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TOM TAT

Phé sinh khéi (Biomass spectra) 1a mot dic diém chic nang quan trong cua quan xd sinh vat

nhung con it dugc quan tim nghién ctru. Trong bai bao nay, phd sinh khdi ctia quan xa tuyen trung
cura song Ba Lai duge khao sat tai sau tram gitra dong dugc ky hi¢u theo thir ty BL1 dén BL6 theo
huéng tir cira bién vao. Két qua cho thay, pho sinh khdi quan xa tuyen trung dao dong tir -8 dén 1,

khac nhau gitra cac tram nghi€n ctru va sinh khdi tai cac pho thap nhét tai tram BL4 (thap hon 2 pg).

Tram BL4 c¢6 mat do ca thé thép nhat trong toan bd khu vuc nhién ctru, sau do6 dén tram BL3. Sy x40
tron trong trong ph6 sinh khéi va mat do & cac tram c6 vi tri ngay hai bén céng dap la BL3 va BL4
¢6 thé do sy bién dong trong chat lugng moi trudng nén day cira song lién quan dén tac dong ciia dap
chén. Nghién ctru nay la mdt minh ching cu thé vai tro chi thi sinh hoc cua phé sinh khéi quﬁn xa
tuyén tring song tu do trong quan trac danh gia chét luong moi truong. Nhém tac gia cling dé xuat
{mg dung nghién ctru phd sinh kh01 clia quan xa tuyén tring vao danh gia chat lugng moi truong vi
nhimg vu viét dang chu y nhu tiét kiém thoi gian, khong doi hoi k¥ ning chuyén mén cao vé phan

loai hoc nhung lai cung cap thong tin hi¢u qua va chinh xac.

Tir Khoa: Bén Tre, chi thi sinh hoc, Mé Kong, phé sinh khéi, tram tich, tuyén tring

MO PAU

Nam trong h¢ thong cira song Mé Kong, cira
Ba Lai c6 vai trd quan trong di v6i hé sinh thai
cling nhu kinh t& - xd hoi trong nong nghiép,
danh bat va nudi trong thuy san ciia tinh Bén Tre
va cac vung lan can (Le ef al., 2014). Ngang clra
song, cong dap Ba Lai duoc x4y dung va dua vao
hoat dong tir nam 2002 véi muyc ti€u giam thiéu
sy xam nhap man va trif nudc ngot phuc vu phat
trién néng nghiép va kinh té xa hoi cta tinh
(MRCS, 2019). Ctra s6ng mét mat mang phu sa
tur phia thuong nguon mit khac tiép nhan nguon
tai nguyén tu phia blen tao nén sy giau co vé cac
nhom sinh vat, bao gom cac loai sdng & nudc
man, nude lg va nude ngot sinh sdng (MRCS,

2019), trong d6 cd tuyén trung 12 nhom dong vat
khong xuong song day ¢ trung binh phong phu
va da dang nhat (Nguyen ef al., 2020).

Quén x3 tuyén trung song ty do trong tram
tich ctra song Ba Lai da dugc tiép can nghién ctru
rong rai (Ngo et al., 2016; Nguyen et al., 2020;
Tran et al., 2017, 2018), tuy nhién cac nghién
ctru nay chu yéu tap trung khai thac c4u triic quan
x@ nhu mét dg, thanh phan glong/ho va cac chi
s6 da dang, trong khi nghién ctru vé chirc néng
cia quan xd nhu sinh khdi cung cap thong tin
quan trong vé su sinh truong va phat trién ciia
quan xa c6 lién quan chat ché voi diéu kién moi
truong ma khong doi hoi cao vé ky niang dinh
danh sinh vat (Moens et al., 2013) lai con rat it
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dugc khai thac. Cho dén nay, chi c6 duy nhat mot
nghién ciru vé& hinh thai va sinh khéi ctia quan xa
tuyén tring sng tu do trong trim tich toan bo hé
thong ctra song Mé Kong trong d6 co Ba Lai
(Ngo et al., 2014) va chua c6 nghién cuu nao
phan tich pho sinh khéi ciia quan xa tuyén tring
ctra song Mé Kong noi chung va ctra Ba Lai n6i
riéng.

Phé sinh khdi 1a sy phan chia logarite sinh
khdi thanh céc 16p khac nhau (Vanaverbeke ef al.,
2003). Pho sinh khdi quan xa tuyén tring da duoc
nghién ctru va dugc st dung nhu mot cong cu chi
thi sinh hoc uu viét trong danh gia chat luwong moi
truong sinh thai thuy vuc trong diéu kién tu nhién
cling nhu do tac dong ctia con nguoi (Losi et al.,
2013; Tita et al., 1999; Vanaverbeke et al., 2003;
Vanreusel et al., 1995). Chinh vi viy, muc ti€u cia
nghién ctru nay 1a ap dung phd sinh khdi ciia quan
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Xa tuyén tring dé danh gia sy xdo tron trong moi
truong nén day cua song Ba Lai.

VAT LIEU VA PHUONG PHAP
Thoi gian, dia diém nghién ciru va thu miu

Cira Ba Lai thudc tinh Bén Tre, 13 mot nhanh
ctia hé thong cira song Mé Kong. Cira song niy
dai 59 km, d¢ sau trung binh 3 - 4 m, véi luu lugng
nudce khoang 50 - 60 m*/s vao mua kho va cao gap
nim lan trong mia mua (Le ef al., 2014). Mau
tuyén tring song tw do dugc thu vao mua khd nim
2017 tai 6 tram giira dong (subtidal) cua ctra song
Ba Lai tir cira bién 1én phia thuong nguon gom
BL1, BL2, BL3, BL4, BLS5 va BL6. Trong d6 3
tram BL1, BL2 va BL3 c6 vi tri tr dap Ba Lai vé
phia ctra bién, 3 tram con lai ¢ vi tri tur dap vé
phia thuong ngudn. Ban d6 khu vic nghién ctru
va vi tri léy mau duge minh hoa trong Hinh 1.
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Hinh 1. Céc tram nghién ctru va vi tri thu mau.
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Tai mdi tram khao sat, 3 mau tram tich duoc
thu dé nghién ciru phd sinh khdi quan xa tuyén
tring. Mdi mau tram tich dugc thu bang gau
Ponar, giit nguyén khong bi xdo tron va cho vao
thau nhya. Sau d6 cim dng core nhya trong sudt
(duong kinh trong 3,5 crn) sau Xuong 10 cm tinh
tir bé mit (quy ra 10 cm? dién tich bé mat). Mau
dugc bao quan trong hop nhya c6 dung tich 300
mL, ¢ dinh bang formaline 7% néng (60°C) va
khudy déu cho tan thanh dung dich (Vinex,
1996). Toan bo miu tram tich sau do duogc
chuyén vé phong thi nghiém.

Phan tich miu trong phong thi nghi¢m

Mau trim tich dwoc 1an luot gan loc qua cac
ray c6 kich thudc 16 1 mm va 38 um dé loai bo
cac vat chat 1on va nho hon kich thudc cta tuyén
trung. Sau d6 st dung phuong phép tach ndi
dung dung dich Ludox - TM 50 ¢6 ty trong 1,18
g/cm? @é tach tuyén trang khoi cac vat chit khac,
va tach 1ap lai 3 1an (De Grisse, 1969). Mau tuyén
trung sau khi tach dugc nhuém vai 3 giot dung
dich Rose Bengal 1% dé thuan tién cho viéc phan
tich dinh luong (dém) Mat do tuyén trung cua
tung rnau dugc dém dudi kinh ltp soi no6i. Sau
d6, gap ngau nhién 200 ca thé tuyén trung (gap
toan bo ca thé véi cac mau c6 mat do thap hon
200) tir m&i mau dé 1én tiéu ban cd dinh theo quy
trinh cta De Grisse (1969). Tét cic cic ca thé
tuyén trung trén tiéu ban duoc do chiéu dai va
chiéu rong co thé duéi kinh hién vi quang hoc
Optika B1000 BF c6 trang bi camera voi do
phong dai 1000 1an; phan mém Optika Vision
Pro Plus c6 tich hop tu dong véi kinh hién vi va
camera k¥ thuat s§. Chiéu dai co thé dugc do bat
dau tir ph?ln dau doc theo truc co thé cho dén
diém cubi cua dudi (khong do dudi filiform va
spirinet), trong khi chiéu rong duoc do tai vi tri
ma co thé 16n nhat.

Xir Iy va phan tich s6 li¢u

Céc s0 lidu vé chiéu dai va chiéu rong ciia
quéan xi dugc xir 1y béng chuong trinh Microsft
Excel 2010. Sinh khdi kho ca thé tuyen trung
dugc tinh toan dya vao chidu dai va chiéu rong

theo cong thitc cua Andrassy (1956) va Wieser
(1960) dudi day:

chiéu daix (chiéu r(fmg)2
1600000

Sinh khéi khé (ng) = 25% *

Ph sinh khdi dugc xay dung bang cach tinh
logz ctia sinh khéi kho timg c4 thé (loga biomass)
trong mdi lan 13p, sau d6 tinh tong sinh khdi cta
cac ca thé co cing gia tri log,. Pho sinh khdi dugc
biéu dién trén biéu dd Scatter voi truc x 14 cac
phd sinh khéi (log> biomass spectra), truc y 1a
tong sinh khéi kho cua timg phd. Phé 0 1a tong
sinh khi ctia tat ca cac ca thé co sinh khdi kho
trong khoang tir > 2° ¢én < 2!, trc la > 1 va <2
ug (Vanaverbeke ef al., 2003). Log, dugc su
dung theo phuong phap cua Losi et al. (2013),
Ngo et al.(2017), Vanaverbeke et al. (2003).

St dung phan tich ANOVA 1 nhén tb, phi
tham s6 Kruskal-Wallis, hau kiém cho céc don
bién nhu mat do, kich thude co thé va sinh khéi
clia quan x3 tuyén tring str dung RStudio tich
hop trong phin mém R (phién ban 4.0.2, RStudio
Team, 2020). Phén tich da bién cho phd sinh khéi
duoc thuc hién véi phﬁn mém Primer 6.0 tich
hop PERMANOVA (Clarke, Warwick, 2001).

KET QUA VA THAO LUAN

Mit dd quan xa tuyén trung cira song Ba Lai

Mat d6 quan x4 tuyén tring clra song Ba Lai
dao dong tir 47,67 + 41,88 ca thé/10 cm?® (BL4)
dén 336,33 + 167,72 ¢4 thé/10 cm? (BL2) (Hinh
2). Hai tram BL3 va BL4 déu c6 mat do ca thé
rat thap, dudi 100 ca thé.

Phan tich ANOVA cho théy co su khac biét
thong ké vé mat d¢ giira cac tram (p = 0,04), va
héu kiém dinh tung cap chi ra sy khac nhau co y
nghia gitta tram BL2 v&i tram BL3 (p = 0,044) va
gitta BL2 voi BL4 (p = 0,015). Diém BL3 va
BL4 nam ngay hai bén cong dap Ba Lai, mat do
tuyén tring & ddy thip c6 thé lién quan dén tac
dong cua dap chan.

Kich thuéc co thé va sinh khdi c4 thé tuyén
trung cira song Ba Lai

Tram BL6 gdm cac nhom tuyén tring c¢6 kich
thudc dai nhét so voi cac tram nghién ctru khac
(Hinh 3A), v6i trung binh chiéu dai ca thé
khoang 951,59 + 84,16 um, trong khi BL3 gém

571



cac nhom tuyén tring voi co thé map map voi
chiéu rong trung binh 16n nhét khoang 29,09 +
3,37 um (Hinh 3B). Phan tich phi tham s6 cho
théy co su khac biét vé chiéu dai va chiéu rong
gitra cac tram véi p = 0,07 va p = 0,03 twong ung.

Sinh khéi c4 thé tuyén trung ciing cao nhat
tai BL3 v6i 0,2 + 0,01 pg. Diéu nay cho thy su
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tang truong vé chiéu rong co thé dong gop phan
16n cho sinh khdi ctia ca thé va ca quan xa. Phan
tich ANOVA chi ra su khac biét c6 y nghia thong
ké vé sinh khdi giita cac tram (p = 0,002), Hau
kiém cho thay sy khac biét gitta BL3 véi BL2 (p
= 0,03), BL3 véi BL5 (p = 0,002), BL4 va BLS
(p=0,04).

100 ’_l_‘
o m
BL3 BL4

BL1 BL2 BL5 BL6
DPiém thumau
Hinh 2. Mat d6 quan xa tuyén tring ctra séng Ba Lai.
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Hinh 3. Kich thwédc co thé (A) va sinh khdi ca thé (B) clia quan xa tuyén trung & cac tram nghién ctru tai cira

séng Ba Lai.

Pho sinh khéi quin x3 tuyén tring cira song
Ba Lai

Phé sinh khdi cta quan xi tuyén trung ctra
song Ba Lai dao dong tir -8 dén 1 (Hinh 4). Dya
vao phé sinh khéi tai cac tram, két qua ghi nhan
3 nhém chinh nhu sau: BL1 va BL5 tong sinh
khdi c4 thé tang lén dén pho -3 sau d6 giam dan
& cac phd tiép theo; trong khi BL3 va BL4 c6
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tong sinh khoi ca thé ting xa hon va dat dinh &
phé 0 roi giam xuéng, 2 tram con lai BL2 va BL6
tong sinh khoi tuyen tring tang dén phd -2, sau
d6 giam nhe, roi tang tro lai va dat dinh & phd 0
(Hlnh 4). Tuy nhién cting tir Hinh 4, chung ta c6
thé dé dang nhén thdy rang tai cac pho c6 sinh
khdi cao nhit cia cac tram thi BL4 ¢6 téng sinh
khdi c4 thé thap hon rat nhidu (nho hon 2 pg tai
phé 0) so v6i cac tram con lai.
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Phan tich PERMANOVA vé pho sinh khbi
cho thay c6 sy khéc biét vé phd sinh khéi gitra cac
tram (p = 0,01), trong d6 BL4 khac biét co y nghia
voi BL1 va BL2 véi p = 0,0185 va p = 0,0291
tuong tng. Dang cha y tram BL4 ¢6 kich thudc
co thé va sinh khdi c4 thé kha cao, tuy nhién tong
sinh khdi dya vao phd sinh khdi va mat do ca thé
lai thip nhat. BL4 c6 su khac biét thong ké voi
BL2 vé mat do, khac véi BLS vé sinh khdi ca thé,
khéc v6i BL1 va BL2 vé pho sinh khoi (Bang 1).
Tram BL4 c6 vi tri ngay phia trén cdng dép, la noi
ma cac hat vét chit tir phia thuong nguon va ven
song d6 vé va bi ngan lai boi dap chan (Nguyen et
al., 2020). Do do, sy khac biét vé cac dic diém
ctia quin x3 tuyén tring c6 thé do anh huong cua
su xao tron trong moi truong tram tich.
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Hon nita tram BL3 cling c6 mat do ca thé
rt thap, nhung sinh khéi ca thé va kich thuéc
co thé tuyén tring lai cao nhat. Tram nay khac
bi¢t thong ké voi BL2 vé mat do, khac BL2 va
BL5 vé sinh khéi ca thé (Bang 1). BL3 ¢6 vi tri
ngay phia dudi céng dap Ba Lai, c6 thé moi
trudng nén day ¢ day ciing bi xao tron do giam
su luu thong cua dong chay binh thuong
(VNCOLD, 2015), va anh huéng mdi lan xa
cong dap (Nguyen et al., 2020). Céng dap Ba
Lai ciing dugc cho 1a nguyén nhan giy bién
dong trong cau tric, thanh phan giéng wu thé
va tinh da dang cta quan xi tuyén trung (Ngo
et al., 2016; Nguyen et al., 2020; Tran et al.,
2017).
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Hinh 4. Sinh khéi ctia cac phé sinh khéi quan x tuyén tring & 6 tram nghién c(ru tai clra séng Ba Lai (DW: sinh

khéi kho).
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Nghién ctru nay ciing ghi nhén su tang 1én
ctia sinh khdi ca thé tuyén trung theo sy ting dan
ctia pho sinh khéi, dic biét ¢ cac tram BL3 va
BL4 ting dén phd 0 twong ty nhu Losi et al.
(2013). Tuy nhién, phd cé sinh khdi ca thé cao
nhit lai khac biét giita cac tram. Cu thé, phd 0
ctia tram BL4 c6 sinh khdi c4 thé trung binh cao
nhit chi khoang 2 pg, trong khi pho -3 cua tram
BL1 c6 sinh khdi ca thé cao nhat khoang 6 pg
(Hinh 4). Diéu niy ching to c6 sy khac biét &
rét trong sy phan b ciia cac nhom tuyén tring co
kich thudc ca thé khac nhau (Losi et al., 2013).

KET LUAN

Pho sinh khéi quan x3 tuyén tring song tu do
ctra song Ba Lai c6 su khac bi¢t gilta cac tram
nghién ctru va sinh khéi ctia cac pho thap nhat tai
BLA4. Céc tram ngay canh cong dap BL3 va BL4 c6
pho sinh khéi va mét do thap, nhung sinh khéi ca
thé va kich thudc co thé cao. Nhimg khéc biét quan
sat duoc trong phd sinh khdi clia quan xa tuyén
tring & tram BL3 va BL4 ¢6 thé phan 4nh sy x4o
tron trong chét lugng moi truong nén day cira song
lién quan dén tac dong clia dap chan Ba Lai.

Loi cam on: Nghién curu nay dwoc tai tro boi
Quy Phat trién khoa hoc va céng nghé Quoc gia
(NAFOSTED) trong dé tai md so 106.06-
2019.51.
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ASSESSMENT OF BENTHIC ENVIRONMENTAL DISTURBANCE IN THE BA
LAI ESTUARY USING THE NEMATODE BIOMASS SPECTRA
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SUMMARY

The researchs on the biomass spectra - a functional characteristic of biotic communities is still
limited. In this study, the nematode biomass spectra in the bottom of Ba Lai estuary was investigated
at six subtidal stations from the sea toward the upstream. The result showed that nematode biomass
spectra ranged between -8 and 1 being significantly different between stations, and the lowest biomass
of those spectras was in station BL4 (< 2 pg) which is upwardly closed to the Ba Lai dam. BL4 was
also characterized by the lowest nematode abundance in the studied area. In addition, station BL3
downwardly closed to the dam exhibited low number of individuals. The heterogeneity in the
nematode biomass spectra of BL3 and BL4 might due to the disturbance in the sedimentary
environment of Ba Lai estuary related to the dam impact. This research again supports the important
role of biomass spectra as bioindicator tool for biomonitoring and environmental quality assessment.
Therefore, applying nematode biomass spectra is recommended for environmental assessment due to
their advantages such as timesaving, not taxonomical expertise-requirement.

Keywords: Ben Tre, bioindicator, biomass spectra, Mekong, nematodes, sediment
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