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Tom tat

Qudn x4 tuyén trung (QXTT) duwoc thu madu trong 2 mia: mua mua ndam 2019 va
mia khé nam 2020. Két qua phan tich chi sé chong chiu/nhay cam c-p (colonizer-
persister) cho thay quan x& tuyén triing séng Ba Lai cha yéu cé c-p bang 2, ddy la nhém
tuyén tring quan lap, séng ¢ diéu kién méi trieong bi X0 trén. Trong va ngodi ddp ¢
hai miia déu xudt hién cac giong tuyén tring co c-p thap cho thdy nén dday séng Ba Lai
c6 dau hiéu bj x40 trén ¢ ca hai mia mwa khé. Chi sé sinh trueng MI (Matuarity index)
cua tuyén tring trong hai mia ¢ cac Vi tri chdn ddp (G3, G4) déu thap, nén day cé chat
lirong kém. Bén canh do, diém G16 trong dap c6 MI vao mua khd thdp trong khi M1 vao
mua muwa cao, ¢0 thé thwong nguon bi xam nhdp man va 6 nhiém. Can cé nhitng bién
phap kip thoi dé giam man, 6n dinh nguon nuwdc ngot, ciing nhw han ché tic dong cua
ddp dén hé sinh thai nén day.

Tar khéa: chi thi sinh hoc, chi sé c-p, chi s6 MI (Matuarity index), déng vt ddy khong
xuwong séng, tac dong cia dap

Abstract

ASSESSMENT ECOLOGICAL HEALTH OF THE BA LAI RIVER BY THE
MATURITY INDEX OF THE FREE-LIVING NEMATODE COMMUNITIES

Nematode communities were sampled in 2 seasons: the rainy season in 2019 and
the dry season 2020. The analysis results of the colonizer- persister index (c-p) showed
that the Ba Lai river nematode community was mainly equal to 2, this is the group of
nematode, living in disturbed environmental conditions. In and outside the dam in the
two seasons, low c-p nematode appeared, showing signs of pollution in the bottom of
the Ba Lai river, not improved from the rainy season to the dry season. The Maturity
index (MI) in the two seasons at the dam base sites (G3, G4) were all low, giving poor
quality basal loss. Besides, the point G16 in the dam has low MI in the dry season while
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MI in the high rainy season, proving that upstream is saline intrusion. Timely measures
should be taken to minimize pollution and saline intrusion in the Ba Lai River, as well
as to limit the impact of dams on the bottom ecosystem.

1. Pit van dé

Tuyén trung thudc nganh giun tron, co6 do da dang sinh hoc cao, mat do I6n, dé
dang thu mau. Hon nita, tuyén trung lai nhay cam va phan ang nhanh véi su thay doi
moi truong nén thuong dugc sir dung trong giam sat chit lwong méi trudng
(Semprucci va cs., 2013). Hai phuong phap thudong duoc tng dung khi ding quan x4
tuyén tring danh gia stc khoe sinh thai nén day: Phuong phap thong qua dinh loai la
dua vao dic tinh chi thi cua tirng giong tuyén tring cu thé, vi du chi sé sinh truong
MI (Matuarity index); Phuong phap khong qua dinh loai la chi dya vao hinh thai va
sinh khéi, vi du phuong phap duong cong phong phi/sinh khéi ABC (Abundance
Biomass Comparison Curves) va phé sinh khéi (NBSS) (Warwick va cs., 1986).
Trong d6, chi sé sinh truang MI thé hién tinh uu viét hon khi so véi cac chi sb da
dang Shannon — Wiener (H’) va chi sé can bang Pielou (J°) (Semprucci va cs.,
2010). Chi s sinh truéng MI da duoc st dung trong danh gia sic khoe sinh thai nén
day ¢ nhiéu thuy vyc trén thé giéi mang lai nhiéu wu diém, hiéu qua cao (Bongers va
cs., 1991; Bongers va cs., 1999; Mirto va cs., 2002; Gyedu va cs., 2006). Tai Viét
Nam, mot s6 nghién ciu ap dung chi s c-p két hop MI nhu: séng Sai Gon (Nguyen
va cs., 2015), sdng Cau (Nguyen, 2005), rirng ngap man Can Gid (Ngo, 2013), va hé
théng ctra séng Mekong (Ngo va cs., 2013; Quang va cs., 2016). S6ng Ba Lai la song
Ién & Bén Tre, chirc niang cung cap nudc ngot cho nudi trong va su dung cho sinh
hoat. Tuy nhién, trén sdng Ba Lai con rat it nghién cau vé chi thi QXTT ndi chung
va &p dung chi sé6 MI ndi riéng; Chi s6 c-p két hop MI nham danh gia chat lugng
moi trudng nudc theo doc chiéu dai song Ba Lai, dam bao cho cac ho dan thyc hién
viéc lay nudc ngot trong dap dé trong trot, con nhitng ho dan ngoai dap lam muéi,
nudi tdm... Nghién ctu nay sir dung tuyén tring thu tai 16 diém doc séng Ba Lai,
phan tich cac chi sb nhay cam c-p, chi sb sinh truong MI bude dau danh gia hién
trang méi truong, dé tir day thuc hién cac buéc nghién ctu tiép gidp ich cho cong
tac quan Iy ngudn nudc va mdi trudng trén song Ba Lai.

2. Phuwong phap nghién ciru

2.1. Khu vurc, thei gian nghién ciru

Quan x4 tuyén trung séng tu do dugc thu thap trong thang 10 (twong (ng voi mua
mua) va thang 3 (tuong tng véi mua kho) theo trinh ty tir ngoai cira séng dén thugng
nguon tai 16 vi tri (ky hiéu tir G1 d&én G16). O mdi diém, thu lap lai 3 mau tuyén tring ¢
ven bo. Ban do va toa do khao sat trén song Ba Lai dugc thé hién trén hinh 1.
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Hinh 1. Bdn do vi tri thu mdu trén séng Ba Lai

2.2. Phwong phdp thu va bdo qudn mau tuyén tring tgi hién truong

Dung éng core cam sau xudng nén day khoang 15cm va thu toan b mau tram tich
I6p mat & d6 sau 10cm. O mdi diém, miu tuyén trung dugc thu l3p lai 3 mau theo
nguyén tac théng ké. Sau d6 mau tram tich duoc ¢b dinh bang dung dich formaldehyde
7%, néng & nhiét d6 60°C va chuyén vé phong thi nghiém cua Phong Cong nghé va
Quan 1y mai trudng, Vién Sinh hoc Nhiét dgi dé tién hanh xu ly va phan tich.

2.3. Phuwong phap xw ly va dinh danh tgi phong thi nghiém

Gan loc lay phan tram tich tir 38um-1mm bang rdy. Sau d6 tach 1dy mau tuyén
tring bang phuong phép st dung dung dich Ludox — TM50 (ti trong 1,18) (Vincx, 1996).

Nhuém mau véi dung dich Rose Bengal 1% roi ding kinh IGp soi ndi SZ-COUS
PM 01 dé xac dinh mat do. Gap ngau nhién 100 c4 thé tuyén tring (miu nao dudi 100
thi gip toan bo) xir Iy Ién tiéu ban theo phuong phap ctia De Grisse (1969).

Pinh danh dén cip do gidng (genus) theo cac khoa phan loai cua Platt va cs
(1983), Warwick va cs (part 11, 1988), Warwick va cong su (part 111, 1988), dinh danh
cac giong tuyén trung nudc ngot (Zullini, 2005), Nguyén Vii Thanh (2007). Ngoai ra,
tham khao thém co sé dit liéu tuyén triing truc tuyén NEMYS (Bezerra va cs., 2019).

2.4. Phwong phdp phan tich sé ligu

Panh gia stc khoe sinh thai nén day séng Ba Lai thdng qua tng dung chi s6 M.
Chi s6 MI dua vao mirc @6 bén virng sinh thai (hay noi cach khéac dya vao ty 18 tan suat
Xuat hién caa nhém c-p) cuaa tuyén triing co gia tri tir 1 dén 5 twong Gng véi mic do tir
kém bén viing (colonizers) dén mic @ on dinh (persisters) cua moi truong sinh théi
duogc xac dinh theo Bongers va cs. (1991). Tinh toan chi sé MI va phan loai stc khoe
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sinh thai nén day séng Ba Lai dwa vao thang phan loai caa Moreno va cs. (2011). Cong
thire tinh chi s6 MI nhu sau:

MI=>" v(i)xfi)
Trong d6: MI: Hé s6 sinh truong cua hé sinh théi
v( i): Chi s6 c-p cua taxon
f(i): Tan s6 xuét hién cua taxon

Téc gia Moreno va cs., (2011) dé xuat thang quy d6i gia tri MI thanh stc khoe
sinh théi nén day (Bang 1)

Bdng 1. Sitc khée sinh thai theo chi s6 MI cuia qudn xa tuyén tring

Gia tri Ml Sic khée sinh thai
>28 Rat tot
2,8>MI>2,6 Tt
2,6>MI>24 Trung binh
2,4>MI>272 Thap
<22 Kém

Kiém tra su khac biét théng k& MI gitta cac vi tri, vi tri * mua bang phan tich
ANOVA 2 yéu t6 cia phan mém STATICTICA 7.0. Phan tich Levene’s dung dé kiém
tra phan phéi chuan (normal distributions) va tinh dong nhat trong phuong sai
(homogeneity of variances) (p > 0.05). S liéu dugc chuyén vé dang Log (X+1) trude
khi phan tich. Trong diéu kién phan tich ANOVA khong théa man, phan tich phi tham
s6 duoc dung thay thé.

3. Két qua va thao luan

3.1. Phan tich chi sé c-p ciza qudn xa tuyén trang trén séng Ba Lai

Gia tri c-p ciia quan xa tuyén tring sdng Ba Lai chu yéu tap trung & c-p 2, 3 (hinh
2), cho thdy quan x& tuyén tring ¢ sdng Ba Lai gdbm nhom quan lap va dinh cu. Bic biét,
quan x& tuyén triing trong dap va ngoai dap vao ca mua mua IAn mua kho déu xuat hién
céc gidng c6 c-p thap (chi thi cho méi truong bi x&o tron). Cu thé, bén ngoai dap Ba Lai
xuét hién cac gidng nhu: Paracomesoma (c-p= 2), Pseudolella (c-p= 2), Sabatieria (c-p=
2); Anoplostoma (c-p= 2), Hopperia (c-p= 2), Paracomesoma (c-p= 2). Bén trong dap
Xuit hién céc giong nhu: Monhystera (c-p= 2), Daptonema (c-p= 2), Theristus (c-p= 2),
Terschellingia (c-p= 2), Parodontophora (c-p= 2). Diéu nay cho thiy, nén ddy cua song
Ba Lai khu vuc phia ngoai 14n bén trong dap déu bi x4o tron, chat luong méi truong tai
mdt sb vi tri bén ngoai va bén trong dap kém vao mua mua 1an mua kho.

Vao mua mua 2019, nhém tuyén triing c6 c-p 2 (dai dién cho méi truong xao
tron) chiém wu thé cao (tir 54,96%-88,65% trong dap, 41,95%-63,19% ngoai dap), dong
thoi chiém wu thé cao nhat trong ca quan xa. Nhom c-p 1 (dai dién cho méi trudng x40
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tron manh) c6 xuét hién (0,56%-1,67% trong dap va 0,00%-0,03% ngoai dap). Nhom c-
p 3 (dai dién cho méi truong it xao tron) chiém wu thé cao & ngoai dap (3,68%-14,58%
trong dap, 16,55%-37,40% ngoai dap) (Hinh 2). Chiing t6 méi trudng nén day trong va
ngoai dap déu kém 6n dinh, tuy nhién méi truong trong dap kém 6n dinh hon ngoai dép,
dic biét kém 6n dinh nhat ¢ vi tri chan dap (G3, G4).

Vao mua khd 2020, nhém tuyén triing c6 c-p 2 tiép tuc chiém wu thé cao nhit trong
quan xa (chiém 92,76% trong dap, 81,26% ngoai dap). Tuy nhién, trong mua khd chlng
khong uu thé cao bang muia mua (85,56% trong dép, 95,04% ngoai dap mua mua). Nhom
c-p 1 xuat hién (0,05-0,59% trong dap, khdng ghi nhan ngoai dap). Hon nira, nhém c-p 3
chiém wu thé cao & ngoai dap (16,55-34,42%) (Hinh 2). Ching t6 méi truong nén day
trong dap kém on dinh hon ngoai dap, kém 6n dinh nhat & vi tri chan dap (G4). Ngoai ra,
trong 3 vi tri ngoai dap thi G3 tiép tuc ghi nhan nén day kém 6n dinh nhat,
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Hinh 2. Ti 1é phan trdm c-p tai c&c vi tri khdo sdt trong miia muea (A) va mia khé (B)
3.2. Siic khée sinh thai nén ddy séng Ba Lai

Gia tri MI dao dong tir 2,07+0,07 (G4) dén 3,06+0,08 (G10) vao mua mua, tir
2,09+0,05 (G7) dén 3,00+1,00 (G12) vao mua khd (hinh 3, bang 2). Gia tri MI cho thiy
muia mua song Ba Lai ¢ sic khoe sinh thai nén day tot hon mula kho va ngoai dap tot hon
trong dap. Ngoai ra, vi tri ngoai — trong chan dap Ba Lai (G3, G4, G5) ¢6 nén day kém 6n
dinh va x4o tron nhat. Tai cac vi tri G10, 11, 12, 15 ¢6 MI cao trong ca hai mua, cho thiy
dién thé sinh thai & day da kha on dinh cac yéu t6 tac dong tir méi truong dén quan xa chi
thi 1a khong dang ké. Tai céc vi tri G3, G4, G5, G7 ¢6 chi sé MI thap trong ca hai moa
cho thay dién thé sinh thai kém 6n dinh, quan xa tuyén trang dang bi tac dong manh boi
cac yéu té bat loi ciia moi trudng, chat lwong nén day kém, c6 du hiéu 6 nhiém. Hon thé
nita, tai vi tri G16 vao mua mua, c6 MI cao, tuy nhién qua mua kho thi MI thap, sirc khoe
sinh thai nén day kém. Nguyén nhan c6 thé do hién twong xdm nhap min vao mua kho
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khi nudc tir sdng Cira Tiéu chay qua kénh An Héa xam nhép vao thuong ngudn.
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Hinh 3. Gia tri MI trung binh va dé léch chudan tgi c&c vj tri trén sdng Ba Lai
vao mua mwa nam 2019 va mua kho nam 2020

Bdang 2. Hién trang sizc khoe sinh thai nén ddy tai cac vi tri khao sat trén song Ba Lai

L Muia mua nidm 2019 Mua khé nam 2020
Vi Ml Hién trang MI | Hién trang

Gl 2,39 Thap 2,47 Trung binh
Ngoai dap G2 2,47 Trung binh 2,44 Trung binh

G3 2,05 Kém 2,20 Thap

G4 2,07 Kém 2,30 Thap

G5 2,19 Kém 2,40 Trung binh

G6 2,85 Rat tét 2,22 Thap

G7 2,34 Thap 2,09 Kém

G8 2,86 Rat tét 2,38 Thap

G9 2,60 Trung binh 2,23 Thap
Trong dap G10 3,06 Rat tét 2,98 Rat tot

G11 2,45 Trung binh 2,66 Tét

G12 3,14 Rat tot 3,00 Rat tot

G13 2,34 Thap 2,40 Thap

G14 2,33 Thap 2,60 Trung binh

G15 2,55 Trung binh 2,79 Tét

G16 2,70 Tét 2,10 Kém

Phan tich ANOVA 2 yéu té (bao gom yéu té “mua”, “vi tri (doc 1ap)”, va twong
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tac “mla * vi tri”’) chi s6 MI cua tuyén tring. Phan tich Levene’s dé kiém tra phan phdi
chuan (normal distributions) va tinh ddng nhét trong phuong sai c¢6 p< 0.05. Phan tich
phi tham sé Kruskal — Wallis dugc dung dé thay thé. Két qua ghi nhan khéc biét c6 y
nghia thong ké & yéu t “vi tri” va “mua” (Bang 3).
Bing 3. Phan tich phi tham so Kruskal — Wallis chi s6 MI
clia quan xd tuyén trimg trén séng Ba Lai

p
p —mua <0,001
p — vi tri (doc 1ap) <0,001

Qua phan tich, c6 thé thay chét lugng méi trudng gitra hai mia khdng gidng nhau.
Cu thé & diém G16 tir mia mua c6 sic khoe sinh thai nén day tét (MI = 2,70) nhung
qua mua khd kém (MI = 2,10). Bén canh d6, MI giita mot s6 vi tri khac biét nhau qua ca
hai mua. Cu thé, c6 su khac biét gitra G3-G10, G4-G10, G3-G12, G3-G15 c¢6 y nghia
thng ké. Biéu ndy chiing to tai vi tri chan dap (G3, G4) c6 nén day kém, khéac biét véi
cac diém gitra song (G10, G12, G15) du qua hai mua.

4. Két luan va d@é nghi

Dua vao chi sb c-p va tinh toan MI cho thay séng Ba Lai dang c6 nhitng diu hiéu
bao dong vé chat lugng nudce. Ca trong va ngoai dap déu co céc gidng cd c-p thap ching
t6 trong va ngoai dap nén day déu bi xao tron. O cac vi tri chan dap (G3, G4) cd Ml
thap (M1 <2,2) vao hai mia, ching to nén day bi x&o tron manh, chét luong nuéc khdng
duoc cai thién tir mia mua sang mua kho. Bén canh d6, mot sb vi tri khac nhu G5, G7,
G16 ciing c6 MI thap, thuong ngudn G16 cd hién twgng xam nhap man, 6 nhidm vao
mua kho. Can c6 nhiing bién phap dé cai thién chat luong nudc ¢ séng Ba Lai, gop phan
bao vé mdi trudng, on dinh cudc séng ngudi dan.

Loi Cdm on
Nghién citu duwoc tai tro béi Quy phét trién khoa hoc va cdng nghé quac gia
(Nafosted) trong dé tai ma sé6 106.06-2019.51; nhom tac gia tran trong cam on
nhitng dong gdp va chinh sira cua ban bién tdp va quy phan bién.
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PHU LUC

Bang A. Gia tri c-p cia mot s6 gidng uvu thé trong quan xa trong ca 2 dot khao séat

Giong c-p Giong c-p Giong c-p
Anoplostoma 2 Haliplectus 3 Rhabdolaimus 3
Cyartonema 3 Hopperia 2 Sabatieria 2
Daptonema 2 Monhystera 2 Spilophorella 3
Desmodorella 3 Neotobrilus 3 Sphaerolaimus 3
Dichromadora 3 Onyx 3 Sphaerotheristus 3
Dorylaimidae 4 Paracomesoma 2 Terschellingia 2
Eumonhystera 2 Parodontophora 2 Theristus 2
Halalaimus 4 Pseudolella 2 Trissonchulus 4

Phu lyc 1. Céc giéng dong vai tro quan trong trong quan xi va su khac nhau giita
trong - ngoal dép dugc xac dinh bang phén tich SIMPER 0 mua mua nam 2019 Mau xanh

duong 13 gidng uu thé & trong va ngoai dép, xanh 14~ ngoai dép va tim~

- trong déap

Dong gop (%)

Khéc nhau (%)

Tich lity (%)

Gibng ngai Trgng Trong \{é ngoai Ngf)éi TrcAJng Trong \{é ngoai
dap dap dép dép dép dép

Cyartonema™ 1.03 93.53

Daptonema’ 9 5.23 5.01 82.46 86.72 25.63
Desmodorella™ 1.34 96.02

Dichromadora™ 2.12 4.34 87.93 39.53
Dorylaimidae™ 17.47 1.27 69.16 88.9
Eumonhystera” 1.55 1.08 92.5 89.98
Halalaimus™ 1.61 33 94.68 58.01
Monhystera™ 22.8 2.91 51.69 63.91
Paracomesoma’ 25.62 418 25.62 43.71
Parodontophora” 15.54 2.03 5.19 64.22 90.95 10.39
Pseudolella™ 1.7 3.35 91.43 54.71
Rhabdolaimus™~ 2.2 88.92

Sabatieria” 1.64 3.74 93.07 51.36
Spilophorella™ 3.35 4.68 85.81 35.18
Terschellingia” 23.06 12.33 5.08 48.68 81.49 20.63
Theristus” 9.24 28.89 4.87 73.46 28.89 30.51
Trissonchulus™ 1.79 2.34 89.72 74.25

Phu luc 2. Cac gidng dong vai tro quan trong trong quan x4 va su khac nhau giira
trong- 1’1%03.1 dép dugc xac dinh bang phén tich SIMPER ¢ mua kho ndm 2020. Mau xanh

duong 14 giéng vu thé & trong va ngoai dap, xanh 12~ ngoai dap va tim
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DPong gop (%) Khac nhau (%) Tich lity (%)
Giéng Ngf)ai Trgng Trong \{é ngoai Nngéi Trgng Trong \{a ngoai
dap dap dép dép dép dép
Anoplostoma™ 1.95 93.64
Daptonema 13.57 5.01 53.92 25.63
Dichromadora” 3.92 4.15 4.34 68.75 88.54 39.53
Halalaimus™ 3.04 3.3 79.26 58.01
Haliplectus”™ 2.99 3.91 82.25 47.62
Hopperia™ 5.36 5.16 64.83 15.55
Monhystera™ 4.7 291 84.39 63.91
Neotobrilus™ 3.95 1.42 92.49 86.3
Onyx™ 2.18 2.99 89.64 61
Paracomesoma’ 3.55 418 76.21 43.71
Parodontophora” 10.76 2.64 5.19 44.6 95.13 10.39
Pseudolella™ 2.44 3.35 87.46 54.71
Sabatieria” 3.91 3.74 72.67 51.36
Spilophorella™ 6.52 4.68 59.47 35.18
Sphaerolaimus™ 2.05 2.63 91.69 71.91
Sphaerotheristus™ 11.59 65.51
Terschellingia® 8.35 7.2 5.08 52.95 72.71 20.63
Theristus” 2.77 6.98 4.87 85.02 79.69 30.51
Trissonchulus™ 1.39 2.34 95.04 74.25

Phu luc 3. Analysis of Variance for MI - Type I11 Sums of Squares

Source Sum of Squares Df Mean Square | F-Ratio P-Value
MAIN EFFECTS
A:mua 0.00144143 1 0.00144143 1.30 0.2577
B:vi tri 0.0874032 15 0.00582688 5.27 0.0000
INTERACTIONS
AB 0.032475 15 0.002165 1.96 0.0330
RESIDUAL 0.0707306 64 0.00110517
TOTAL (CORRECTED) 0.19205 95

Phu luc 4. Analysis of Variance for MI - Type 111 Sums of Squares

Source Sum of Squares Df Mean Square F-Ratio P-Value
MAIN EFFECTS
A:mua 0.00000776188 1 0.00000776188 0.00 0.9502
B:vi tri 0.00697818 1 0.00697818 3.53 0.0634
INTERACTIONS
AB 0.00184575 1 0.00184575 0.93 0.3363
RESIDUAL 0.181785 92 0.00197592
TOTAL 0.19205 95
(CORRECTED)
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