Tap chi Khoa hoc va Céng nghé 53 (3) (2015) 287-296
DOI: 10.15625/0866-708X/53/3/4011

NEW DISCOVERING ON INTERNAL CORRELATION OF
NEMATODE COMMUNITIES’ CHARACTERISTICS IN THE CO
CHIEN ESTUARY, BEN TRE PROVINCE

Ngo Xuan Quand' *, Nguyen Ngoc Chat

'Department of Environmental Management and Teclyyolmstitute of Tropical Biology,
VAST, 85 Tran Quoc Toan, Dist.3, Ho Chi Minh cditigtham

’Department of Nematology, Institute of Ecology Bimlogical Resources, VAST,
18 Hoang Quoc Viet, Cau Giay, Hanoi, Vietham

"Email: ngoxuang@gmail.com

ABSTRACT

Insight on internal correlation of nematode comrtiasi characteristics was first
investigated along the Co Chien estuary in ordeurtderstand a link among their densities,
composition, diversity, morphometric and biomasesé&arch results showed high value in the
nematode densities and diversities in this estudigmatodes had medium size, individual
biomass is rather small but total biomass in tharoanities is quite high due to their densities.
The nematode size, shape and biomass have signifiglationship with densities and feeding
type structure in their communities along the CéeGlestuary.

Keywords nematode morphometric, biomass, Co Chien estiany,Tre province.

1. INTRODUCTION

The Co Chien estuary was formed from the Co ChiamerRThis is one big branch of
Mekong River which is the greatest river in the theast Asian. Some relevant publications of
nematode and meiobenthos communities in the Melestigarine system [1,2,3,4]. However,
investigate and analyse relationship among nematodemunities such as morphometry and
biomass distribution patterns in relation to otblearacteristics of nematode communities in the
Co Chien estuary have not yet been published.

Investigating on characteristics of nematode conitimsnsuch as densities, diversity and
the trophic composition with nematode morphomednd biomass can find out their interesting
relationship. This study will focus to discover @nt internal situation of nematode
communities in the Co Chien estuary.

2. MATERIALS AND METHODS

2.1. Sampling location
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Current situation of nematode communities in theGDgen estuary was investigated in the
dry season, March 2009. Sampling stations wereblestted at 4 stations with codes and
coordinates as: ECC1 (9°48'47.10"N, 106°35'55.37H)C2 (9°52'00.5"N, 106°32'53.7"E),
ECC3(9°56'57.81"N, 106°26'16.16"E), ECC4(10° 0'84N} 106°21'21.82"E) (Figure 1).
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Figure 1 Sampling stations for nematode biomass in the QerCéstuary.

2.2. Materials for sampling and experiment

Materials need for sampling, extraction and dec#inta nematode sample8.5 cm diameter
plastic core, 51 beaker with handle, @& and 1mm sieve, wash bottle, tall 500 ml beaker,
square counting dish, petri dishes, handling nestiéeeo microscope, staining block with cover,
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fire proof tube, heating plate, oven at 35 - 40 d€ssicator or airtight pot (weckpot), pipette,
small pots, short very fine glass pipette, slidesiens, rope ruler

Chemical solutions apply for experiment procdssmalin 4 %, ethanol 96 %, pure glycerin,
distilled water, paraffin.

2.3. Sampling methods and analysis
Specimen collection and measurement method

In each station, triplicate of nematode samplesveailected in 10cm deep of sediment
surface by plastic core 3.5 cm diameter. All sam@ee fixed in hot formalin 10 % at field
before transferring to laboratory. 200 nematodeispens were picked out randomly for making
slides. Nematodes were identified by using a higlgmification microscope Leica (Type IlI)
and Olympus BX41 using different documents [5,]6ard the NEMYS database of the Marine
Biology Section, Ghent University, Belgium [8].

Diversity of nematode communities was measuredguie Shannon-Wiener diversity -
H’(log>) [9] which is calculated from the proportional ablances jpof each species (abundance
of the species (INper total abundances §N H'= -Z (p*log (p;)) (in which p = N/N; = relative
abundance of thd'ispecies or genus.

These nematode specimens were measured in terthe t#ngth (excluding filiform tail)
and width at the maximum points by the softwarecheApplication Suite integrated with
Microscope Leica. Individual nematode wet biomass walculated following to Andrassy’s
formula (Andrassy [11]): Biomass (ug WW) = L x°{/ 600 000, with L the nematode length
(um) and W the nematode width (um). The dry bionvaas estimated to be 25 % of the wet
biomass (Wieser [12]) and expressed in ug.

Data analysis

The nematodes were identified into four feedingegaties, based on the structure of the
buccal cavity according to Wieser [10]: Type 1Ales@ive deposit-feeders, genera with very
small-unarmed buccal cavity, presumed to feed Bedtg on small particles such as bacteria;
Type 1B: non-selective deposit-feeders, genera withrmed buccal cavity of moderate size,
which feed less selectively because also largdictes, such as diatoms can be ingested; Type
2A: epistratum (epigrowth) feeders, genera with edimim size buccal cavity, provided with
small teeth that are used to attack food partiole scrape them of solid surface; Type 2B:
predators or omnivores, genera with wide buccaltgawith large teeth or other powerful
structure that are used to destroy relatively ldogel organisms.

All nematode data such as the length (L(um)), tilthw(W(um)), ratio of length and width
(L/W), individual nematode biomass (g), total névda biomass(ug/10 cm?) were analyzed in
relation to other characteristics of nematode roanities such as densities, percentage of
feeding types and trophic index-ITD (total squaeecpntage of feeding types according to Heip
et al. [13]. The significant difference of nematod®iables between stations was detected by
one way ANOVA analysis or non-parametric Kruskal{il§aANOVA by rank test if the
ANOVA assumptions were not satisfied.

In order to investigate the relationship betweemai®de size, shape and biomass with
other nematode characters, the software STATISTICAwas used to calculate the Spearman
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Rank Correlation analysis (r coefficients) and ipldt regressions. In the case of multiple
regressions, Rwas adjusted for the number of independent vasliR adj.). Beside linear
regression, some other models of regression suax@anential or logarithmic models were
applied occasionally in order to explain betterihaation in nematode morphometry.

3. RESULTS AND DISCUSSION
3.1. Nematode communities’ characteristics in the Co Clain estuary

Total of 21115 nematode specimens were identifital 105 nematode genera distributing
along the Co Chien estuary. Those stations in thetimestuary (ECC1, ECC2) showed lower
value to compare to in land stations (ECC3, ECOfle way ANOVA test showed significant
different in densities (p = 0,00001) (see Tablkendl Figure 2a). In contrast, number of genera
expressed significant higher in land comparing twth station (one way ANOVA, p = 0,0003)
(Table 1 and Figure 2b).

Genera Daptonema, Terschellingia, Dichromadora, Halalaimu®arodontophora,
Theristus, Thalassomonhystera, Desmodeeae found dominant distribution in this estuary.

Results of trophic index (ITD), diversity index (Hand percentage of feeding types were
showed in the Table 1.

Table 1 Value of some measured characteristic of nematodenunities (S- genera number, N —
densities, ITD — trophic index, and nematode fegdype (1A, 1B, 2A, 2B)) in the Co Chien estuary.

Samples S N ITD H  %1A %1B %2A %2B

ECC1.1 39 1138 0,304,145 0,13 0,37 0,35 0,14
ECC12 34 827 0,334,255 0,18 047 0,27 0,08
ECC13 34 1025 0,314,124 0,13 0,40 0,35 0,12
ECC21 21 662 0,333,127 0,18 0,25 0,47 0,10
ECC22 22 404 0,273,28 0,34 0,17 0,19 0,30
ECC23 26 272 0,293,212 0,11 0,24 0,39 0,25
ECC3.1 21 3892 0,36350 0,16 0,51 0,27 0,07
ECC3.2 23 3181 0,30352 0,41 0,30 0,19 0,10
ECC3.3 21 3009 0,393,06 0,08 048 0,38 0,06
ECC4.1 23 1873 0,313,60 0,29 042 0,23 0,06
ECC4.2 17 228 0,363,44 0,27 0,51 0,17 0,05
ECC4.3 17 2547 0,323,39 0,35 0,39 0,22 0,04
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Figure 2.Average and standard deviation of nematode deagi) and genera number
(b) along the Co Chien estuary.

3.2. Morphometry and biomass of nematode assemblages

Morphometry and biomass of nematode assemblagékeirCo Chien estuarwere described
specifically in Table 2. The biomass of nematodegetids on the shape of nematode since it
was measured from the length and width. The nereadbdpes at 4 stations along the Co Chien
estuary seem small and short. The lengths ranged 166.1 pum to 3857.1 um and their means
varied from 538.4 to 989.9 um per replicate sanmfie nematode width ranged from 7.1 um to
159 pm, and their mean from 19 pm to 28.6 pm onagee The nematode morphometry (length
plotted versus width) of all measured nematodékerstudy area are shown in Figure 3.

Nematode length and width in the Co Chien estuadyahquite large range. This result was
overlapped with the range of nematode observeddeya8rt et al. [14] although in this study
nematodes were up to 5000 um long.

The ratio of length and width of the Co Chien estuaaried from 3.86 to 183.56.
According to Schratzberger et al. 15], the L/Waat a measure of a nematode’s body shape
with long/thin animals having high ratios, and $tanimals’ low ratios. In addition, Soetaert et
al. [16] and Schratzberger et al. [15] also mermihat three morphologies have developed
over evolutionary time-scales: stout, slender amg)/thin basing on the following criteria: stout
with a L/W ratio < 18, slender with a L/W ratio ®8 - 72 and long/thin with a L/W ratio > 72.
Therefore, nematode communities along the Co Céstumary was represented 66.71 % slender
shape, 26.3 % stout shape and 5.03 % long and sitépe. These results differ from
Schratzberger et al. [15] with 82 % slender shéé, stout animals and 12 % long/thin animals.

Table 2.Morphometry and biomass of nematode communiti¢saérCo Chien estuary

Samples L w L/W ind.bio  Tot.bio

ECC1.1 555,63 26,96 20,61 0,07 90,00
ECC1.2 538,36 21,44 25,11 0,04 40,83
ECC1.3 600,87 25,04 24,00 0,08 91,56
ECC2.1 840,43 20,77 40,46 0,06 48,36
ECC2.2 852,10 18,29 46,60 0,08 36,64
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ECC2.3 989,86 20,39 48,55 0,07 21,12
ECC3.1 641,29 28,59 22,43 0,16 650,04
ECC3.2 681,11 23,20 29,36 0,10 329,20
ECC3.3 583,29 27,93 20,88 0,11 351,29
ECC4.1 699,21 25,10 27,86 0,11 203,07
ECC4.2 548,32 19,03 28,82 0,03 92,69
ECC4.3 662,36 21,35 31,02 0,08 231,58
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Figure 3.The length and width along the Co Chien River.

Results also showed that individual nematode bisrhasl values from 0.041 ug to 0.167
pg on average along the Co Chien estuary. The raingeividual biomass was overlapped with
the ranges for individual dry weight of nematoddsiclv was reported by Soetaert et al. [16]
with values from 0.038 pg to 0.205 ug and by Saetteal. [14] with values from 0.067 ug to
0.18 pg, and from a tropical lagoon reported byfBbja et al. [17] with values from 0.0525 to
0.2625 pg. However, nematode individual biomaghénCo Chien estuary was lower than that
in a temperate estuary reported by Smol [18] (003&% g to 0.46 £ 0.02 ug).

The total biomass of Mekong nematodes showed raligin values from 9.08 pg
dwt/10cm2 to 706.3 pg dwt/10 cm2 in comparison w#bime other studies. Dye and
Furstemberg [19], Van Damme et al. [20] and Titalef21] .

Along the Co Chien estuary, the nematode lengthrand L/W showed both significant
differences between station ECC2 and remainingpatwhen tested by one way ANOVA
analysis followed by a pair wise comparison tesSIiHi (length: g3 = 15.206, p = 0.001, ratio
L/W: Fgs = 18.545, p = 0.000583). The log transformed tdiaimass of nematodes was
significantly different between ECC2 and ECC3, ECE&EC1 and ECC3 (&5 = 18.61,

p = 0.000576). There is no significant differenaween stations for the nematode width and
individual nematode biomass,(p 0.07, p.bio.= 0.118, Kruskal-Wallis ANOVA by rank test).
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3.3. Correlation between nematode morphometric data andother characteristics of
nematode communities

Results showed that along the Co Chien estuary,attefe length was negative
significantly correlated with the percentage ofdieg 1B but again positive correlated with the
feeding type 2B. The ratio between L/W showed aiSgant negative correlation with the ITD
and percentage of feeding type 1B whereas it wagtiyp® correlated with 2B. The width of
nematode was not found significant correlated veitty measured data of nematodes. Both
individual biomass and total biomass had a sigaifficpositive correlation with nematode
densities (Table 3 & 4, Figure 4).

Table 3.The correlation between nematode morphometric wiékanematode community
characteristics along the Co Chien estuary (n = 12)

Nematode ITD N %1A  %1B  %2A  %2B
morphometry
Av.Length r 05712 0.4686 0.0831 -0.8198 0.2828 0.6963

p 0.052 0.124 0.797 0.001 0.373 0.012

LW 0.6051 05551 0.2534 -0.8313 0.0716 0.7392

p 0.037 0.061 0.427 0.001 0.825 0.006

r 0.1581 0.6312 ~0.1382 -0.0013 -0.1060
Individual bio. 0.0645

p 0.624 0.028 0.842 0.668 0.997 0.743
Total r 04921 0.9086 0.0163 0.4731 -0.1877 -0.4574

biomass/10cth 0.104 0.000 0.960 0.120 0.559 0.135

Table 4.The significant regression of percentage of feetipg 1B (%1B), 2B (%2B) with
nematode lengths and total biomass (Total biodjyidual biomass (Individual bio.) and densitie9 (N
of nematode communities along the estuary ECC.

Regression test R? F df P

%1B & L 0.672 20.49 1,10 0.0011
%2B & L 0.55 55 1,19 0.027
Total bio. & N 0.825 47.32 1,10 0.00004
Individual bio. &N 0.63 7.688 1,19 0.011
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Figure 4.The correlation between nematode length and pexgertf feeding type 1B and 2B (a), the
densities with 2B and total biomass (b) along thteay ECC.

The length and L/W ratio’s still correlated positiwith the predators/omnivores but there
was also a negative correlation with the non-selectieposit feeders (1B), instead of the
selective deposit feeders (1A). In this view, wa easume that the predators/omnivores tend to
have slender or longer bodies while non-selectiveetective deposit feeders tend to be shorter.
This may be a special adaptation by developingposite ways to maintain the natural predator
— prey interaction. The predators have longer tsottianove faster and to prey better on smaller
nematodes.

According to Soetaert et al. (2002)[16], the longad more mobile nematodes penetrate
much deeper into the sediment than their plumppaadumably rather immobile relatives. The
vulnerability of individuals to a predator attack often inversely related to the size of the
animals. The authors also mentioned that predatast have a larger mouth cavity to swallow a
fat nematode compared to a thin nematode and trergrey nematodes with thicker bodies
will survive better because when predators atthelhiead, tail or from the side, thick nematodes
may not break as easily as very thin ones.

However, our results were contrasting with thedgtof Tita et al (1999)[21] on three
intertidal assemblages of St Lawrence Estuary, @ueBanada. The authors found nematode
morphotypes (body width/body length ratio = w/lioatassociated with feeding groups. Small
WIL ratios mean high L/W ratio was typical for noeores, while greater W/L ratios were
typical for epigrowth feeders and predators.

The nematode individual and total biomass did rathany correlation with feeding types
but they both had a positive relationship with ftadansities. This kind of relationships is
enforcing each other since nematodes become biggsn densities increase.

4. CONCLUSION

In conclusion, nematode communities in the Co Cleistuary was discovered with high
densities, high diversity. Their morphometry andniss were characterized with medium sizes
in both length and width. The individual biomassswawer in general but total biomass was
relatively high. The nematode size, shape and I8entzave significant relationship with
densities and feeding type structure in their comities along the Co Chien estuary.
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TOM TAT

KHAM PHA MOl MOl TUONG QUAN NOI TAI GITUA CAC BPAC PIEM TRONG QUAN

XA TUY EN TRUNG O VUNG CUA SONG @ CHIEN, TINH BEN TRE

Ngé Xuan Qéng', Nguyén Ngoc Chad

'Phong Cong nghva Quin ly Méi treong, Vien Sinh lac nhigt déi, Vién Han 1am KHCNVN,

S 85, Tun Quc Tain, Quin 3, Tp. K Chi Minh

’Phong Tuyn tring hve, Vien Sinh thai va Tai nguyén SinbityVién Han lam KHCNVN,

18 Hoang Quc Viét, Ciu Gidy, Ha Nsi

Kham pha ndi méi twong quan fi tai caa quin xa tuyn tring $ng tir do ving dra séng

Cb Chién. Nghiénu nay nlim hiéu ré s lién kg gitra mit do phan 1, thanh phn, tinhda
dang, hinh thai va sinh K Két qua nghién ¢u cho thy, quin xa tugn triingd day co tinhda
dang cao, rt do phan I lon, kich thréc & trung binh va sinh Idi ca thé thip nhung ©ng sinh
khéi kha cao. Bng phrong phap phan tichrbng quan va bi quy gita kich thréc, hinh dng va
sinh kii cua quin xa tuysn tring \6i cac tinh cht khac trong gén xa da chung nhr: mat do ca
thé, kiéu dinh drdng cho tldy c6 sr chi prbi rat chat chg tir mat do phan b va cac kéu cu tric
dinh drong trong gén xa.

Tir khéa:quan xa tuyn tring, dra sdng @ Chién, tnh Bén Tre.
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