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MO PAU
1. Tinh cip thiét

DPong bang séng Ciru Long (PBSCL) thudc chau thd séng Mé kong, co
vai tro chién lugc trong phat trién kinh té — nong nghiép cua Viét Nam, dong
thoi duge xem 1a mot trong nhitng “vira lia” 16n cua thé gidi, cung cip ngudn
luvong thyuc quan trong, dac biét 1a lua gao, trai cay va thuy san cho thi truong
noi dia va quéc té [1, 2]. Tuy nhién, khu vyc nay dang chiu tac dong manh
mé ctia bién d6i khi hau va suy giam ngudn nudc ngot tir thuong ngudn, din
dén xam nhdp min va han han nghiém trong [3]. Pé tng pho, nhiéu cong
trinh thuy loi, trong d6 c6 cac dap va cdng ngin min, di duoc xay dung
nham diéu tiét ngudn nudc va bao vé san xuat ndng nghiép. Nam 2002, dap
Ba Lai la cong trinh 16n dau tién thudc Du an Thuy loi Bic Bén Tre, duoc
xdy dung chan ngang cira song Ba Lai, mot nhanh cta hé thong song Mé
Kong [4]. Viéc van hanh céng dap Ba Lai da mang lai nhiéu loi ich trong
kiém soat 1ii, ngan man, trir ngot va tudi tiéu, gop phan ning cao ning suat
nong nghiép va cai thién doi sdng nguoi dan dia phuong [5, 6]. Tuy nhién,
song song v&i cac loi ich d6, dap ciing gy ra nhitng tac dong tiéu cuc ddi
v6i chit luong mdi trudng thity vie. Nhidu nghién ciru ghi nhéan sy thay doi
1 rét vé dic diém héa-1y va sinh hoc sau khi dép di vao hoat dong: téng chét
rin lo ling, kim loai ning (Hg, Pb) va chat dinh dudng (phosphat, nitrat)
tang manh & trong dap [7, 8], trong khi oxy hoa tan giam va d¢ duc nudc gia
tang [9, 10]. Tram tich bi giit lai phia trong dap gy hién tugng bdi ling, hinh
thanh ving nuéc ti dong, din dén giam dung tich chira nudc va gy tinh
trang thiéu oxy tang day [11]. Hé thdng song din chuyén sang trang thai
“song - hd noéng”, thic ddy qua trinh yém khi, phat sinh metan (CHy) va
hydro sulfua (H,S), hai khi c6 anh huéng 16n dén cén bang sinh thai va chét
lwong moi trudong [12].

Trong cac hé sinh thai thuy vuc, H,S 1a chét doc ddi v&i hau hét sinh vat,
¢6 anh huéng manh dén khu hé dong vat day, dic biét 1a nhom tuyén tring
[13]. Trong khi d6, tic dong ciia metan dén tuyén triung con it dugce nghién
ctru, du khi nay thuong xuat hién dong thoi voi HaS trong cac tram tich yém
khi [14]. Nong d6 khi metan va hydro sulfua trong tram tich c¢6 thé 1am suy
giam sb luong giéng loai va do phong phi clia quin xa tuyén trung [15].
Tuyén trung 1a nhom sinh vat chi thi nhay cam, phan anh nhanh sy thay dbi



mdi truong va duogc su dung rong rai trong gidm sat, ddnh gia tac dong cia
con nguoi Ién cac thuy vuc [16].

Tt thuc té d6, nghién ciru “Tuyén tring song Ba Lai trong diéu kién tram
tich tu khi hydro sulfua, metan 1am chi thi phuc vu giam sat va quan ly moi
truong” dugc thyuc hién, nham gop phén xay dung co so khoa hoc cho viéc
dé xuat cac giai phap bao vé, sir dung hop 1y, phuc hodi va duy tri bao ton da
dang sinh hoc ¢ luu vuc song Ba Lai la céip thiét.

2. Muc tiéu nghién ctru

- Xac dinh ndng d6 khi hydro sulfua va metan phat thai tir trim tich song
Ba Lai, Bén Tre.

- Nghién ciru quan x4 tuyén tring séng tur do trong tram tich duéi tac dong
ctia cac diéu kién moi truong ctra song bi dap chén trén song Ba Lai, Bén
Tre.

- Nghién ciru ing dung tuyén tring 1am cong cu chi thi trong quan tric
va quan ly méi trudng song Ba Lai.

3. Y nghia khoa hoc va thye tién ciia luin 4n

% Y nghia khoa hoc: Két qua ludn 4n cung cép co so dir liéu vé phan
bd ciia cac gidng tuyén trung séng tu do trong séng Ba Lai phuc vu tra ciru,
tham khao, 1am tién dé cho cac nghién ctru sdu hon trong cong tic bao ton
dat ngap nudc va quan Iy méi truong thiy vic. Ngoai ra, bo sung, hoan thién
phuong phap luan tmg dung quan x3 tuyén tring 1a mot cong cu chi thi wu
viét trong danh gia chét luong méi truong nudc.

% Y nghia thyc tién: Két qua nghién ctru ctia luan 4n chi ra nhiing tac
dong cua khi CHa, H,S 1én quin x3 tuyén triung, khai quat dugc anh hudng
cua khi CHs4, H>S 1én m6i trudng va hé sinh vat day ¢ thuy vuc. Qua do, co
céc giai phap phu hop bao vé tai nguyén da dang sinh hoc dat ngép nuéc, va
xay dung co s6 khoa hoc cho viéc st dung, giam sat va quan ly moéi trudong
mot cach bén vimg. Ngoai ra, nghién ciru con md ra kha ung dung tuyén
trung 1am coéng cu quan tric sinh hoc dé giam sat chit luong moi truong tai
song Ba Lai va cac thiy vuc twong ty. Luan an ciing lam rd tac dong cia dap
chin ddi voi moi trudng va hé sinh vat day théng qua quan xa tuyén tring -
nhom sinh vat chi thi quan trong ndy. Luan an ciing gop phan cung cip luan
ctr khoa hoc quan trong cho viéc xay dung, van hanh va quan ly cac cong
trinh dap chén - hd chira, hudng dén giam thiéu tic dong tidu cuc dén moi
truong.
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CHUONG 1. TONG QUAN TAI LIEU

Chuong 1 gdm 28 trang, tong hop nghién ciru trong va ngoai nude vé hién
trang x4y dung dap va cac tac dong cua dap chan dén dén ché do thuy van,
diéu kién 1y — hoa, quan x3 thily sinh va sinh thai tram tich. M ta co ché
hinh thanh va phat thai khi khi H,S, CH, va anh huong cua khi HpS, CHy dén
dic diém thanh phan loai, cdu trac phan bd, da dang sinh hoc quan xa tuyén
tring song tu do trong tram tich thity vuc co dap chin. Khai quat nghién ciru
vé dic diém sinh thai, mat do, phan bd cua quﬁn xa tuyén trung vung ctra
song trén thé giGi va ¢ Viét Nam, dac biét ving cira séng Mé Kong, va tong
quan tai liéu vé& dic diém ty nhién — méi trudng song Ba Lai, Bén Tre.
Khoang trong nghién ctru tai Viét Nam 1a chua ¢ sy két hop giita khi H,S,
CH, va tuyén trung trong danh gi sinh thai ving ctra séng bi chia cit.

CHUONG 2. VAT LIEU VA PHUONG PHAP

Chuong 2 gom 10 trang, trinh bay vé dia diém khu vuc, thoi gian nghién
ctru va cac phuong phap nghién ctru st dung trong luén an.

2.1 Khu vure va thoi gian nghién ctru: Thu mau tai 16 vi tri ving tridu
song Ba Lai (ky hiéu tir G1 dén G16) theo trinh tu tir ngoai ctra séng dén
thuong ngudn. Mau dugc thu trong nam, vao mua kho (thang 3) - khi cong
dap dong va mua mua (thang 10)- lic mé cong dap, cu thé 04 dot thu miu:
mua mua (2019 va 2020), mua kho (2020 va 2021).

2.2. Phuwong phap phan tich khi hydro sulfua (H»S), khi metan (CHy)
va cac yéu t6 mdi trwdong trAm tich song Ba Lai

- MAu trAm tich mit (c6 sau 0—10 cm) dugc thu bang éng core. Cac thong
$6 moi truong (pH, ORP, d0 man) dugc do tai hién truong béng thiét bi may
cam tay; dbi v6i kich thudc hat trim tich phan tich bing may sang ry
RETSCH (Puc) tai phong thi nghiém theo Zancanaro va cong su (2020)
[218].

- Phan tich nong d6 khi hydro sulfua (mM) bang phwong phap dién cuc
mang chon loc ion theo Brown va cong su (2011) [219] va do ndng d6 khi
metan (LM) bang phuong phap sic ky khi (GC) detector ion hoa ngon Iira
(FID) theo Leloup va cong su (2007) [220].

Dir lidu khi duoc xtr Iy dudi dang trung binh + do léch chuan bang phan
mém Microsoft Excel 2019. Kiém dinh Shapiro-Wilk va Levene ding dé
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danh gi4 gia dinh thong ké, dir liéu khong dat s& dugc chuyén doi log hoic
cin bac hai. Néu thoa diéu kién, ANOVA hai yéu t6 dugc ap dung dé kiém
tra anh hudng cta “mua”, “vi tri” va tuong tac gitra ching; néu khong, sir
dung phi tham s6 PERMANOVA hai yéu t. Phan tich hau kiém Tukey HSD
hodc so sanh cap dugc thuc hién khi ¢6 khac biét c6 y nghia théng ké
(p<0,05). Twong quan Pearson dugc ap dung dé danh gia mdi lién hé giita
khi CHs, HaS va yéu t6 méi truong, va mé hinh hdi quy duge xdy dung dwa
trén R? cao va p-value <0,05. Phan tich thyc hién béng Statgraphics
Centurion 18 va PRIMER v.6 + PERMANOVA.

2.3. Phwong phap nghién ciru quin xi tuyén tring séng tw do trong
trim tich song Ba Lai

Dung dng core cim sau xuéng nén day khoang 15 cm va thu toan bd mau
trAm tich 16p mat & do sau 10 cm. Léy 100gram tram tich cho vao lo nhua
thé tich 300 mL, sau d6 ¢ dinh bang dung dich formaldehyde 7%, néng &
60°C ngoai hién trudng, va mau dugc bao quan lanh van chuyén vé phong
thi nghiém d¢é tién hanh xir 1y va phan tich.

Gan loc 14y phan trim tich tir 38 um -1 mm bang rdy, sau d6 tach iy mau
tuyén tring bang phuong phép sir dung dung dich Ludox - TM50 (ti trong
1,18) [222]. Nhuém miu vé6i dung dich Rose Bengal 1% rdi dung kinh Lip
soi n6i SZ-COUS PM 01 dé xac dinh méat d6. Gap ngau nhién 100 ca thé
tuyén tring (mau nao dudi 100 thi gip toan bo) xir 1y 1én tiéu ban theo
phuong phap cta De Grisse (1969)) [223]. Pinh dén cip do giéng (genus)
theo cac khoa phan loai cua Platt va Warwick (1983, 1988) [224, 225],
Warwick va cong su (1988) [226], dinh danh cac giéng tuyén trang nudce
ngot theo Zullini (2010) va Nguyén Vii Thanh (2007) [227, 228]. Ngoai ra,
tham khao thém dir liéu tuyén trung truc tuyén NEMYS cutia Bai hoc Ghent,
Vuong qudc Bi [229].

S6 liéu mat do va da dang QXTT duoc kiém dinh phan phéi chuan
(Shapiro-Wilk) va phuong sai dong nhét (Levene). Néu thoa min, ANOVA
hai yéu td va Tukey HSD dugc st dung; néu khong, dir liéu dugc chuyén doi
hodc phén tich bing PERMANOVA. Phan tich da bién gdm CLUSTER +
SIMPROF va MDS danh gia sy khac biét va cau trac phan bd QXTT. Tuong
quan gitra QXTT, théng sé méi trudng va khi H,S, CHy duge xéac dinh bing
Spearman. Phan tich thuc hién bang STATISTICA 7.0, Excel 2019 tich hop
XLSTAT-R engine, PRIMER 6.0 va Statgraphics Centurion 18.
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2.4. Phwong phap danh gia sirc khée sinh thai nén day song Ba Lai

Stre khoe sinh thai nén day dugc danh gia thong qua phan loai tuyén tring
theo hé s c-p (1-5) phan anh mirc d chiu dung va phuc hdi sinh thai. Chi
s6 sinh truong tuyén trung (MI) dugc tinh theo Bongers (1991) nham danh
gia muc d§ xao tron moi truong. Pa dang sinh hoc duge xac dinh béng chi
s6 Shannon—Weiner (H’), trong khi chi s6 da dang dinh dudng tuyén tring
(ITD) phan 4nh mirc thay d6i ngudn dinh dudng. Ngudng gia trj cac chi sb
MI, H’ va ITD duoc ddi chiéu véi bang 2.2 phan loai chét luong moi trudng
theo Moreno va cong su (2011). Truong hop cac chi s6 cho két qua khong
ddng nhét, chét luong méi trudng duoc xac dinh theo trung binh cong cac
hang danh gia theo Chen va cong sy (2018) (Hinh 2.8).

Bang 2.2. Ngudng phan loai chét lvong moéi truong theo cac dic diém

clia quan x4 tuyén trung dugc sir dung bai Moreno va cong su (2011) [188]

Chét Chi s6 M1 Chi s6 ]
lwgng moi % c-p (Maturity Shannon — Chiso ITD
trudng Index) Weiner (H')
r 7 - 0,
R&t tht ¢ g i S fgof’ MI>2.8 H>4.5 0 <ITD <0.25
- 0
_ 0,
- - 2200 | 28<MI<26 | 35<H <45 | 025<ITD<04
Trung c-p2=50% ,
St 3<cpd<10% 26<MI<24 | 25<H’ <35 | 04<ITD<0,6
r r - 0,
XAu/thép °01;24><639,/A’ 24<MI<22| 1<H’<25 | 06<ITD<08
- 0
-I c-p 2> 80% MI<22 0<H <1 0,8<ITD<1
o ] M Hinh 2.8. Nguyén tit
yl - s E+' #__ =™ danh gia chat luong moi
! B [ W [ [ truong tong hop tir cac
E . I 1 1 chi s0 khac nhau (Piéu
\—+:_+'T = % % = | chinh tr Chen va cOng

su, 2018) [237]
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CHUONG 3. KET QUA VA THAO LUAN

3.1. Dic diém thong s6 mdi truwong trim tich song Ba Lai

3.1.1. Khi hydro sulfua

Vao ca miia mua va mua kho, nong
do khi H-S tai song Ba Lai c6 xu hudng
cao & ba khu vuc chinh: ngoai dap, trong
chan dap va thuong ngudn, trong khi
doan giita song ludn ghi nhan gia tri thap.
Mua mua, H2S ngoai dap dao dong tu
0,19 dén 1,03 mM, cao hon trong dap
(0,1-0,77 mM), voi néng dd cao tap

14
124
14
Ects-
o064
04 <
0.2
0

G1 G2 G3 G4 G5 GE GT GB GI G10G11G12G13G14G15G18
mMura C1KhE

Hinh 3.1. Nong dg trung binh (£ SD)
khi H>S tai cdc vi tri khdo sat trén song
Ba Lai vao mua muwa va mua kho

trung & ctra song (trir G2), khu vuc chan dap (G4-G7), va thuong ngudn
(G14-G16). Mua kho ghi nhan quy luat twong tu, véi H,S ngoai dap tir 0,42
dén 0,71 mM, trong chan dap (G4-G6) tir 0,27 dén 0,44 mM va thuong ngudn
(G11-G16) tir 0,33 dén 0,54 mM. Poan giita song, khu vuc giao voi kénh An
Hoa va séng Bén Tre (G7-8), ludn duy tri ndng d¢ thap nhat, chi tir 0,08 dén

0,31 mM (Hinh 3.1). Nhin chung, gifta mua mua va mua khé gia tri H>S

khong co6 su khac biét y nghia (p = 0,14), tuy nhién so sanh gitta cac vi tri lai
c6 su khac biét thong ké (p < 0,001), cu thé G1 va G3 c6 nong d¢ khi H,S
cao hon so véi cac vi tri khac (Hinh 3.2, va Phu luc 2).

3.1.2. Khi metan

Trong mua mua, phan 16n cac 3
vi tri khao sat trén song Ba Lai co 251
nong d¢ khi CH. thap (0,01-0,51 29

uM), ngoai trir mot sé diém nhu B
G4,G7,G10,G13vaGl6 co gia |

. A R A 2k ] f - . 1
tri cao bat thuong (1én dén 1,64 e Nk allp o f

uM). Sang mua kho, nong do
CH, ting déng ké va c6 su khac
biét théng ké so véi mia mua (p
=0,02). Mot s6 vi tri nhu G13 va

G1 G2 G3"G4 G5 GB G7 GB.GQ GI0G11GIPR1arianiemas

mhra OKho

Hinh 3.4. Nong dg trung binh (£ SD) khi CHu tqi
cdc vi tri khao sat trén song Ba Lai vao mua mua

va mua khé

G16 tiép tuc duy tri ndng d6 CH, cao trong mua kho (1an luot 1 0,91 va 2,62
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uM), trong khi cac diém G4, G7 va G10 giam. Nguoc lai, cac vi tri G2, G3,
G11 va G16 ghi nhan mirc CH4tdng manh vao mua kho, v6i G11 va G16 dat
gié tri rat cao, 1an luot 1 2,21 va 2,62 pM (Hinh 3.4). Két qua phan tich hau
kiém Tukey HSD cho thay G16 c6 nong d6 CHy4 cao khac biét v6i cac vi tri
con lai, ngoai ra, nhém cac vi tri nhu G7, G11, G13 ciing co néng do CHy4
cao khac biét y nghia vdi cac vi tri con lai (Hinh 3.5b, Phu luc 2).

3.1.3. Mt 56 dic diém méi truong khdc

3.1.3.1. Bo pH

Muia mua ghi nhan gia tri pH tir 6,78 & 0,03 dén 7,28 + 0,008. Cac Vi tri
c6 gia tri pH > 7 bao gdbm G2, G8 c6 gia tri pH 14n luot 1a 7,28 + 0,008 va
7,26 + 0,04; nguoc lai G12 va G13 ¢6 pH kha thép, chi dat 6,84 + 0,05 va
6,78 + 0,03. Hau hét cac vi tri con lai ¢6 gia tri pH gan trung tinh. D& thay
pH muia mua cao hon hén khi so v6i mua khé (p-miia < 0,001). Vi tri G2 va
G3 ngoai dap Ba Lai tiép tuc ghi nhan pH cao, nhat 1a G2 véi pH 1a 7,20 +
0,04. Nhom cac vi tri trong chan dap Ba Lai (G4, G5, G6) c6 pH thép, twong
ung 12 6,93 £0,09; 6,78 £0,03; 6,81 £0,05. Tuong tu, nhém céac vi tri thuong
ngudn Ba Lai ciing c6 gia tri pH thap, dic biét1a G12, G13, va G14 véi 6,77
+0,01; 6,69 +0,01; 6,76 = 0,05.

3.1.3.2. B$ man

Trir vi tri GI ¢6 d6 min mua kho va mua mua gan twrong duong nhau
(mua: 19,47 + 0,87 g/L; kho: 18,07 + 0,48 g/L), cac vi tri con lai déu ghi
nhan d6 man mua mua th?ip hon mua khé (p-mua< 0,001). Giéng nhu cac
con song khac trong hé thong song Mé Kéng, mua mua (thang 6-12) 1a luc
nudc ngot tur thugng nguén do vé, lam gidm d¢ man vung cura song. PO méan
song Ba Lai chia lam 2 phﬁn o rét: 40 mén trong dap thép va 0 man ngoai
dap cao (p-vi tri< 0,001). Trong mua mua, cac vi tri ngoai dap Ba Lai c6 do
man tir 7,52+ 0,16 g/L dén 19,47 £ 0,97 g/L, trong dap tur 0,26 + 0,0005 g/L
dén 1,54 £ 0,31 g/L. Sang mua kho, 6 méan tang 1én & clra song tur 15,36 +
0,01 g/L 1én 19,43 + 0,47 g/L, trong dap tur 1,61 + 0,11 g/L ting 1én 4,41 +
0,20 g/L.

3.1.3.3. Thé oxy héa khir

Trong ca hai mua, gia tri ORP tai cac vi tri khao sat trén song Ba Lai déu
am, phan 4nh méi trudng co tinh khir do trim tich giau chat hitu co. Mua
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mua ghi nhan ORP dao dong tir -339,95 mV (G4) dén -170,50 mV (G12),
con muia kho c6 pham vi bién dong tir -266,85 mV (G13) dén -117,1 mV
(G2). M6t s6 vi tri nhur G2, G6 va G12 ¢6 ORP kha thap vao mua kho. Nhin
chung, ORP c¢6 xu hudng ting nhe vao mua mua (p = 0,045), do nudc mua
giau H* lam ting kha ning ion hoa va thic ddy phan tng oxy hoa khir trong
moi trudng trim tich, tir @6 anh hudng dén sy bién dong cua cac hop chat
khi va thanh phan nén mau.

3.1.3.4. Thanh phan tram tich

Ca hai muia khao sat déu cho thay ty 1& bun chiém uu thé rd rét trong thanh
phﬁn tram tich tai tAt ca cac vi tri, phan anh déc trung trdm tich min cta song
Ba Lai. Tuy nhién, ty 1€ bun c6 xu huéng gidm nhe tr mua mua sang mua
kho (p =0,001), trong khi ty 1¢ cat va sét lai c6 xu hudng tang (p_cat =0,002;
p_sét=0,01). Cu thé, mua mua ghi nhén ty 1€ bun cao nhat dén 94,15% (G7),
trong khi mua kho ty 18 bun dao dong thap hon, t6i da chi 91,03% (G9). Ty
1€ cat va sét mua mua nhin chung thép, nhung tang rd rét vao mua kho, dac
biét & mot sb vi tri nhu G14 va G16 (cat) hay G5 va G7 (sét). Sy thay d6i
nay phan anh qua trinh bdi ling va tai phan bd hat trim tich theo mua, c6 thé
chiu anh hudng tr luu lugng dong chay, hoat dong khai thac nudce, va bién
dong vé& ngudn vat chét tir thugng ngudn.

3.1.4. Méi lién hé giiva khi metan, khi hydro sulfua trong tram tich va
mét so diic diém yéu t6 méi truong song Ba Lai

Muia mua ghi nhan ndng d6 khi chi twong quan v6i d6 man, trong khi H,S
ghi nhan tuong quan thuén véi d0 man (p = 0,027, r = 0,391) thi CHy tuong
quan nghich véi dd man (p = 0,018, r =-0,417). Sang mua kho, d0 man tiép
tuc twong quan thuédn voi HaS (p = 0,046, r = 0,355) nhung khong ghi nhan
twong quan voi CHs. Khi HoS ngoai twong quan thuan véi do man thi con
ghi nhan tuong quan nghich véi % sét (p= 0,008, r = -0,460). Ngoai ra, mua
kho ghi nhan CH4 c6 tuong quan thuédn véi % cat (p = 0,011, r =-0,441) va
tuong quan nghich vdi % bun (p = 0,033, r = -0,377). Khi phan tich tong hop
2 mua khéo sat thi ghi nhan H»S tuong quan thuén véi d man (p = 0,041, r
=0,257), twong quan nghich vai %sét (p = -0,298, r = 0,017) va nguoc lai
CHj4 tuong quan nghich véi @6 man (p = 0,044, r = -0,252).
3.2. Pic trung quin xi tuyén trung séng tu do trong tram tich song
Ba Lai theo mua



9

3.2.1. Ciu triic thanh phén lodi quan xi tuyén tring song tw do trong
tram tich séng Ba Lai

Ca 02 mua khdo sat ghi nhan 190 giéng, 67 ho, 11 bd, va 2 16p. Nhin
chung, trong QXTT song Ba Lai, 16p Chromadorea van chiém wu thé tuyét
dbi (90,54%) khi so voi Enoplea (9,46%). B6 Monhysterida chiém vu thé
tuyét ddi trong quﬁn xa véi 60,65%, sau d6 la Aracolaimida (14,15%),
Chromadorida (8,27%), va Enoplida (7,17%). Ho Xyalidae va
Monhysteridae c6 vai trd quan trong trong quan x4, v6i ty 18 uu thé 1an luot
la 37,10% va 12,88%, sau do s€ la cac ho Axonolaimidae (9,70%),
Linhomoeidae (9,52%), Chromadoridae (5,47%), va Comesomatidae
(4,11%). Su uu thé ctia ho Xyalidae 1 do dong gop cua 2 giéng thudc ho nay
12 Daptonema va Theristus. Ngoai ra, mdt sb giébng khac nhu
Parodontophora, Terschellingia, va Monhystera cling ¢6 uu thé kha cao
trong quan xa.

3.2.2. Mt dé quadn xa

Mat d6 trung binh quan x4 tuyén tring trén séng Ba Lai ghi nhan sy bién
dong ro rét theo mua va vi tri khao sat. Vao mua mua, mat 4o dao dong tir
76 + 7 ca thé/10cm? tai vi tri G6 dén 2379 + 63 c4 thé/10cm? tai G3, trong
khi cac vi tri ngoai ctira song nhu G1 va G2 ciing c6 mat do cao, lan luot 1a
430 +£215va 911 + 303 ca thé/10cm?>. Nguoc lai, cac vi tri trong dap Ba Lai
nhu G9, G14 va G16 ghi nhan mat d6 thip dudi 100 ca thé/10cm?, véi cac
vi tri con lai dao dong tir 117 + 59 dén 895 = 208 ca thé/10cm2 Mat do c6
xu huéng ting dan tir cira song vao trong dap, vi tri ngoai dap thuong cao
hon trong dap, dac biét vi tri chan dép ghi nhan mat dé kha cao, tuy nhién
cac vi tri con lai khong theo quy luét rd rang. Trong mua kho, méat d6 trung
binh ting 1én, dao dong tir 173 = 21 c4 thé/10cm? tai G15 dén 1642 + 1215
c4 thé/10cm? tai G2. Mot s vi tri nhu G1, G3, G5, G7 va G8 ghi nhan mat
do6 cao tir 793 dén 1946 ca thé/10cm?, trong khi vi tri thuong ngudn G16 va
G6 cling c6 mat do kha cao. Mat d6 trong mua kho cling ¢6 xu hudng tang
tir cira song vao dap, voi doan gitta song (G5-G8) ghi nhan méat do kha cao,
con thuong ngudn da phan thip ngoai trir G16. Phan tich ANOVA 2 yéu t6
va hau kiém Tukey HSD cho thdy mat @6 QXTT mua kho cao hon dang ké
so voi mua mua (p<0,001) va cé sy khac biét v nghia gilta cac vi tri
(p<0,001), trong d6 cac vi tri G2, G3, G5, G7, G8 c¢6 mat do cao va khac biét
rd rang so va&i cac vi tri con lai.
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3.2.3. Pa dang sinh hoc quin xi

3.2.3.1. Chi s6 phong phii giong (S)

Chi s6 phong phu vé gidng (S) cua QXTT trén séng Ba Lai bién dong
theo mua va vi tri. Mua mua, chi s6 S cao nhét tai G2 (32,00 + 3,00) va ngoai
dap Ba Lai (G1: 31,00 +2,65; G3: 25,67 + 3,79), thép tai G12 (14,33 +£4,04)
va mot sb vi tri trong dap (G5, G6, G14, G16). Mua khd, chi s6 S tiép tuc
cao & ngoai dap (G1-G3: 26-29) va cac vi tri thuong ngudn (G10-G15: 27,33-
38,00), thap nhét tai G16 (12,00 + 1,73). Phan tich ANOVA 2 yéu té cho
thdy chi s6 S c6 su khac biét c6 y nghia theo mua (p < 0,001), vi tri (p <
0,001) va twong tac mua*vi tri (p < 0,001). Hau kiém Tukey HSD chi ra mua
kho c6 chi s6 S cao hon miia mura, dong thoi vi tri G16 c6 chi s6 thap hon &
rét so vai cac vi tri khac.

3.2.3.2. Chi s6 da dang Margalef (d)

Chi s da dang Margalef (d) cia QXTT trén séng Ba Lai thay doi theo
mua va vi tri khao sat. Vao mua mua, chi sb d dao dong tur 2,46 £ 0,16 tai
G5 dén 5,53 £ 0,77 tai G9. Chi s6 d c¢6 xu huéng giam dan tir cira séng vé
dap Ba Lai, véi cac gia tri 5,02 + 0,28; 4,59 + 0,61 va 3,18 £ 0,39 1an luot &
G1, G2 va G3. Trong dap Ba Lai, vi tri G4 va G12 ghi nhan chi s6 d thip,
tuong ung 2,88 + 0,37 va 2,85 + 0,63, trong khi cac vi tri doan gilia song
(G7-G11) ¢6 chi sb6 d cao hon, tir 3,66 + 0,60 dén 5,53 + 0,77. O thuong
ngudn (G14-G16), chi sé d ndm trong khoang tir 3,66 + 0,94 dén 4,60 + 0,56.
Nhin chung, vao mua mua, hau hét cac vi tri c6 chi sd da dang cao, ngoai trir
cac vi tri gan chan dap Ba Lai. Sang mua khé, chi s6 d dao dong tir 1,64 £
0,26 tai G16 dén 6,94 + 1,50 tai G11. O ba vj tri ngoai dap Ba Lai (G1, G2,
G3), chi s6 d twong duong nhau, lan lugt 12 3,85 + 1,36; 3,73 £ 0,10 va 3,92
+0,61. Poan giita song Ba Lai (G5-G9) ¢6 chi sé d thip hon, tir 2,69 + 0,27
dén 3,34 + 0,35, trong khi thuong ngudn (G10-G15) ghi nhan chi s d kha
cao, tir 5,13 £ 0,61 dén 6,94 + 1,50. Téong quan muia kho, vi tri ngoai dap va
thuong ngudn séng Ba Lai c¢6 chi s da dang cao hon. Phan tich ANOVA 2
yéu t cho thay chi sé Margalef khong ¢ khéc biét ¥ nghia theo mua (p =
0,053), nhung c6 sy khac biét theo vi tri (p < 0,001) va tuwong tic mua * vi
tri ¢6 y nghia (p < 0,001). Hau kiém Tukey HSD xac dinh vi tri G16 c6 chi
s6d thép khac biét c6 y nghia so véi cac vi tri con lai (Hinh 3.27, Phu luc 6).

3.2.3.3. Chi s6 da dang Shannon- Weiner (H' log)
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Chi s6 da dang Shannon—Weiner (H') ciia quan x4 tuyén tring mua mua
thip tai cac vi tri G4, G5, G6, G12, G13 (2,25-2,73), trong khi cac vi tri con
lai cao hon, dac biét ngoai dap Ba Lai (G1-G3), dat gia tri cao (3,11-4,12).
Muia kho, H' dao dong tir 2,19 + 0,09 (G16) dén 4,47 + 0,22 (G10), véi cac
vi tri ngoai dap van giit gia tri cao (dao dong 3,6-3,9), trong khi céc vi tri
nhu G7-G9 va G16 co H' the"ip (dao dong 2,2-2,6). Phan tich ANOVA cho
thy chi s6 H' khac biét ¢6 y nghia theo mua (p < 0,001), vi tri (p < 0,001) va
twong tac mua * vi tri (p < 0,001). Hau kiém Tukey HSD xac dinh mua kho
¢6 H' cao hon, va G16 1a vi tri co chi sb H' thap khac biét so v6i cac vi tri
khac.

3.2.3.4. Chi s6 dong déu Pielou (J')

Vao mua mua, chi s6 dong déu Pielou (I') ciia tuyén tring dao dong tir
0,55+ 0,16 (G6) dén 0,83 +£ 0,06 (G14), voi cac vi tri ngoai dap nhu G1, G2
dat khoang 0,82, con cac vi tri trong dap nhu G4, G5, G13 c6 chi ) thép hon
(0,55-0,66). Mua khd, J' thay ddi tir 0,56 + 0,14 (G7) dén 0,84 (G10, G11,
G15), trong d6 G1 ngoai dap ciing cao 0,84 + 0,04, con thugng ngudn G16
thip nhit 0,61 + 0,02. Phan tich ANOVA cho thiy J' khong khac biét theo
mua (p = 0,063), nhung khac biét theo vi tri (p < 0,001) va twong tac mua*
vi tri (p < 0,001). Hau kiém Tukey HSD xac dinh G6 va G7 ¢6 I' thap hon
dang ké so v6i G1, G11 va G14.

3.2.3.5. Chi 56 da dang Hill (N;, Ns, Niny)

Vao mua mua, chi s6 da dang Hill (N}, N2, Ninf) cua tuyén tring ngoai
dap Ba Lai cao, v6i Ny tir 11,83 + 1,90 dén 17,69 + 3,95; N tir 7,45 + 0,50
dén 12,14 +4,08; Nipstir 3,77 + 0,58 dén 5,73 + 1,35. Khu vuc chan dap (G4—
G6) va G12, G13 ¢6 chi s6 thap hon (N;: 5,27 + 2,83 dén 6,72 + 1,27). Poan
giita song va thuong ngudn cé gia tri trung binh cao (N;: 8,73 + 1,76 dén
12,80 + 1,25). Mua khd, chi sb Hill ting & ngoai dap va thuong ngudn (N;:
12,48 + 2,27 dén 22,34 + 3,19), dic biét chan dap tdng manh (N;: 18,52 +
3,68). Tuy nhién, G5-G9 va G16 c6 chi s6 thap hon. Phan tich ANOVA cho
théy chi sb da dang Hill khéac biét theo mua, vi tri va co su tuong tac gitra hai
yéu t6 (p < 0,001), v6i mua kho c6 gi tri cao hon va G16 thip hon dang ké
s0 Vi cac vi tri khac. Quan xa tuyén tring & song Ba Lai co mat d6 va da
dang sinh hoc twong dbi cao khi so v&i mot s6 khu vuc trén Thé gidi, khu
vuc Pong Nam A va Viét Nam, thi du ¢ bo bién Northumberl, Anh [262];
bia Trung Hai [263]; cac song Elbe, Oder, Rhine, Puc [264]; song Taro va
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Ticino, Italy [265] (Phu luc 7). Khi so sanh QXTT v¢i cac nghién ctru khac
cung luu vuc song Ba Lai (tinh Bén Tre cii) cho thdy, QXTT ving triéu
(trong nghién ctru nay, Ngo va cong su (2016) [7], Tran va cong su (2022)
[175], Nguyen va cdng sy (2022) [172]) thuong mat do va da dang sinh hoc
cao hon ving dudi tridu (Bang 3.2).

3.2.4. Céu trisc phéin bo

3.2.4.1. Mua mua

Ap dung phan tich da bién MDS cho quan x4 tuyén trung song Ba Lai vao
mua mua cho thiy, cdu tric phan b & muc tvong dong 30% thi toan b
QXTT chia thanh 2 quin xi: Ngoai dap (G1-G3), trong dap (G4-G16). Tuy
nhién, khi phan tich & mirc d¢ twong dong 40% thi QXTT song Ba Lai chia
lam 3 quan xa: Ngoai dép (G1-G3, bao gdm 2 quén x3 nhé 1a ctra séng G1
va ngoai gan chan dap Ba Lai G2, 3), trong dép bao gdm 2 quan xi nho 1a
trong ddp G4-7 va thugng ngudn G8-16) (Hinh 3.36).

Hinh 3.36. Phén tich MDS cdu triic ~ Hinh 3.37. Ddc trung sinh thdi ciia
phdn bé trung binh cia OQXTT vao  QXTT song Ba Lai vao mua mua. (Két
mua mua qua hdu kiém T ukey HSD thé hién qua ky

tw a, b, c cung ky tu thi khong khac biét)
Két qua phan tich PERMANOVA cho thay 03 quan xa tai song Ba Lai c6
su khac biét rd rét vé ciu trac thanh phan quan xi (p = 0,001), phan anh dic
diém sinh thai riéng biét phu hop véi timg didu kién moi truong. Quan xa
ngoai ddp ghi nhan mét d¢ va da dang sinh hoc cao nhét v&i mat do khoang

1240 + 953 ¢4 thé/10 cm2, trong khi QX dap Ba Lai va thuong ngudn c6 mat

do thap hon, 1an lugt 1a 492 + 356 va 188 + 169 c4 thé/10 cm?2. C4c chi s6 da

dang nhu s6 gidng (S), chi s6 Shannon-Wiener (H’), chi s6 dong déu Pielou

(J”) va chi sé Hill déu cho thdy QX ngoai dap vuot trdi hon so voi 02 quan
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x4 con lai. Cu thé, chi sd H’ & QX ngoai dap dat 3,92 + 0,37, trong khi QX
dap Ba Lai va thuong ngudn chi c¢6 gia tri 1an lugt 13 2,70 £ 0,57 va 3,22 +
0,44. Mac du mat do QX thuong nguén thép hon QX dap Ba Lai, nhung da
dang sinh hoc tai thugng ngudn lai cao hon.

Phén tich ANOVA ghi nhan su khéac biét ¥ nghia vé mat d6 va hau hét
céc chi s6 da dang (trir chi sé da dang Margalef, d) giita cac quan xa. Két qua
hau kiém Tukey HSD cho thidy mat d¢, chi s H’ va Hill ctia quan xi ctra
song (ngoai dap) cao hon déng ké so voi QX thuong ngudn va dap Ba Lai,
trong khi chi s6 S va J” khong c6 sy khac biét dang ké giita QX thuong ngudn
va dap Ba Lai (Hinh 3.37).

Két qua phan tich SIMPER ty 1¢ twong dong va cac gidng dong gop vio
su twong dong cua tirng nhom quan xa tuyén tring song Ba Lai (& mua mua)
thé hién trong Bang 3.3. Ty 1¢ tvong dong & timg nhom quan xi gan nhu
twong duong nhau, tir 49,90% dén 50,74%. Cac gibng Daptonema,
Parodontophora, Terschellingia, va Theristus c6 kha nang thich nghi cao
nén xuit hién ¢ ca 3 quan xi. Cac gidng Leptolaimoides, Linhystera,
Paracomesoma, Spilophorella, va Trissonchulus 13 nhitng gidng thudn man,
xudt hién O quin x3 ngoai dap. Cac giéng thudn ngot bao gom
Adoncholaimus, Eumonhystera, Monhystrella wu thé quan x4 trong dap Ba
Lai.

3.2.4.2. Mua khé

Ap dung phan tich da bién MDS cho cau triic QXTT trong muia kho cho
thdy phan bb ¢ muc twong dong 30% thi QXTT van chia thanh 2 quéan xa:
Ngoai dap (G1-G3), trong dap (G4-G16). Tuy nhién, néu phén tich ¢ mirc do
tuong dong 40% thi QXTT song Ba Lai van tiép tuc chia lam 3 quan xa:
Ngoai dap (G1-G3), trong dap (G4-G10), thuong ngudn (G11-G16). RS
rang, sang mua kho quan x4 trong dap da duoc mo rong ra dén vi tri G10,
tirc vuot qua ngd ba An Hoa (Hinh 3.38). Trong khi mua mua, quan xa trong
dap chi gi6i han tir G4-G7, tir ngd ba An Hoa dén dép Ba Lai.

Két qua phan tich PERMANOVA tiép tuc cho thay 03 quan xa trén song
Ba Lai c6 su khéc biét rd rét trong ciu tric thanh phan quan xa (Pseudo-F =
10,95; p=10,001), khéng dinh mdi quén x4 mang dic diém riéng va dai dién
cho cac diéu kién moi truong khac nhau. Nhin chung, QX ngoai dap c6 mat
d6 c4 thé va da dang sinh hoc cao hon dang ké so véi QX trong dép Ba Lai
va thugng ngudn (p-mat do < 0,001), v6i mat do 1an luot 1a 1236 + 735 ca



14

thé/10cm? ngoai dap, 953 £ 704 ca thé/10cm? trong dap va 307 + 244 ca
thé/10cm? & thuong nguén. Phan tich hau kiém Tukey HSD cho théy mat do
gitta QX trong dap Ba Lai va thugng ngudn khong khac biét y nghia, dong
thoi cac chi sd da dang khong ghi nhan su khac biét c6 ¥ nghia giira 03 quan
xa (p > 0,05) (Hinh 3.39).

Sang mua kho, pham vi phan bd cia QX dap Ba Lai dugc md rong, tuy
nhién cac chi s6 da dang giita cic quan xa van khong c6 khac biét ¥ nghia,
chi ¢ su khac biét & rang vé ciu trac thanh phan loai giita cac quan xa. Diéu
nay cho thiy cau tric thanh phan loai phan img nhay bén hon véi bién d6i
moi trudng so voi cac chi sé da dang, phan anh su thay dbi va diéu kién moi
truong tai tung khu vyc cua song Ba Lai.

Hinh 3.38. Phan tich MDS cau tric  prinp 3.39, Dec trung sinh théi ciia 3 OXTT

phan bo trung binh cua QXTT vao so”;)ag Ba Lai vao mz)a khé. (Két qud hdu

mia khé kiém Tukey HSD thé hién qua ky tw a, b, ¢
cung ky tw thi khong khac biét)

Phén tich SIMPER ty 1é twong dong va cac giéng dong gop vao su twong
déng cua ting nhém qu::in xa tuyén trung song Ba Lai mua kho thé hién trong
Bang 3.7. Ty 18 twong dong & quan xi ngoai ddp va quin x3 trong dap kha
thép, chi 43,83% va 45,11%, trong khi qu?m xa thuong nguén ty 1€ twong
ddng cao hon (51,67%). Mua kho xuét hién nhiéu giong c6 kha ning phan
bd rong, xuét hién & it nhat 2 hé sinh thai: Daptonema, Dichromadora,
Eumonhystera, Linhystera, Monhystera, Mononchulus, Parodontophora,
Sphaerolaimus, Sphaerotheristus, Terschellingia, Thalassomonhystera,
Theristus, Tobrilus. O quan xa ngoai dap, xuat hién nhiéu gidng thuan man
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dién hinh nhu: Aegialoalaimus, Anoplostoma, Eleutherolaimus, Halalaimus,
Haliplectus, Hopperia, Onyx, Paracomesoma, Paracyatholaimus,
Pierrickia, Pseudolella, Sabatieria, Sphilophorella, Trissonchulus. RO rang,
hau hét cac gidng wu thé ¢ 2 quan x4 trong dap Ba Lai la cac giéng co phan
bd rong, thich nghi véi moi truong nude ngot, 1g.

3.2.5. Chi s6 c-p (colonizer-persister) va chi sé sinh truéng MI
(Maturity Index) ciia qudn xi tuyén triing

Trong mua mua, nhom tuyén tring c-p 1&2 chiém wu thé tai hau hét cac
vi tri, dac biét tai chan dap Ba Lai (G4: 94,01%; G5: 92,46%) va ngoai dap
(G2: 68,35%-G3: 88,00%), trong khi cac vi tri gilra song nhu G8 va G10 ¢o
ty 1¢ thap (40,86% va 51,44%). Mua kho, xu huéng tuong ty nhung ty 1¢
giam tai ngoai dap (G2: 43,67%). Phan tich ANOVA 02 yéu t6 cho thay su
khac biét theo vi tri (p = 0,009), nhung khong theo mua (p = 0,96); vi tri G3,
G4, va G16 nhin chung c6 ty 1¢ nhém c-p 1&2 thép hon cac vi tri con lai
(Hinh 3.41, Phu lyc 8).

Nhom c-p 3 c6 ty 1é twong d6i thap trong mua mua, phd bién tir 4,33%
(G12) dén 12,78% (G2), ngoai trir G8 tang dot bién dat 29,96%. Khu vuc
chan dap (G4-G6) ghi nhén ty 18 rat thip (0,79%-1,88%). Trong mua kho, ty
1¢ nhom nay tang rod rét va khac biét c6 y nghia so voi mua mua (p < 0,001),
dac biét tai G2 (50,23%) va G3 (34,77%). Chan dap Ba Lai ciing ghi nhan
muc tang dang ké (G4: 17,88%; G5: 12,79%; G6: 12,44%), trong khi khu
vuc thuong ngudn duy tri 6n dinh (4,00%-13,15%).

Nhom c-p 4&S5 ¢6 ty 1€ cao hon trong mua mua, dac biét tai G6 (21,68%)
va G10 (36,46%), trong khi mua kho giam manh tai hau hét cac vi tri. Su
khac biét 16 rét theo mua (p < 0,001), nhung khong theo vi tri (p = 0,28).
Muia mua cao hon mua kho, trai ngugc voi xu hudéng nhém c-p 1&2, von
mua kho cao hon mua mua.

Chi s6 sinh truéng (MI) mua mua thap tai khu vuc cira song va chan dap
(G1-G5: dao dong 2,1-2,2), cao hon tai thugng nguén (G12-G16: dao dong
2,4-2,9). Mua kho, MI van th?ip tai gifra séng (G6-G9: dao dong 2,1-2,3) va
mét s vi tri chan dap, nhung cao hon tai thugng nguén (G10-G15: dao dong
2,4-2.,6). Phan tich ANOVA cho thiy MI khac biét theo mua (p = 0,03) mua
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mua c6 chi s6 MI cao hon mua kho va c6 su khac biét vi tri (p = 0,02), véi
cac vitri G1, G2, G5 c6 MI thép hon dang ké so véi céc vi tri con lai.

3.2.6. Kiéu dinh dwéng va chi sé dinh dwing ITD ciia quan xi tuyén
trung

Ty 1& nhém tuyén trung c6 kiéu dinh dudng 1A (bacterivores - an vi
khuan) cao hon rd rét & khu vuc ngoai dap trong ca hai miia. Muia mua, cac
vi tri G1-G3 dat tir 31,35% dén 36,67%, trong khi bén trong dap dao dong
16m, tir 4,34% (G6) dén 36,14% (G10). Mua kho, G2 va G3 van giir ty 1¢ cao
(27,06% - 28,64%), con trong dap G4, G5, G13 co ty 1€ tir 25,50% - 31,69%.
Phén tich ANOVA 2 yéu t6 cho thdy su khac biét theo mua (p = 0,03) va vi
tri (p < 0,001).

Nhom 1B (bacterivores miéng 16n) duy tri ty 1€ cao trong dép ca hai mua,
tir 43,05% dén 93,78%, trong khi ngoai dap thap hon (20,80% - 46,08%).
Khac biét c6 y nghia theo vi tri (p = 0,01), khong khac biét theo mua (p =
0,18).

Nhom 2A (fungivores-an nim) c6 ty 1é cao ngoai dap (muia mua: 22,38%
- 41,73%; mua kho: 25,93% - 34,87%) va mot $6 vi tri trong dap nhu G7,
G8, G15 mua kho dat 23,95 — 33,48%. Khac biét theo vi tri (p = 0,002),
nhung khong cé sy khac biét theo mua (p = 0,15).

Nhom 2B (carnivores/predators - an thit) phan bd chu yéu & giira song
trong ca hai mua. Mua mua, G6-G12 dat 14,38%-27,16%, con ngoai dap
thip hon (< 4%). Mua khd, ty 1& giam nhe; khong c6 khac biét dang ké theo
mua (p = 0,15) hodc vi tri (p = 0,79).

Chi s dinh dudng ITD thép hon vao mua mua, dac biét tai G1-G3
(khoang 0,38) va G7-G10 (0,33 - 0,45). Nguoc lai, chan dap G4 - G6 va
thuong nguén ¢6 ITD cao (0,47 - 0,69). Mua kho, chi s6 ITD tang & phén
16n vi tri trong dap (0,43 - 0,89), trong khi ngoai dap van thap (0,40 - 0,42).
Phén tich ANOVA 2 yéu t6 xac dinh sy khac biét c6 y nghia theo mua (p =
0,04) va vi tri (p <0,001), véi mua kho co chi 6 ITD cao hon. Cac vi tri G6,
G3,vaG4 c6 ITD thép hon dang ké so véi cac vi tri con lai.

3.3. Moi lién hé giira cac dic diém quin xa tuyén trung va thong s6
méi truwdng trim tich song Ba Lai
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3.3.1. Twong quan giiva cdc dic diém quain xi tuyén tring va diéu kién
méi trwong tram tich song Ba Lai

3.3.1.1. Mua mua

Phén tich DistLM cho thiy 02 truc dbRDA giai thich 70,27% su bién
thién cau tric quan xi tuyén trung (QXTT) mua mua, trong d6 dbRDA1
chiém 55,05% va dbRDA2 1a 15,22%. Cac yéu té mdi truong ¢ trong quan
¥ nghia v6i cau tric QXTT gém: d6 midn (p = 0,001), pH (p = 0,002), % bun
(p = 0,021) va CHs4 (p = 0,042), theo thtr ty anh hudng: d6 man > pH > %
bun > CH, (Hinh 3.57). D6 min va pH chi phdi manh quan xi ngoai dap,
con CHa va % bun anh huong dén khu vuc trong dép Ba Lai.
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Hinh 3.58. Phan tich DistLM mo ta méi  Hinh 3.59. Phan tich DistLM m6 ta

quan hé giita cac diéu kién moi truong va  MOi quan hé gitra cic di€u kién moi

cAu trac QXTT vao mia mua trudng va cau tric QXTT vao mua
kho

Ngoai ra, cac dic diém QXTT c6 tuong quan nghich v6i HzS va % sét,
nhung thuan véi CHa, pH, d6 man, ORP, % cat va % bun. Tuy nhién, H,S co
tac dong chi phi manh hon CH, va anh hudng toan dién dén QXTT. Trong
tram tich, % bun va % sét chi phdi manh hon % cat. Nhin chung, pH, d6 man
va ORP 1a cac yéu t6 moi trudong chinh anh hudng dén mat d6 va da dang
sinh hoc QXTT, voi pH va d mén co mbi twong quan thuén ro rét.

3.3.1.2. Mua khé

Két qua phan tich DistLM cho thay hai truc dbRDA giai thich 67,06% su
bién thién trong cdu tric phan bd QXTT mua khd, véi dbRDA1 chiém
49,63% va dbRDA2 1 17,43%. Cac yéu té mdi truong ¢ twong quan y nghia
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v6i cau traic QXTT gdm: d6 man (p = 0,001), % sét (p = 0,001), CHs (p =
0,001) va pH (p = 0,033), theo tht ty anh hudng: d6 man > % sét > CH4 >
pH (Hinh 3.59). Trong d6, 46 méan va pH tiép tuc chi phdi manh quan xa ctra
song, con % sét va CHs anh huong dén quan xa trong dap Ba Lai va thuong
ngudn.

Vao mua khé, cac dic diém QXTT tuong quan voi H,S, CHy, pH, d0 méan
va % sét. P6 min va pH van tuong quan thuan véi mat d6 QXTT nhung
khong cho thdy twong quan véi chi s6 da dang. CHs c6 mdi twong quan
nghich véi da dang QXTT, tuy nhién dnh hudéng cua CHs tré nén manh hon
so v&i mua mua. Khi CHy c6 tuong quan thuan véi mat dd, con HeS lai tuong
quan thuan véi chi s6 H” va I". Ty 1& % sét miia kho van ghi nhan tuong quan
nghich (ngoai trir mat 6 QXTT) va toan dién véi cac dac diém QXTT giéng
nhu 6 mua mua (Bang 3.14).

3.3.2. Anh hwéng ciia thong s6 méi truwong tram tich lén dic diém ciia
quan xa tuyén tring song Ba Lai

3.3.2.1. Anh hwéng ciia khi hydro sulfua va metan

Nghién ctru cho thiy cac yéu t6 méi truong nhu khi H2S va CHa ¢6 anh
hudng 1o rét dén dic diém cua QXTT, dac biét la da dang giéng, chu yéu
trong khu vuc bén trong dap Ba Lai (gdm QX dép Ba Lai va QX thuong
ngudn). Ca hai khi nay déu c6 tac dong tiéu cuc dén da dang sinh hoc tuyén
trung, tuy nhién CH, lai c6 mdi twong quan thuan voi mat d6 QXTT trong
muia kho, ¢6 thé do su ton tai clia cac vi sinh vét hoa tong hop trong diéu kién
ky khi giau khi CH4 va HsS.

3.3.2.2. Anh huéng ciia pH

Vé pH, quan x4 tuyén tring phat trién tt trong moi trudng trung tinh dén
kiém (pH > 7), va giam manh trong diéu kién axit (pH < 6,5). Hoat dong ciia
dap 1am han ché tuan hoan nuéc, dan dén tich tu phu sa giau hitu co va phat
thai khi doc nhu CH, va H,S, dic biét & khu vuc gan dap (G3-G6).

3.3.2.3. Anh hwéng ciia do man va thanh phan tram tich

Do man va thanh phén trAm tich cling 4nh hudng manh dén QXTT. Mat
d6 va da dang tuyén tring c6 xu hudng giam tir ha luu 1én thugng ngudn do
d6 man gidm. Bén canh do, tram tich giau bun (kich thudc 16n, thoang khi,
giau hitu co) hd tro da dang sinh hoc cao hon so véi tram tich giau sét (kich
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thudc nho, yém khi, gitr chét doc cao), von 1am han ché su phat trién cua
nhiéu loai sinh vat. Tong thé, nghién ciru cho thdy QXTT ¢ song Ba Lai chiu
anh huong dong thoi ciia nhiéu yéu té méi truong, trong d6 HpS, CHy, pH,
d6 man va thanh phén trAm tich dong vai tro chi phéi manh dén cu tric, mat
d6 va da dang sinh hoc ctia quén X4.

3.4. Ung dung quén xi tuyén trung trong quan tric, danh gia chit
lwrgng moi trwong song Ba Lai

3.4.1. Cdc giéng tuyén tring nhay cim va chéng chiu véi khi hydro
sulfua va khi metan

Muia mua ghi nhan 34 gidng c6 twong tac véi khi H»S va CHa, trong do
¢6 10 gidng c6 kha nang chong chiu khi H,S (twong quan dwong véi H,S),
21 gidng chéng chiu khi CH, (twong quan duong véi CHy), 1 gidng
Pseudolella nhay cam voi H,S (twong quan am véi HpS), va 2 gidng
Halichoanolaimus va Halipletus nhay cam v6i CHy (twong quan am véi CHa)
(Bang 3.13). Trong s cac gidng tuyén tring c6 phan tng voi khi, s6 giéng
chéng chiu nhiéu hon s gidng nhay cam do kha ning thich nghi cao cua
tuyén trung. Ngoai ra, sb giéng c6 kha ning chéng chiu khi CH, nhiéu hon
sO gidng c6 kha nang chdng chiu khi H,S, didu d6 goi ¥ rang khi H,S c6 thé
gay ddc tinh cao hon khi so véi khi CHa.

Muia kho sb gidng tuyén tring c6 tuong tac véi khi giam khi so voi miia
mua (giam xudng chi con 10 gidng). Trong sd nay, khong ghi nhan giéng
nhay cam v6i HoS va CHa. Mita kho, s6 gidng chdng chiu voi HaS 14 6 gibng,
(gdm  gibng  Aphanonchus, — Heterocepalobus, — Paramonhystera,
Parascolaimus, Stephanolaimus, Tobrilus), trong khi c6 4 gibng
(Axonolaimus, Eumonhystera, Monhystera, Theristus) c6 kha ning chbng
chiu voi CH4 (Bang 3.14).

3.4.2. Twong quan giita cdc chi so sinh hoc véi cdc diic diém thong so
maoi trwong tram tich

Trong muia mua, cac chi s6 H’, MI, %c-p 3 va %c-p 4&5 tuong quan
thuén véi pH va ORP, trong khi %c-p 1&2 tuong quan nghich. Nhom c-p
4&5 1a nhém duy nhét nhay cam v6i CHa (r=-0,311; p = 0,033). Chi s6 ITD
tuong quan nghich voi pH va ORP (bang 3.15), cho thay ITD, MI, H’ va cac
nhém c-p cao phan anh chét lugng nén day theo cting mot xu hudng tang.
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Nhom dinh dudng 1B ting theo HaS va CHy, phu hop véi diéu kién trim
tich giau hitu co, c6 kha ning lam gia tang vi khuan — ngudn thirc an ciia

nhom nay.

Trong mua kho, MI va H’ tuong quan nghich véi ty 1€ sét (bang 3.16).
Do man 1am giam %c-p 1&2 nhung lam tang %c-p 3, trong khi %c-p 4&5
tuong quan nghich véi d6 man, cho thay cac chi s6 nay kém 6n dinh hon so
v6i mua mua. ITD lai nhay hon, twong quan nghich r6 véi d6 man va phan

anh chinh xac hon sy bién d6i cht lugng nén day.

3.4.3. Pdnh gid tong thé hién trang chit lwong moi trwong sinh thdi

nén ddy song Ba Lai theo quin xd tuyén triing

Mua muwa, khu
vuc ngoai dap co
chit luong mbi
truong nén day tot
nhét, thé hién qua H’
cao, ITD thip va ty
16 c-p 4&S5 tuong dbi
cao; trong khi khu
vuc trong dép va
thuong ngudn chi
dat mtrc trung binh
(Bang 3.17). Sang
mua khd, da dang
quan xi tuyén tring
tang nhung sy gia
taing nhom c-p 1&2
va giam c-p 4&5 lam
giam chi s sinh
truéng tuyén tring
MI va chi s6 dinh
dudng tuyén tring
ITD ting, khién ca

Bang 3.17. Hién trang chit hromg mai trrimg sinh thai nén diy séng Ba Lai vao

mita mira, dinh gis theo cac chi sé W, %oc-p, MI, va ITD

Chi i da aa
Chi 56 dinh - -
o c-p o dang dirimg tuyén Chat "".—’“3”""
Shannon triing (ITD) trromg
Khu Weiner (H') 2 .
vire Biém
S Gig | Phan | Gia | Phin 50 Phin
Gid i ri loai tr loai tring loai
fc-p 1&2:
— 71,03
Ngodl | C3045 191
dip le-p  4&5:
1 19.81
c-p 1&2:
Trozg .:.4,;];-*-33 270 | TOR] gy [ Tmog | o | Tong
aip | c-p e . binh ’ binh binh
18.06
le-p 1&2:
Thrgug 7348 Trung Trung Trung
t " | c-p3: 8,25 323 s 044 3
nguin E_E AReS: binh binh hinh
11827
Bang 3.18. Hién trang chiit lrgng méi trwimg sinh thai nén day séng Ba Lai vio
mita kh, dinh g theo cic chi s 17, %c-p, ML va ITD
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ba khu vuc déu duoc xép loai trung binh (Bang 3.18).
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Céc chi s6 H’, MI, %c-p va ITD cho thay hiéu qua cao trong danh gia
chat lwong méi truong sinh thai nén day song Ba Lai, trong d6 chi s6 ITD ¢6
phan nhay cam hon vao mua khé. Téng thé, nén day song Ba Lai co chét
luong tot vao mua mua nhung giam xubng trung binh vao mua kho. Do do,
can c6 bién phap quan 1y va theo ddi dién bién chit lvong mdi truong nén
day song Ba Lai trong thoi gian téi.

3.5. Giai phap tng dung quin xi tuyén trung dé quan Iy méi truong
& cac thity vure tu dong, hd chira do anh hwéng ciia dip chin

Két qua luan an cho thay quan xa tuyén trung (QXTT) 1a cong cu sinh
hoc hiéu qua dé danh gia va theo ddi chit lwong moéi truong nén day tai cac
hd chira va thuy vuc chiu anh huéng ctia dép chén. Cac chi sé H’, M1, c-p va
ITD phan anh nhay cac bién dong nén day theo mua, dac biét trong diéu kién
bién dbi thiry van.

Chuong trinh giam sat nén duogc trién khai t6i thiéu hai 1an mdi nam (mua
mua — mua kho), v6i cac diém quan tric dai dién cho ba ving sinh thai (ngoai
dap, trong dap, thuong ngudn). Viée giam sat QXTT can két hop cac thong
s6 1y-hoa (pH, DO, 6 min, dinh dudng, khi nha kinh, cdu trac hat tram tich)
nham hd trg dién giai co ché bién dong sinh thai.

Dénh gia chat luong nén day c6 thé dua trén hé thdng ngudng canh bao
dang “dén giao thong”, trong d6 ving xanh phan anh diéu kién tét, viing vang
biéu thi ddu hiéu suy giam can ting cuong giam sat, con ving cam—do cho
thdy suy thoai rd rét va yéu cau can thiép quan ly. Cac ngudng cu thé can
dugc thiét 1ap phi hop véi ddc thu timg hd hodc dép.

Khi phat hién d4u hiéu suy giam chit luong nén day, cac bién phap quan
1y wu tién bao gom: (1) kiém soat va giam tai ngudn thai hitu co, dinh dudng
dau vao; (2) quan 1y va nao vét tram tich khi can thiét; (3) diéu chinh ché do
van hanh dap dé tang luu thong nudc; va (4) ap dung cac giai phap dwa vao
tu nhién nhu ving dém thuc vat hoac dam lﬁy nhan tao nham loc va hép thu
dinh dudng trudc khi vao hd chira.
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KET LUAN VA KIEN NGHI

Két luin

Nghién ctru dd phén tich dwoc phat thai khi H»S va CHy trong tram tich
song Ba Lai. Mic du déu 13 san phdm cua qua trinh phan huy ky chat hitu co
nhung co6 sy khac bi¢t trong ham lugng phat thai cta 2 khi nay theo mua
cling nhu theo cac vi tri khao sat. Trong khi khi H,S khong ghi nhan sy khac
biét ham lugng theo mua thi lugng phat thai khi CH4 mua khd cao hon mua
mua. HaS c6 xu hudng phat thai cao ¢ cac vi tri ngoai dap, nguoc lai CHy
phat thai cao & mdt s6 vi tri bén trong dap. Nguyén nhan dén tir anh hudng
ctia mot s dic diém moi trudng trim tich, dic biét 1a d6 man va thanh phan
tram tich.

Quan x4 tuyén trung song Ba Lai c6 su da dang cao vé cdu tric quan xi
khi so v6i cac nghién ctru trude day ¢ trong va ngoai nude, gdm 190 gidng,
67 ho, 11 bd, va 2 16p (Chromadorea va Enoplea). Ngoai ra, mat do va da
dang sinh hoc cia quan x4 tuyén trung song Ba Lai ciing ghi nhin ¢ mirc cao
khi so v6i cac nghién ctru trén thé gigi. M4t do va da dang sinh hoc tuyén
trung déu ghi nhan c6 sy khac biét theo mua va theo vi tri khao sat. Tuy nhién
thé hién rd nhét theo mua véi mua khd c6 mat d6 va da dang cao hon mua
mua. Cau tric phan bd cia quan xa tuyén tring song Ba Lai, thé hién dam
nét sy chia cit va anh huong cua dap chén, quin xi nay bi chia cit thanh
quin x3 trong va ngoai dap. Quan x4 trong dap bao gdm 2 nhém nho 14 trong
dap (khu vuc gan dap Ba Lai) va thugng ngudn. Pic diém vé da dang sinh
hoc & cac qu?m x4 bi chia cit co sy khac nhau nhung chi thé hién rd vao mua
mua, mua kho khong rd rang. Nguoc lai, sy khac biét trong cAu tric & cac
quan xa bj chia cat déu 16n & ca 2 mua khao sat. Do d6, cau trac thanh phan
loai nhay cam hon véi su thay dbi cua méi truong, khi so voi cac chi sé da
dang.

Mot sé dic diém khac cua quan xi tuyén tring song Ba Lai ciing duoc
phan tich va danh gia nhu chi s6 c-p, chi sb sinh trudng MI, céc kiéu dinh

dudng va chi s6 dinh dudng ITD. Nhin chung cac dic diém nay déu c6 su
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bién dong theo khong va thoi gian. Tuy nhién thé hién rd nhat theo mua voi
mua mua co trung binh gia tri MI va ITD cao hon mua kho. Ngoai ra, nghién
ctru da sur dung cac chi s6 H’, ML, c-p, ITD dé danh gia chét lugng méi truong
sinh thai nén d4y song Ba Lai. Theo d6, chat luong méi truong sinh thai nén
day cua song Ba Lai ghi nhin muc kha tot vao mua mua va trung binh vao
mua kho. Tuy nhién, nén két hop nhiéu chi sb sinh hoc khéc nhau caa QXTT
trong danh gia chét luong nén day dé dua ra nhan dinh toan dién va chinh
xéc nhat.

Khi H,S, CHq, pH, d6 man, thanh phan trim tich déu ghi nhan c6 anh
huong dén dic diém cua quan x4 tuyén trung séng Ba Lai. Khi H,S va CH,
chit yéu anh huong dén QXTT bén trong dap Ba Lai, 2 khi nay nhin chung
lam giam da dang sinh hoc QXTT, it anh hudng dén mat d6. Nhu vay, quin
xa tuyén tring c6 tiém ning ding lam chi thi cho phat thai khi H»S va CHa,
sinh ra tir diéu kién ti dong & cac dap chén, hd chia.

Kién nghi

Viée str dung cac chi sé da dang sinh hoc truyén théng chwa thé danh gia
dugc bién dong trong ciu triic thanh phan loai dudi tic dong cia cac yéu td
moi truong. Do d0, nghién ctru trong tuwong lai can sir dung thém cac chi sb
da dang lién quan dén cic biac phan loai (taxonomic resolution) nhu
taxonomic distinctness (A+) va variation in taxonomic distinctness (A+).
Ddng thoi, so sanh s nhay cam véi moi trudng cac chi sb ndy véi cac chi sb
da dang truyén thong (Shannon-Wiener H’, Margalef d, Pielou's evenness J”,

).

bé ung dung thyc tien QXTT vao danh gia chat lugng moi truong tram
tich. Nghién ctru trong twong lai can tiép tuc danh gia twong quan cia QXTT
v6i nhiéu yéu t6 méi trudng nhu: Dinh dudng (nhu nito tong (TN), phbt pho
téng (TP), chat hitu co tong (OM), Chlorophyll (Chl), TOC, NH*, NOs’,
NO?, PO,*), kim loai ning, ... dé c6 cai nhin bao quat vé thay ddi trong ciu
trac va dic diém QXTT dudi anh hudng cua didu kién moi truong, nhét 1a

cac yeu t0 gay 6 nhiem.
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Nguyén nhan din dén sy khac biét trong cAu tric va thanh phan loai giita
cac quan x3 bi chia cit hién van chua duoc 1y gidi rd rang. Mot gia thuyét
cho rang sy khac biét vé ngudn thirc dn va cau trac mang ludi dinh dudng co
thé déng vai tro quan trong trong qua trinh nay. Do d6, nghién ctru dong vi
6n dinh (stable isotopes) dé theo ddi su bién di trong mang ludi thirc an cua
tuyén tring c6 thé cung cip bang chimg gitp giai thich sy khac biét vé thanh
phan loai gitra cac quan xi.

NHUNG PONG GOP MOI CUA LUAN AN

1. Nong d6 khi CH4 va H,S trong toan chiéu dai song Ba Lai lan dau tién
duogc nghién ciru day du theo khong gian va thoi gian trén ving ctra séng duy
nhét thudc hé théng ctra séng Ctru Long bi dap chén trén dong chinh;

2. Phat hién va ghi nhan dugc cac mirc d6 anh huéng cia khi CHs va H,S
dbi voi cac ddc tinh ciia quan x4 tuyén trang séng ty do nhu do phong phu,
mat d§ phan bd, cac tinh chét da dang thong qua cac chi s6 dai dién, cép do
clia cac nhom chi thi, cac nhom wu thé cling nhu céac tinh chét noi tai khac
clia quan x4 tuyén trung sdng tu do trong nén day tram tich song Ba Lai;

3. Panh gia chat lugng méi truong song Ba Lai thong qua quan x3 tuyén
trung lam chi thi. Pdng thoi, cung cp nhiing dit liéu khoa hoc, phuwong phap
luén lién quan trong viéc timg dung nhém dong vat nay lam chi thi phuc vu

giam sat va quan 1y moi trudong nuéc.
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