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Abstract: This study provides an understanding of the feeding habit and intensity of the
mudskipper Periophthalmodon septemradiatus, which was a potential aquarium pet, by analyzing
its relative gut length (RGL) and gastro-somatic (GaSl) indexes. Fish specimens were caught with
fishing rods in an area from the Hau River’s estuary in Soc Trang province to its upstream in An
Giang province during a period of one year from August 2017 to July 2018. The analysis of 1,504
fish samples shows that RGL did not change by fish size, resulting in no change in the feeding
habit of P. septemradiatus in relation to its size. By contrast, the feeding habit of this mudskipper
varied by site, month and season of sample collection; accordingly, the RGL was also significantly
different by site, month and season of sample collection; both the male and female fish fell into the
carnivorous as the RGL was <1. Similarly, the feeding intensity of this species did not change by
fish size, as the GaSI was not significantly different among the four fish size groups. Meanwhile,
the mudskipper displayed spatial, temporal and seasonal variations in the feeding intensity since
the GaSl significantly changed by site, month and season. The changes in the feeding habit and
intensity of P. Septemradiatus were not regulated by the interaction between fish size and site, fish
size and season, and site and season. These results provide new knowledge on the feeding habit
and intensity of this fish species, which also helps understand the fish’s adaption and conservation
in the study area.
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1. Introduction The mudskipper P. septemradiatus
(Hamilton, 1822) is one of three species of the
genus Periophthalmodon[1, 2, 3]. This gobiid
species is an amphibious fish (Clayton 1993)
widely distributed mudflats and the mangrove
swamps in the Asian regions[1]. In India, the
mudskipper creates I-, J- and Y-shapes and feed
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by grazing activity on the muddy flat in the
Navinal coast [4]. The species P.
septemradiatuslives from the estuary to the
upstream and is a potential aquarium pet in the
Mekong Delta. However, the fish population
size has been declining because of
deforestation, urbanization, and environmental
pollution. There is no data on its feeding habit
and intensity, and the variation of feeding habit
and intensity with fish size, distribution area,
season and month. These two characteristics are
the basis for understanding the environmental
condition influences on fish activity and fish
interaction in the fish community.The relative
gut length (RGL) index is helpful for feeding

habit determination [5], and gastro-somatic
index (GasSl) one is used to examine the feeding
intensity [6]. Therefore, this study aimed to
provide new knowledge on RGL and GaSl, and
the variation of RGL and GaSI| with fish size,
place, season and month of this mudskipper
specice.The results will Dbe helpful for
understanding of the fish feeding habitat and
intensity, being used for fish adaption in muddy
habitat knowing.

2. Materials and methods

2.1. Fish collection and analysis
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Figure 1. The sampling map in the Hau river.
(arrow head: sampling area; 1: Long Duc, Long Phu, Soc Trang; 2: An Lac Tay, Ke Sach, Soc Trang;
3: Phu Thu, Cai Rang, Can Tho; 4: Tan Hung, Thot Not, Can Tho; 5: Binh Duc, Long Xuyen, An Giang)
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Fish was collected monthly by fishing rods
from August 2017 to July 2018 at five sites
including Long Duc, Long Phu, Soc Trang
(LD); An Lac Tay, Ke Sach, Soc Trang
(ALT); Phu Thu, Cai Rang, Can Tho (PT);
Tan Hung, Thot Not, Can Tho (TH); and Binh
Duc, Long Xuyen, An Giang(BD) (Fig. 1).
Each field trip lasted for five days (one day
per sampling site). In each site, an area of 30
m2 (15 m along the river bank and 2 m from
the river bank to the riverbed) was chosen for
fish collection. The dry season with little
precipitation from January to May and the
wet season from June to December with 400
mm precipitation per month are two main
seasons in the study region. The average
annual temperature is~27 °C and the tide of
the study region is semi-diurnal [7]. The
distance from the river bank to the river bed
of the mudflat was nearly 2.5 m at the lowest
tide. After collection, fish was analyzed base
on the external description of Khaironizam &
Norma-Rashid (2003) [8], and then stored in
5% formal in fluid and transported to the
laboratory.

In the laboratory, fish specimen was sexed
using external morphology (males was more
colorful than females) and genital papilla
(genital papilla of males was smaller and whiter
than females). Fish specimens were then
measured the total length (TL) to the nearest
0.1 cm and body weight (W) to the nearest
0.01 g. After removing from fish specimen,
the digestive tract was measured the length
(Lg) to the nearest 0.1 cm and weight (Wg) to
the nearest 0.01 mg in order to calculate the
relative gut length (RGL) and
gastrosomatic(GaSl) index. The RGL was
calculated as Lg/TL (Lg: length of the
gastrointestinal tract; TL: fish total length) and
was used to determine feeding habit, e.g.,
carnivore (RGL<1.0),omnivore (RGL=1.0-
3.0) or herbivore (RGL>3.0) [5]. The GaSI
was estimated as 100*Wg/W (Wg:weight of
gut and W:fish body weight) and was used to
estimate feeding intensity [6].

2.2. Data analysis

The variations of RGL and GaSI with fish
size, place and month were quantified by one-
way ANOVA. The changes RGL and GaSl
between the dry and the wet season were
examined by T-test. The interaction of fish size,
season and place on changes of RGL and GaSl
was tested by General Linear Model. The
significant difference of RGL of male and
female P. septemradiatus at different size,
place, month and season from one was
confirmed by using T-test. The fish size was
divided using the  function  (TLjax-
TLmin)/LOg10N, Where, TLuyais the maximum
fish total length, TL i, is the minimum fish total
length; and n isnumber of fish collection [9].
Accordingly, fish size was categorized into four
groups including group 1 (TL<5.1 cm), group 2
(TL =5.1-9.0 cm), group 3 (TL = 9.1-11.0 cm),
and group 4 (TL>11.0 cm).The SPSS software
v21 was used for data analysis. All tests were
set at P< 0.05.

3. Results and discussion
3.1. The relative gut length and feeding habit

A total of 1,504 fish specimens (930 males
and 574 females) were collected from five sites
during the dry and the wet season and recorded
in Table 1.

Data analysis showed that the relative gut
length index (RGL = 0.60+£0.01 SE) of the
mudskipper P. septemradiatus was significantly
lower than one (t-test, P<0.01). It suggested
that the specice is a carnivorous fish that was
also found in some gobiid specices in the
Mekong Delta, e.g.,, the goby Oxyeleotris
urophthalmus [10], the broadhead sleeper
Eleotris melanosoma [11]. By contrast, some
the other goby living in the Mekong Delta
including the small scale goby Pseudapocryptes
elongatus [12], the large scale goby
Parapocryptes serperaster [13] and the goby
Stigmatogobius ~ pleurostigma  [14]  are
omnivores.
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Table 1. The number of Periophthalmodon septemradiatuswas caught from five sites

Sampling 1 2 3 4 5
time M F M F M F M F M F
Aug-17 41 10 23 37 28 11 11 16 6 7
Sep-17 12 7 28 3 10 4 13 5 8 7
Oct-17 22 4 14 5 14 6 5 3 3 2
Nov-17 13 13 13 9 4 8 4 4 12 12
Dec-17 15 16 10 16 19 10 15 13 16 7
Jan-18 11 11 7 10 14 13 8 2 14 10
Feb-18 13 7 16 6 19 10 12 9 9 5
Mar-18 12 10 25 10 11 3 9 3 20 19
Apr-18 18 12 24 12 12 20 15 7 24 11
May-18 30 2 20 9 30 3 17 11 6 6
Jun-18 28 7 14 17 17 10 20 13 13 6
Jul-18 19 13 18 12 18 23 18 7 10 10
Sum 234 112 212 146 196 121 147 93 141 102

Note: 1: Long Duc, Long Phu, Soc Trang, 2: An Lac Tay, Ke Sach, Soc Trang, 3: Phu Thu, Cai Rang, Can Tho,
4: Tan Hung, Thot Not, Can Tho, 5: Binh Duc, Long Xuyen, An Giang; M: males and F: females

The RGL of the mudskipper P.
septemradiatus shared the same pattern among
four fish size groups (ANOVA, P>0.05, Fig. 2),
suggested that the feeding habit of this species
did not show ontogenetic variation. Meanwhile,
the feeding habit of the large scale goby
Parapocryptes serperaster living in the
Mekong Delta changed with fish size [13]. By
contrast, the feeding habit of P. septemradiatus
displayed a spatial variation, reaching the
highest point in Tan Hung, Thot Not, Can Tho
(0.61£0.01 SE; ANOVA, P<0.05, Fig. 3). The
temporal change of the feeding habit was also
found in this mudskipper species because the
RGL displayed a significantly different during
the 12-months study, reaching the highest point
in April (0.70£0.02 SE) and the lowest point in
December (0.51+£0.01 SE; ANOVA, P<0.05,
Fig. 4).The feeding habit of P. Septemradiatus
changed with season, as RGL in the dry season
(0.63+0.01 SE) was significantly higher than
that in the wet season (0.59+0.01 SE, t-test,
P<0.05). However, both males and females fall
into carnivorous fish since the RGL was
significantly lower than one (t-test, P<0.05 for
all cases). The RGLwas not influenced by the

interaction of the fish size and place, the fish
size and season, and the place and season
(ANOVA, P>0.05 for all cases), showing that
the variation of feeding habit of this fish species
was not influenced by this variable interaction.
3.2. The gastrosomatic index and feeding
intensity

The mudskipper P. septemradiatus
displayed a high level in feeding intensity as
gastro-somatic index (GaSl) was2.40+0.03 SE.
The high feeding intensity was also found in the
large scale goby P. serperaster [13] and the
broadhead sleeper E. melanosoma [11].

The feeding intensity of this species did not
show ontogenetic variation, as the GaSldid not
significantly different among four fish size
groups (ANOVA, P>0.05, Fig. 5). Likely, the
feeding intensity of the large scale goby P.
serperaster living in the Mekong Delta did not
change with fish size [13]. On the other hand,
the feeding intensity of P. septemradiatus
displayed a spatial variation, reaching the
highest point in An Lac Tay, Cai Rang, Can Tho
(2.55+0.06 SE;ANOVA, P<0.05, Fig. 6). It seems
that the feeding intensity of this mudskipper
related with the environmental condition.



D.M. Quang et al. / VNU Journal of Science: Natural Sciences and Technology, Vol. 34, No. 3 (2018) 75-83

0.70 -

0.60 4 —

The relative gut length (RGL)
=
'S
=

327

709

417

51

Group 1

Figure 2. The variation in RGL of P. septemradiatus

Group 2

Group 3

Fish size groups

among four fish size groups.

(group 1: TL<5.1 cm, group 2: TL=5.1-9.0 cm,
group 3: TL=9.1-11.0 cm, group 4: TL>11.0 cm;
number in each column represented for number of

fish in each fish size group; vertical bar was standard

0.80

0.70

0.60 -

0.30

0.20

The relative gut length (RGL)

0.10

190
0.00 +

error of mean)

97

78

92

Group 4

137

100

(2
w
=

The relative gut length (RGL)
o o
2 B
=3 =3

e
—
=)

e
=)
S

b
ab — ab
0.60 ) h-B - 5
346 358 317 240 243
LD ALT PT TH BD

Sampling sites
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e) represented the significantly different in RGL among 12 months]
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Figure 7. The variation in GaSI of P. septemradiatus among 12 months
[number in each column represented number of fish in each month; the vertical bar was standard error of mean;
different letters (a, b, ¢ and d) represented the significantly different in GaSI among 12 months].

The monthly change in feeding intensity
was found in this mudskipper species due to
the significantly different in GaSIl during 12-
month study, reaching the highest point in
March (2.68+0.07 SE) and the lowest point in
September (2.13+0.07 SE; ANOVA, P<0.05,
Fig. 7). Similarly, the change of feeding
intensity with month was also found in the large
scale goby P. serperaster in the Mekong Delta
[13]. The GaSlI of P. septemradiatus in the dry
season (2.52+0.04 SE) was significantly higher
than that in the wet season (2.32+0.03 SE,
t-test, P<0.05), suggested that feeding intensity
of this goby changed with season. It seems that
the difference in precipitation between the dry
and the wet season regulated the feeding
intensity of this mudskipper. This assumption
was also found in the large scale goby
P. serperaster in the Mekong Delta [13], but
not in the braodhead sleeper E. melanosoma
[11] and the goby S. pleurostigma [14]. The
change of feeding habit of this fish species was
not influenced by the interaction of the fish size
and place, the fish size and season, and the
place and season since GaSl did not change

with the interaction of these variables

(ANOVA, P>0.05 for all cases).

4. Conclusion

The feeding habit of P. septemradiatus did
not change with the fish size, but varied with
place, month and season. Both males and
females at different size, place, month and
season fall into carnivorous fish. Likely, the
feeding intensity of this species did not change
with fish size, whereas displayed spatial,
temporal and seasonal variation. The changes of
feeding habit and intensity of P. Septemradiatus
were not regulated by the interaction of the fish
size and place, the fish size and season, and the
place and season. These results were based for
understanding of fish adaption and conservation
in the study region.
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Chi s6 sinh trac rudt va cuong do bat mdi
cua ca thoi 101 Periophthalmodon septemradiatus
(Hamilton, 1822) & S6ng Hau

Pinh Minh Quang', Tran Thanh Lam**, Nguyén Thi Kiéu Tién’

1Bé moén Sinh hoc, Khoa Sw pham, Truong Dai hoc Can Tho, Can Tho, Viét Nam
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Trueong Pai hoc Bac Lzeu S6 178 V6 Thi Séu, Phuong 8, TP Bac Liéu, Tinh Bac Liéu, Vi¢t Nam
“Truwong THPT An Khénh, Can Tho, Viét Nam

Tém tat: Nghién ctru nay d cung cp nhitng hiéu biét vé tinh an va cudng d6 bit mdi cia ca thoi
loi Periophthalmodon septemradiatus, mot loai c4 canh tiém ning, bang viéc phan tich chi sd sinh tric
rudt (RGL) va hé s6 no (GaSI). Mau ca duoc thu bang can cau tir vung cura sdng ¢ tinh Séc Trang dén
thuong nguon ¢ tinh An Giang cua song Héu trong sudt mot nam tir thang 8 nam 2017 dén thang 7
niam 2018. Két qua phan tich 1.504 miu ca cho thdy RGL khong thay doi theo chidu dai ca. Diéu nay
cho thay tinh 4n cua loai nay khong thay doi theo thoi gian phat trién cua ca. Tuy nhién, tinh dn cia
loai ¢ nay thay dbi theo dia diém nghién ciru, thing va mua thu mau vi RGL khac biét c6 nghia vé
mat théng ké giira cac diém, thang va mua thu mau. Cé ca duc va ca cai déu thudc nhom ca an dong
vat vi RGL nho hon mét. Twong tu, cuong do bat moi cua loai ca nay nhu nhau & bén nhém chiéu dai
c4 vi GaSI khong khéc biét c6 nghia thong ké giita cac nhom chiéu dai ca. Trai lai, cudng do bit moi
loai ca nay thay ddi theo diém, thang va mua thu mau do GaSI thay ddi theo nhiing nhan t6 nay. Su
thay d6i cua tinh dn va cuong do bit mdi cua P. septemradiatuskhong phu thudc vao su twong tac cua
céc cip nhan t6 nhu nhom chidu dai va diém thu mau, nhom chiéu dai va mua thu mau, diém thu miu
va mua thu miu. Nhimng két qua ndy dd cung cip kién thirc méi vé tinh an va cuong do bat mdi cua
loai nay & khu vuc nghién ctru. Pay 1a co s& cho nhimg hiéu biét vé& sy thich nghi va sy bao ton loai
nay ¢ khu vuc nghién ctu.

Tir khéa: Cé thoi 10i, chi s sinh tric rudt, hé sb no, Periophthalmodon septemradiatus.



