analysis. After the
measurements, all oysters were returned to the culture
facility. No mortality occurred from this examination.

(A)

SH

Figure 2. Biometric measurements of the pearl oyster, P.
fucata martensii. (A) Plan view, (B) Side view of the pearl
oyster. SL: Shell Length; HL: Hinge Length; SH: Shell Height;
SW: Shell Width.

Length-weight relationship (LWR) and relative condition
factor (RCF) calculations

LWR of the oysters was calculated with the formulaW =a L2,
where W = TW and L = SH. Subsequently, linear regression
graph was plotted based on the logarithmically-transformed
formula In W =1In a + b In L, and the values of the constant a
and slope b were estimated (Hwang et al.,, 2007; El-Sayed et
al,, 2011). The oyster attains isometric growth when b = 3;
negative allometric growth when b < 3 or positive allometric
growth when b > 3 (Elamin and Elamin, 2014).

RCF was calculated using the formula Kn = 100*W/W’,
where W = is the observed weight, while W’ is the expected
weight of an individual animal.

All the calculations and analyses were made using the
Regression Data Analysis Tool in the Microsoft Excel
Spreadsheet computer software. One-sample t-test was used
to analyze the Coefficient of Correlation (R2).

Results
General biometric measurement

Table 1 shows the values of weight and length of P. fucata
martensii examined in the present study. TW range of the P.
fucata martensii was 1.74 - 22.97g; SH was 23.00 - 57.60
mm; SL was 22.70 - 53.10 mm; SW was 7 - 29.90 mm; while
HL was 21.40 - 53.50 mm, respectively.

Table 1. Measurements of the P. fucata martensii sampled

in this present study.
Biometric Range Mean £5.D.
parameters
Total weight (TW) 1.74-2297¢ 11.62+462¢g
Shell height (SH) 23.00-57.60 4201679
mm mm
Shell length (SL) 22.70-5310  39.64%6.52
mm mm
Shell width (W)~ 7.00-29.90mm ~ *00* 311
Hinge length (HL) 21.40-53.50 39.25+6.25
mm mm

LWR and RCF calculations

The linear regression graph representing the TW - SH
relationship of the P. fucata martensii is shown in Figure 3,
and the estimated parameters of this relationship are listed in
Table 2. This relationship was highly significant ( R2 = 0.93,
P<0.01). The b value was 2.7048 (< 3), indicating that the P.
fucata martensii attained negative allometric growth.
Evidently, the specimens were growing faster in their shell
height, instead of total weight.
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Figure 3. Linear regression of the TW - SH relationship of the
sampled P. fucata martensii,

Table 2. Estimated parameters in the TW - SH relationship
of P. fucata martensii through regression analysis.

n 111
Total Min 1.74
Weight (g) Max 22.9
Shell Min 23.00
Height
(mm) Max 57.60
Ina -7.7201
b 2.7048
S.E.of b 0.0990
999% of C. 1. 2.4452 - 2.9643
99% of C. I. 0.87

The Kn (mean * S.D.) of the P. fucata martensii was
determined at 1.13 + 0.2 (> 1). This suggested that the pearl
oyster achieved the expected growth in terms of weight.

Discussion

In the present study, the general health of P. fucata martensii
sampled from the Tieshangang Bay can be considered as
good based on the examined parameters. Although the
oysters were growing faster in the shell height than the total
weight (negative allometric growth), they achieved the
expected growth (in weight) as indicated by the RCF. In fact,
negative allometric growth has been commonly reported on
the wild Pinctada spp. collected from different regions.
Hwang et al. (2007) have reported the negative allometric
growth of P. fucata, P. margaritifera, and P. sugillata collected

from Taiwan. Moussa (2013) documented similar results on
the P. radiata collected from 3 stations along the Egyptian
Mediterranean coast of Alexandria. Elamin and Elamin
(2014) also published data showing negative allometric
growth of P. margaritifera var erythraensis collected from the
Dongonab Bay, Red Sea. Recently, the negative allometric
growth of P. margaritifera population in the North Sulawesi
waters of Indonesia has been reported by Kalesaran et al.
(2018). Water quality and natural food availability at the
culture site are the key factors for the successful pearl oyster
farming (Pouvreau et al,, 2000; Tomaru et al,, 2001, 2012;
Yulianto et al.,, 2016). Apparently, the level of water pollution
in the Tieshangang Bay did not cause a significant
deterioration of the habitat and natural food items of P. fucata
martensii at the cultured site to the extent of compromising
the normal growth. Scope of the present study did not include
collection of data on the surrounding water quality and
natural food abundance of the culture site. Further studies
are, therefore, required on the water quality and food supply
in areas surrounding the culture site for a more
comprehensive understanding of the effects of environmental
variables on the pearl oyster production.

Conclusions

Pinctada fucata martensii farmed in the Tieshangang Bay
was considered healthy, based on the LWR and RCF data.
However, more follow-up studies on the surrounding water
quality, and abundance and composition of plankton are
required for a thorough assessment of the effect of
environmental conditions on growth and condition of the
pearl oyster.
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