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LOI CAM DOAN

Xin cam doan day la cong trinh nghién ctru cua toi dudi sy huéng dan khoa
hoc ctia PGS.TS. Ngo Xuan Quang va TS. Nguyén Minh Ty. Lu4n 4n str dung thong
tin trich dan tir nhiéu ngudn tai liéu tham khao khac nhau va cac thong tin trich din
dung qui dinh va c6 ngudn gde rd rang. Cac s lidu va két qua nghién ctru trinh bay
trong Ludn an nay 1a hoan toan trung thuc, dugc cac dong tac gia cho phép sir dung

va chua ting duoc cong bd trong bat ky mot cong trinh nao khac.
Ha Noi, ngay 25 thang 02 nam 2026
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LOI CAM ON

Luan an nay duoc thyc hién tai Hoc vién Khoa hoc va Cong nghé — Vién Han
1am Khoa hoc va Cong nghé¢ Viét Nam. Trong sudt qua trinh hoc tap va trién khai
nghién ciru, t6i d3 nhan duge sy hd trg quy bau cua Thﬁy, Co, cac nha khoa hoc, déng
nghiép, ban bé va gia dinh da chi dan va dong vién gitip t6i hoan thanh cong trinh
nghién ctru luan 4n tién si nay.

T6i xin bay t6 10ng biét on sau sic nhat dén thay PGS.TS. Ngo Xuan Quang
va TS. Nguyén Minh Ty, nhitng ngudi thdy di tan tim chi day va truyén dat kién
thirc, kinh nghiém thyc tién cho t6i trong sudt qua trinh hoc tap, nghién ctru va thuc
hién luan an. Sy tan tuy, tinh than nghiém tic trong khoa hoc va nhiing chi dan tan
tinh, chu d4o cua thay di gitip t6i hinh thanh tu duy nghién ctru doc 1ap va kién dinh
theo dudi linh vuc tuyén trung. Pac biét, 1a su can trong trong li€ém chinh khoa hoc,
trinh d6 hoc thuat chuyén sau va phong thai lam viéc chuan myc cta thay PGS.TS.
Ngb Xuin Quang di c6 nhitng dinh huéng chuyén mén ciing nhu dao dirc nghé
nghiép cho t61 trong qua trinh lam khoa hoc.

Xin tran quy sy chan thanh cua thay PGS.TS. Nguyén Vian Péng, Trudng b
mon Hoéa phan tich, Truong Pai hoc Khoa hoc Ty nhién — Pai hoc Quéc gia TP. HO
Chi Minh d3 nhiét tinh huéng dan t6i thyc hién phan tich cac chi tiéu hoa 1y moéi
truong.

Cam on sy hd tro vé hoat dong khoa hoc va hoa cht thiét bi cua dé tai
NAFOSTED (mi s6 106.06-2019.51), Quy Phat trién Khoa hoc va Céng nghé Quéc
gia. Dong thoi, t6i xin ghi nhan sy gitp d& cua tap thé nghién ctru thudc Phong Cong
ngh¢ va Quan 1y Méi truong, Vién Khoa hoc sy séng (nguyén 1a Vién Sinh hoc nhiét
do1 — Vién Han 1am Khoa hoc va Cong ngh¢ Vi¢t Nam) da hd tro thiét bi, dung cu
thu 14y miu va bd tri phong thi nghiém dé t6i tién hanh phan tich, xir Iy miu tuyén
trung; Pac biét, to1 xin ghi nhan sy gitp dd nhiét tinh cia ThS. Tran Thanh Thai trong
cac dot khao sat thu mau tai song Ba Lai.

Chan thanh cam on Giam ddc Hoc vién, 1anh dao Vién Khoa hoc su séng, quy
thiy c6 phu trach cong tac dao tao tai Vién Khoa hoc su song, va quy thiy c6 cong
tac phong Pao tao ctia Hoc vién Khoa hoc va Cong nghé da hd tro cac thu tuc hanh
chinh nhanh chéng — chinh xac, kip thoi hoan thién hd so cac vong bao v¢€ luan an.

Tran trong cam on su quan tim, hd tro cia 1anh dao Trudng Pai hoc Thu Dau
Mot, Uy ban nhan dan tinh Binh Duong (nay 1a UBND thanh phé H6 Chi Minh) d4
tai trg toan b hoc phi dé t6i theo hoc chuong trinh Tién si, day la nguén dong luc

16n giup toi an tdm hoc tap, nghién ctru va hoan thanh luan 4n dung tién do.



Cudi cuing, toi xin bay t6 1ong biét on sau sic dén gia dinh, dic biét 1a nguoi
vo Phan Thi Thanh Huyén va con trai Pham Gia Khang 1 nhiing nguoi luon & phia
sau, 1a diém duya tinh than viing chic gitp vuot qua thir thach kho khan dé t6i hoan
thanh lun 4n tién si. Cam on nhiing ban bé va dong nghiép di dong vién, iing ho toi
trong thoi gian hoc tap tién si.

Ha Ng¢i, ngay 25 thang 02 nam 2026
Téac gia luian an

Pham Ngoc Hoai
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DANH MUC KY HIEU, CHU VIET TAT

TU VIET TAT CHU THiCH

ANOVA Phan tich phuong sai (Analysis of Variance)

c-p Chi s6 chéng chiu/nhay cam (Colonizer- Persister)

d Chi s6 phong phu Margalef
(Distzgnce-based Linear Model) 1a phuong phap hoi quy

DistLM da bién dya trén khoang cach, thuong dung trong sinh
thai de xac dinh va dinh lugng murc d6 chi phéi clia céc
yéu t& moi trudng 1én cau tric quan x4 sinh vat

DbBSCL DPodng bang song Ciru Long

DCHC Pap chin ho chira

DbVKXS DPong vat khong xuong séng

DVDKXS Pong vat day khong xuong song

EU WED Chi thi vé& khung nuéc cua Lién minh Chau Au
(European Union Water Framework Directive)

GC-FID Phuong phép sic ky khi ghép ddu do ion héa ngon lira
(Gas Chromatography — Flame Ionization Detector)

H’ Chi sb da dang sinh hoc Shannon — Weiner

HST H¢ sinh thai

PCC Uy ban lién chinh pha vé Bién d6i khi hau
(Intergovernmental Panel on Climate Change)
Chi s6 dinh dudng tuyén truing (Index of trophic

ITD .
diversity)

I Chi s6 dong déu Pielou’s

KCN Khu cong nghiép

MDS Phan tich do luong da hudng (Multidimensional Scaling)

Meiobenthos R A T A X . o .

(meiofauna) Dong vat khong xuong song day nho (cd trung binh)
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TU VIET TAT

CHU THICH

Chi sd sinh trudng duoc st dung dé danh gia stc khoe

M sinh thai ctia quan x4 tuyén triung tu do (Maturity index)
Pon vi do ndng do chat trong dung dich HS
mM (1 millimol = 1073 mol/L = 1 mol/m?) tuong duong 1 mM
H>S = 1000 uM = 34,08 ppm
Pon vi do ndng do chét trong dung dich CHa
M (I micromol = 107 mol/L = 107> mM) tuong duong 1
uM CH4= 0,001 mM = 0,01604 ppm
oM Pon vi do nong do chat trong dung dich (1 nanomol =
107 mol/L = 107® mM)
MRC Uy ban song Mé Kéng (Mekong River Commision)
Thé oxy hoéa khir (Oxidation-Reduction Potential), don
ORP .
vi do: mV
Hydrocacbon thom da vong (Polycyclic Aromatic
PAH
Hydrocarbons)
Phan tich phuong sai da bién (Permutational
PERMANOVA Multivariate Analysis of Variance)
PL Phu luc
QXTT Quan x4 tuyén trung
QX Quﬁn xa
S S6 giong/loai
Tong chat ran hoa tan (Total Dissolved Solids) — don vi
TDS <
do: mg/L hodc ppm
Tp. Thanh ph
SD Do 1éch chuan (Standard Deviation)
SIMPER Ty 1é phan trim d6 tuong dong (Similarity Percentage)
SIMPROF Phan tl.Ch tuong dong ndi tai quan xa (Similarity Profile
Analysis)
Tukey HSD Phan tich hau kiém Tukey HSD (Tukey’s Honestly

Significant Difference)




il

TU VIET TAT CHU THICH

UBND Uy ban nhén dan

VNCOLD Uy bag quoc gia Vi¢t Nam ve dap 16n (Vietnam National
Committee on Large Dam)

VSV Vi sinh vat
Céc hop chit hitu co chira Iuu huynh d& bay hoi (Volatile

VOSC ;
organic sulfur compounds)

WCD Uy ban thé gi6i vé dap (World Commission on Dams)




v

DANH MUC BANG BIEU

Béang 1.1. Cac phan ung da dang cua QXTT v6i cac dang x4o tron ciia moi trudong

............................................................................................................................ 22
Bang 2.1. Toa d0 vi tri thu mau trén song Ba Lai theo hé toa do quéc gia VN-2000
............................................................................................................................ 35
Bang 2.2. Chi s6 c-p ctia mOt 56 1o tuyEn tring .........o.veveeeeeeeeeeeeeeeeeeeeeee e 40

Bang 2.3. Ngudng phén loai chit lugng moi trudng theo cac dic diém cua quan xa
tuyén tring duoc st dung bdi Moreno va cong sw (2011)......oveveieveeeeeeeeeeeeeereenae. 42
Bang 3.1. Két qua phan tich twong quan Spearman giita khi H2S, CHa va mot sb dic
GHEIM INIOT EIUOTIE ..ot ee e e e 56
Bang 3.2. So sanh cdu trac thanh phan quan xa tuyén trung séng ty do song Ba Lai ¢
cac nghién clru Kh&c nhaul ........coooviiiiiiiic e 72
Bang 3.3 Ty 18 twong ddng va cac gidng dong gop vao su trong dong cia timg nhom
quan x3 tuyén trung song Ba Lai ¢ mMUa MUA ........c.vveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeae 75
Bang 3.4. Ty 18 khac biét va cac gidng dong gop vao su khac biét cia nhom quén xa
ngoai dap va nhom quan xa trong dap VA0 MUA MUA............cvveeeereeeeeeereeeeeeereereeene. 76
Bang 3.5. Ty 18 khac biét va cac gidng dong gop vao su khac biét cia nhom quan xa
ngoai ddp va nhom quan xa thugng ngudn song Ba Lai vao mia mua................. 77
Bang 3.6. Ty 18 khac biét va cac gidng dong gop vao su khac biét cia nhom quan xa
trong dap va nhom quan xa thuong ngudn song Ba Lai vao mia mua .................. 78
Bang 3.7. Ty 18 twong ddng va cac giéng dong gop vao su tuong ddng cua timg nhom
quan x3 tuyén trang song Ba Lai ¢ muia KNG .........c.ooevimeveeeeeeeeeeeeeeeeeeeeeeeae 81
Bang 3.8. Ty 18 khac biét va cac gidng dong gop vao su khac biét cia nhom quan xa
ngoai dap va nhom quan xa trong dap vao muia Kho..........oveeveeeveieeeeeeeeeeeeeeeeenae. 83
Bang 3.9. Ty 18 khac biét va cac gidng dong gop vao su khac biét cia nhom quan xa
ngoai dap va nhoém quan xa thugng ngudn song Ba Lai vao mia kho .................... 84
Bang 3.10. Ty 1é khac biét va cac gibng dong gop vao sy khac biét ctia nhoém quan xa
trong dap va nhom quan xa thuong ngudn song Ba Lai vao mia kho .................... 85
Bang 3.11. Tuong quan (r va p) gitra dic diém quan x3 tuyén tring va mot sd yéu td

moi trrong tram tich VA0 MUA MUA........cceeiriieeiieeiiecie et ee e e 99



Bang 3.12. Tuong quan (r va p) gitra dic diém quan x3 tuyén tring va mot sd yéu to
moi trudng tram tich VA0 MUa KNO........ovoveoveeeeeeeeeeeeeee e, 101
Bang 3.13. Két qua phan tich twong quan giita cic giéng tuyén tring va ndng do khi
H>S va CHq phat thai tir trim tich song Ba Lai v40 mia Mua...............coccevvvennnen. 104
Bang 3.14. Két qua phén tich tvong quan giira cac giéng tuyén tring va nong do khi
H>S va CHq phat thai tir trim tich song Ba Lai vao mia kKho .........c.covvevveevevennnen. 107
Bang 3.15. Tuong quan (r va p) giita ddc diém chi thi sinh hoc clia quan xi tuyén
tring va mot s6 dic diém moi trudng VAo MUA MUA ..........vvvevereeeeeeeeeeeeeeeeeeeeeean. 109
Bang 3.16. Tuong quan (r va p) giita ddc diém chi thi sinh hoc clia quan xi tuyén
tring va mot s ddc diém moi truong vao muia Khd .........eerveererrverneseeerecreeenanns 110
Bang 3.17. Hién trang chit luong moi truong sinh thai nén day song Ba Lai vao mua
mua, danh gia theo cac chi s6 H’, %c-p, ML VA ITD ...ooeovieeeeeeeeeeeeeeeeeeeeene. 112
Bang 3.18. Hién trang chit luong moi truong sinh thai nén day song Ba Lai vao mua
kho, danh gia theo cac chi s6 H”, %cC-p, ML, VA ITD ...oooviiiiiiiiiieeeeeee, 113



vi

DANH MUC CAC HINH ANH, PO THI

Hinh 1.1. Chu trinh luu huynh & viing dat ngap nudc trong diéu kién wot va kho ..12

Hinh 1.2. So d6 qua trinh chuyén héa sinh hoc ky khi cta chit hitu co................... 14
Hinh 1.3. Co ché hinh thanh khi nha kinh trong trAm tich thiiy vuc . .......cccouev... 14
Hinh 1.4. Mbi lién hé gitta 46 min va da dang tuyén trung ving cira séng.............. 18
Hinh 1.5. S6ng Mé Kong va hé thong 8 Clra SONE «........c.veeveeeeeeeereeeeeeeeeereeeeeeeae 26
Hinh 1.6. Céng dép Ba Lai (Ngudn: NCS chup thang 10/2020) ..........cooeeeeuereemnen.. 29
Hinh 1.7. Hinh LANDSAT thé hién su thay doi trong co cAu sur dung dét luu vue
song Ba Lai qua cdc nam 1988, 1996, 2006 va 2015........c.ccevviieeciieeiiieeciee e, 32
Hinh 2.1. Ban d6 vi tri khu vuc 14y mau trén séng Ba Lai, Bén Tre. ......covveeen...... 34
Hinh 2.2. Quy trinh thi nghiém phan tich mau khi H,S trong tram tich................... 36
Hinh 2.3. Quy trinh thi nghiém phan tich mau khi CHa trong tram tich .................. 37
Hinh 2.4. Quy trinh phén tich xt Iy mau tuyén tring trong phong thi nghiém ........ 38
Hinh 2.8. Nguyén tit danh gia chit luong moi truong tong hop tir cac chi sé khac
nhau (Piéu chinh tir Chen va cOng St 2018)......vveveeeeeeeeeeeeeeeeeeeeeeeee e, 43
Hinh 3.1. Néng do HaS do tai cac vi tri khdo sat trén song Ba Lai vao mua mua va
INUA KRG 1ttt e 45
Hinh 3.2. Két qua phan tich hau kiém Tukey HSD nong d¢ khi H»S theo vi tri ......46
Hinh 3.3. Tich lity vat chat hitu co ¢ phia trong gan chan dap Ba Lai (G4)............. 47

Hinh 3.4. Nong @6 CH4 do tai cac vi tri khao sat trén song Ba Lai vao mia mua va

Hinh 3.5. Két qua phan tich hau kiém Tukey HSD ndng d6 khi CH4 theo muia (a) va
VI AT (D)oot 48

Hinh 3.6. Gia tri pH do tai cac vi tri khao sat trén song Ba Lai vao mua mua va mua

Hinh 3.7. Két qua phan tich hau kiém Tukey HSD d¢ pH theo mua (a), vi trf (b)...50

Hinh 3.8. P6 man do tai céac vi tri khdo sat trén song Ba Lai gilta muia mua va mua



vil

Hinh 3.10. Qué trinh xam nhép man vung ngot hoa trong dap Ba Lai vao mua kho ...

.......................................................................................................................... 52
Hinh 3.11. Gi4 tri thé oxy hoa khir do tai cac vi tri khao sat trén séng Ba Lai giita mua
mMUua Va MUA KNG ..o e 53
Hinh 3.12. Két qua phan tich hau kiém Tukey HSD ciia ORP theo muia.................. 53
Hinh 3.13. Ty 1¢ thanh phan tram tich tai cac vi tri khao sat trén séng Ba Lai vao mua
mua (2) va mMuUa KhO (D) ..ceeeieiieeeeeeee e 54
Hinh 3.14. Két qua phén tich hau kiém ty 1& %bun theo mua (a) va vi tri (b).......... 54
Hinh 3.15. Két qua phén tich hau kiém ty 1& %cat theo mua (a) va vi tri (b)........... 55
Hinh 3.16. Két qua phén tich hiu kiém ty 1& %sét theo mua (a) va vi tri (b) ........... 55

Hinh 3.17. Ty 1€ va mat dg cac 16p cua QXTT song Ba Lai vao muia mua (a, ¢), mua

KRO (B, @) ettt e et 59
Hinh 3.18. Ty 18 va mat do cac bd vu thé trong QXTT soéng Ba Lai vao mua mua (a,
C), MUA KNG (D, @) weeieeiiieiee et e 59
Hinh 3.19. Ty 1& va mat d6 cac ho vu thé trong QXTT séng Ba Lai vao mia mua (a,
C), MUA KNG (D, ) weeieiiiieie et e 60
Hinh 3.20. Ty 18 va mat d6 cac gidng wu thé trong QXTT séng Ba Lai vao mua mua
(2, €), MUAKNO (B, d) eeeieiiiiiiiecieeece e e 61
Hinh 3.21. Céu trac tong hop thanh phin quan xi tuyén tring song Ba Lai: 19p (a),
b0 (D), 10 (), VA ZIONG (A) cvrveeeeeeee e, 62
Hinh 3.22. Mat d6 trung binh cta quan x4 tuyén tring & song Ba Lai..................... 63

Hinh 3.23. Két qua phén tich hau kiém Tukey HSD mét d6 cua QXTT theo mua (a),
1 10 o (o) TSRS 64

Hinh 3.24. Chi sb phong phu vé giéng (S) ctia quan x4 tuyén tring & séng Ba Lai 64
Hinh 3.25. Két qua phén tich hiu kiém Tukey HSD chi s6 phong phu vé giéng (S)

clia quan x4 tuyén trung ¢ song Ba Lai theo mua (a), Vi tri (b) ..c.veeveeeeeeeeeeeeeae. 65
Hinh 3.26. Chi sb da dang Margalef (d) ctia quan x3 tuyén trung & song Ba Lai ....66
Hinh 3.27. Két qua phan tich hau kiém Tukey HSD chi s6 da dang Margalef (d) cta

quAN X3 tuyen tring & SONE Ba Lai ......o.veveeeeeeeeeeeeeeee oo 66

Hinh 3.28. Chi s6 da dang Shannon-Weiner (H' log) cia quin x4 tuyén tring & song



viil

Hinh 3.29. Két qua phan tich hau kiém Tukey HSD chi s6 da dang Shannon-Weiner

(H' logz) cua QXTT theo muia (a), Vi tri (D) ..eeeeeeeeieeiieeiiecieeee e 67
Hinh 3.30. Chi s6 dong déu Pielou (J') ciia quan xa tuyén tring ¢ song Ba Lai ......68

Hinh 3.31. Két qua phan tich hau kiém Tukey HSD chi s6 dong déu Pielou (J') cua

QUAN XA TUYEN TN ..o 68

Hinh 3.32. Chi s6 da dang Hill (N1, N2, Ninf) ctia quan xa tuyén tring & song Ba Lai.

(D) oot e e e s 70

(D) oo e 70

Hinh 3.36. Phan tich MDS c4u trac phan bd trung binh ctia quan x3 tuyén tring vao
100110 101 2 O U PP U OOTPOTUTPPRRRUPURRRPRO 73
Hinh 3.37. Dic trung sinh thai cia 3 quan x3 tuyén trung song Ba Lai vao mua mua
(Két qua phan tich hdu kiém Tukey HSD thé hién qua ky tir a, b, ¢ cing ky tw thi khong
KIUAC DIGE) ..ottt ettt sttt e 74
Hinh 3.38. Phan tich MDS c4u trac phan bd trung binh ctia quan x3 tuyén tring vao
TNUA KNG 1.ttt ettt sttt e ae e e e e 79
Hinh 3.39. Bic trung sinh thai cia 3 quin x3 tuyén trung song Ba Lai vao mua kho
(Két qua phdn tich hdu kiém Tukey HSD thé hién qua ky tw a, b, ¢ ciing ky tw thi khéng

KRAC BICE) ... e 80
Hinh 3.40. Ty 1¢ nhom c-p 1&2 (%) ctia quan x4 tuyén triung song Ba Lai............. 88

Hinh 3.41. Két qua phan tich hau kiém Tukey HSD ty 1& c-p 1&2 (%) ctia QXTT.88

Hinh 3.42. Ty 1é nhom c-p 3 (%) clia quan x4 tuyén tring song Ba Lai .................. 89
Hinh 3.43. Két qua phan tich hau kiém Tukey HSD ty 1& c-p 3 (%) caa QXTT......89
Hinh 3.44. Ty 1& nhom c-p 4&5 (%) ctia quan xa tuyén tring song Ba Lai.............. 90

Hinh 3.45. Két qua phan tich hau kiém Tukey HSD ty 18 c-p 4&5 (%) cua quin x3
tUYEN trUNEG SONE Ba LAT ... 90

Hinh 3.46. Chi sb sinh trudng MI cta quan x3 tuyén trung song Ba Lai.................. 91



X
Hinh 3.47. Két qua phan tich hau kiém Tukey HSD chi s6 sinh truéng MI cua quan
XA EUYEI TN ..ot sseenesean. 91
Hinh 3.48. Ty 1é nhoém dinh dudng 1A (%) ctia quan x4 tuyén tring song Ba Lai..92
Hinh 3.49. Két qua phan tich hau kiém Tukey HSD ty 1¢ nhém dinh dudng 1A (%)

clia quAN XA tuyén tring SONE Ba Lai ........c.oo.ovoivveieeeeeeeeeeeeeeeeeeee e 93
Hinh 3.50. Ty 1é nhoém dinh dudng 1B (%) ciia quan xa tuyén tring song Ba Lai ..94
Hinh 3.51. Két qua phan tich hau kiém Tukey HSD ty 1& nhom dinh dudng 1B (%)

clia quAN XA tuyén tring SONE Ba Lai ........c.oo.ovoivveieeeeeeeeeeeeeeeeeeeee e 94

Hinh 3.52. Ty 1¢ nhém dinh dudng 2A (%) ctia quan x4 tuyén tring song Ba Lai.......

Hinh 3.53. Két qua phan tich hau kiém Tukey HSD ty 1¢ nhém dinh dudng 2A (%)

clia qUAN XA tuyén tring SONE Ba Lal........c.veeveeeeeeeeeeeeeeeeeeeeeeeeeeeeee e eeeeene e 95
Hinh 3.54. Ty 18 nhém dinh dudng 2B (%) ctia quan xa tuyén tring song Ba Lai ..96
Hinh 3.55. Chi sb dinh dudng ITD cta quan xi tuyén tring séng Ba Lai ............... 97

Hinh 3.56. Két qua phan tich hau kiém Tukey HSD chi s6 dinh dudng ITD cua quan
XA EUYEI UG ..ot e e e e eee e s e eeeeseee e s seeeeseae. 97

Hinh 3.57. Phan tich DistLM mé ta mdi quan hé giira cac diéu kién méi trudng va
cAu tric quAn X3 tuyén tring VA0 MUA MU .........eevveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeneeae 98
Hinh 3.58. Phan tich DistLM md ta mdi quan hé giira cac diéu kién moi trudng va

cau trac quan xa tuyén trung vao mua Kho .........cccceeveiieeiiiiiiicee e, 100



MO DAU

1. Pit van dé

Pong bang song Ciru Long thudc chau tho song Mé kong, c6 vai tro chién lugc
trong phat trién kinh té - nong nghiép cua Viét Nam, déng thoi dugc xem 1a mot trong
nhing “vya laa” 16n cta thé gidi, cung cap ngudn lwong thuc quan trong, dic biét 1a
l4a gao, trai cay va thity san cho thi truong trong nuéc va quoc té [1, 2]. Tuy nhién,
khu vyc nay dang chiu tic dong manh mé& cuia bién d6i khi hau va suy giam nguon
nudc ngot tir thuong nguén, dan dén xam nhdp man va han han nghiém trong [3]. bé
g pho, nhidu cong trinh thuy loi, trong d6 c6 cac dap va cong ngan man, da duoc
xdy dung nhim diéu tiét ngudn nudc va bao vé san xuit nong nghiép. Pap Ba Lai la
cong trinh 16n dau tién thudc Dy an Thuy loi Bic Bén Tre, dugc xay dung vao nam
2002, ngin dong & cira song Ba Lai, mot nhanh ciia hé thong song Mé Koéng [4]. Viéc
van hanh Céng dap Ba Lai da mang lai nhiéu loi ich trong kiém soat 1d, ngan man, trix
ngot va tudi tiéu, gop phan nang cao ning suit ndng nghiép va cai thién doi séng
nguoi dan dia phuong [5, 6]. Tuy nhién, bén canh vdi cac loi ich do, dap cling gay ra
nhirng tac dong bat loi ddi voi cht lugng moi trudng thuy vuc. Nhidu nghién ctru ghi
nhan su thay ddi 13 rét vé dac diém hoa-ly va sinh hoc sau khi dap di vao hoat dong:
tong chét ran lo lung, kim loai nang (Hg, Pb) va chét dinh dudng (phosphat, nitrat)
tang nhanh ¢ trong dap [7, 8], trong khi oxy hoa tan giam va d§ duc nudc gia tang [9,
10]. Tram tich bi giit lai bén trong dap gy hién twong boi lang, ti dong, giy ra tinh
trang thiéu oxy tang day [11], thuc ddy qua trinh yém khi dién ra nhanh, phat sinh khi
metan (CH4) va hydro sulfua (H,S), anh hudéng dén can bang sinh thai va chit luong
moi truong nudce [12].

Trong cac hé sinh thai thuy vuc, H»S 1a khi doc ddi véi hau hét sinh vat, co
anh huéng manh dén quan xa dong vat day, dic biét 1a nhom tuyén trung [13]. Trong
khi 6, tac dong ctia khi metan dén tuyén trung chua dugc nghién ctiru nhiéu, mic du
khi nay thudng xuit hién ciung v6i khi HaS trong cac tram tich yém khi [14]. Nong
d6 khi metan va hydro sulfua trong tram tich c6 anh huéng truc tiép dén su bién dong
s6 lwong gidng, loai va 6 phong phu clia quan x3 tuyén trung [15]. Pay 12 nhom sinh
vat chi thi nhay cdm, phan 4nh nhanh sy thay ddi moi truong va duoc st dung rong

rai trong giam sat, danh gia tdc dong ctiia con nguoi lén 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
thue hién, nham gop phan xdy dung co sé khoa hoc cho viée dé xuét cac giai phap
bao vé, str dung hop 1y, phuc hdi va duy tri bao ton da dang sinh hoc & luu vuc séng
Ba Lai 1a cap thiét.



2. Muc tiéu nghién ctru
2.1. Muc tiéu tong qudt
Nghién ciru quan x4 tuyén tring trong diéu kién tram tich, ti dong phat sinh cac

khi CH4 va H»S giy ra do dép chan trén song Ba Lai, tir d6 ap dung quan x3 tuyén
trung song tu do 1am chi thi danh gia chat luong moi truong.
2.2. Muc tiéu cu thé

- Xac dinh nong d¢ khi hydro sulfua va metan phat thai tir tram tich séng Ba
Lai.

- Panh gia dic diém quan xa va cau tric phan b quan xa tuyén tring song tu
do trong trdm tich song Ba Lai dudi tic dong cua cac yéu to méi trudng, chu yéu la
khi hydro sulfua va metan.

- P& xuét tng dung tuyén trung lam cong cu chi thi trong quan tric va quan ly
moi truong song Ba Lai.

3. DPéi twong va pham vi nghién ciu
3.1. Poi twong nghién ciru

- M6t s6 tinh chat méi trudng hod 1y trong tram tich song Ba Lai.

- Nong do khdi lugng khi hydro sulfua (H2S) va khi metan (CHa) phét thai tir
tram tich song Ba Lai.

- Quén x4 tuyén trung séng ty do & séng Ba Lai.

3.2. Pham vi va gioi han

Nghién ctru dugc tién hanh trong pham vi tir thuong ngudn séng Ba Lai t6i ha
ngudn (ctra song) qua 4 dot khao sat: 2 dot trong mua kho va 2 dot trong mua mua.
4. Noi dung nghién ctru

- Xac dinh ndng d6 khdi luong khi HoS va CHa phat thai tir trim tich song Ba
Lai. Panh gia anh huong ctia mot sd tinh cht méi truong dén nong do khi CHa, HaS
trong tram tich.

- Phén tich dic diém va cdu tric phan bd quan x4 tuyén trang song tu do trong
tram tich dudi tac dong cia cac diéu kién méi trudng ctra song do dap chan.

- Panh gia tac dong cua yéu t6 mua (mua kho va mua mua), cac yéu to moi
truong va khi CHa, H,S trong trAm tich 1én tinh da dang quan x4 tuyén tring song tu

do thong qua 4 dot khao sat trén song Ba Lai.



- Phan tich cic nhém tuyén tring song tu do 1am cong cu chi thi trong quan tric

va quan ly moi truong song Ba Lai va ing dung cho céc vung cura song.
5. Nhirng dong gop méi cia ludn an

- No6ng d khi CHy va HaS trong toan chiéu dai song Ba Lai lan dau tién duoc
nghién ciru day du theo khong gian va thoi gian trén ving cira séng duy nhét thudc
hé thng cira song Ciru Long do dap chan trén dong chinh;

- Phét hién va ghi nhan dugc cac mirc d6 anh huong ciia khi CHa va HoS dbi voi
céc dic tinh cia quan x3 tuyén triung séng ty do nhu do phong pha, mat d6 phan bo,
céc tinh chét da dang thong qua cac chi sb dai dién, cép do cua cac nhom chi thi, cac
nhém wu thé cling nhu cdc tinh chét ndi tai khac cia quin x3 tuyén trung song tu do
trong nén day tram tich séng Ba Lai;

- Panh gia chit luong mdi truong song Ba Lai théng qua quan x3 tuyén tring
1am chi thi. Pdng thoi, cung cip nhing dir liéu khoa hoc lién quan trong viéc van
hanh cdng dap Ba Lai, phuc vu giam sat va quan Iy méi trudng nude.

6. Y nghia khoa hoc va thyec tién
6.1. Y nghia khoa hoc

- Két qua nghién ctru cua ludn 4n 13 co so dit liéu co gia tri trong giang day va
cac nghién ctru khoa hoc trong linh vuc dit ngap nudc, bién ddi khi hau, quan Iy moi
truong, sinh thai ctra song, dong vat thuy sinh.

- B6 sung, hoan thién phuong phap luin Gmg dung quan xi tuyén tring 1a mot
cong cu chi thi vu viét trong danh gia chit lvgng méi truong nude.

- Luan 4n cung cip co s& dit liéu vé phan bd cua cac giéng tuyén triung sdng tu
do trong séng Ba Lai phuc vu tra ctru, tham khao, 1am tién dé cho céc nghién ctru sdu
hon trong céng tac bao ton dat ngap nudce va quan 1y moi truong thuy vuec.

6.2. Y nghia thyc tién

Pé tai luan 4n nghién ciru cic anh hudng tiém an cia cc giai phap cong trinh,
can thi¢p sau vao h¢ sinh thai tu nhién, tdc dong tich liiy lau dai t61 dong chay méi
truong dé can nhéc va 1a bai hoc kinh nghiém can thiét trong qué trinh quy hoach co
so ha tang va phat trién kinh té. Bén canh d6:

- Chi ra nhiing tic dong ctia khi CHa, H>S 1én quéan xa tuyén tring, khai quéat duoc
anh hudng cua khi CHs, H»S 1én moi trudong va hé sinh vat day ¢ thuy vuc.

- Két qua nghién ctru ciia luan 4n s& gép phan danh gia duoc anh huong ciia hoat

dong cong trinh céng dap ngin man ddi véi hé sinh thai nén day song Ba Lai. Qua
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do, ¢ cac giai phap phu hop bao vé tai nguyén da dang sinh hoc dat ngap nudc, dong
thoi xay dung co sd khoa hoc cho viéc su dung, giam sat va quan ly moi truong mot
céch bén viing.

- Ngoai ra, nghién clru con mé ra kha ning ung dung tuyén tring lam coéng cu
quan trac sinh hoc dé giam sat chat lwong méi trudng tai song Ba Lai va cac thuy vuc
tuong tu. Luan 4n ciing 1am 13 tic dong cua dap chan doi véi moi truong va hé sinh
vat day thong qua nhom sinh vat chi thi quan trong nay (quan xa tuyén tring). Nhom
sinh vat day 1a co sé cua ludi thic an thuy vue, néu nhom sinh vat nay bi tac dong thi
s& anh hudng dén cac mat xich thirc an cao hon va cudi cung tac dong dén con nguoi.
Mit khac, két qua nghién ciru gop phan cung cdp luan ct khoa hoc quan trong cho
viéc xdy dyng, van hanh va quan Iy cac cong trinh dap chédn - hd chira, hudng dén

giam thiéu tac dong ti€u cyc dén mdi trudng.



CHUONG 1. TONG QUAN TAI LIEU

1.1. Hién trang xiy dung dip chin & trong va ngoai nuwéc
1.1.1. Thé giéi

Pap chan 1a cong cu duoc sir dung dé kiém soat 1ii lut, thity loi va cung cap nude
cho sinh hoat va nong nghiép [17, 18]. Cac con dap dong vai trd quan trong trong
tang truong kinh té, nong nghiép, va duoc biét dén 12 ngudn san xuat nang luong sach
[19]. Cac dap 16n (cao hon 15 m) dong gop khoang 12-16% cho san lugng luwong thuc
toan cau va du kién ting 1én dén 70% vao nam 2050 [20]. Thuy dién dang duoc khai
thac & 150 qudc gia, chiém 19% tong san lugng dién trén thé gisi [18]. Trung Qudc,
M§, An D6, Tay Ban Nha va Nhat Ban 1a 5 qudc gia s¢ hitu t6i 80% tong sé dap 16n
trén thé gidi. Trong sé d6, Trung Qudc din dau voi khoang 22.000 dap 16n, chiém
gan mot nira sd lugng toan cau [18]. Khi cac dap dugc xay dung, khoang 2/3 con
song 16n s& bi chia cat boi dap chan [17, 18], va 48% tong lugng nudc ngot bi tac
dong hodc thay d6i dong chay do cac dap [21]. Ban dau, thuy loi 1a myc dich chinh
clia cac dap (chiém ty 1& 48%), tir nhitng nam 1950, cac dap da duoc xay dung véi
nhiéu muc dich khac nhau nhu thiy dién (ty 1& 20%), cung cp nudc sinh hoat va
cong nghiép (ty 16 13%), kiém soat 1ii (ty 16 9%) va 10% cho cac muc dich khac (giao
thong duong thuy, giai tri va du lich sinh thai). Viéc trién khai cac cong trinh dap
chin mang lai gié tri quan trong cho qua trinh phat trién qudc gia, tao nén tang hd tro
kinh té, két ndi ha ting giao thong, ddng thdi dap Gmg nhu cau tich trir nude phuc vu
doi séng dan cu. Bén canh nhitng loi ich kinh té va xd hoi, cac dap ciing gdy ra nhiéu
tac dong bat loi dén mai truong va xa hoi, lam suy giam chit luong méi trudng, bién
ddi cAu tric hé sinh thai, va tao ra nhirng thach thirc ddi véi diéu kién séng truyén

théng ctia cong dong dan cu phu thude tai nguyén nude [18].

1.1.2. Vi¢t Nam

Viét Nam nam trong s cac quéc gia c6 sd luong dap 16n (cao hon 15 m) dimg
thr 36 trong tong s6 166 qudc gia thanh vién theo Hiép hoi dap 16n Qudc té [22]. Mo
hinh déap chia thanh hai loai chinh 1a dap thuy dién va dap thuy lgi. Ngoai ra, con co
mo hinh dap va céng dap ngin min duoc xay dung v6i muc tiéu chinh 13 ngin min
gilt ngot cho ving déat bi xdm nhap min. Theo tong hop bao cio ciia Ban chi dao
Chuong trinh hanh dong thich tmg vé6i bién d6i khi hau nganh néng nghiép va phat
trién nong thon, Viét Nam hi¢n ghi nhan c6 khoang 8521 cong trinh dap chin trén
pham vi toan quéc [23], bao gdm cac dap cao 16n hon 50 m (32 thuy dién, 03 thuy
loi), dap cao tir 15 m dén 50 m (54 thuy di¢n, 551 thuy loi) va trén 6000 dap cao duoi
15 m[24]. Nhiéu cong trinh 16n nhu hd Hoa Binh, hd Yali, Thach Nham, song Hinh,
song Ba Ha, thac Ba, hd Déau Tiéng, dap Tri An,... da dugc xay dung, gop phﬁn vao



viéc phat trién kinh té - x3 hoi ctia Viét Nam. Ddi véi luu vuc song Ba chay qua cac
tinh Gia Lai, Pak Lik da c6 khoang 260 dap chian dong song lam ho chira (tinh dén
nam 2009), phuc vu cho cac nhu cau muc dich nhu tudi tiéu, ngan man va diéu tiét
1 [25]. Khu vuc dong bang song Ciru Long c6 hé théng thuy loi da dang, véi hon 80
cong dap 16n (rong trén 5 m), dién hinh 1 céng dap Lang Thé dai 100 m va cong dap
Ba Lai dai 84 m. Ngoai ra con c6 hon 800 cong rong tir 2 dén 4 m, va hang nghin
cong, bong nho dé diéu tiét nude va ngan chan 1 lut, cung cdp nudc cho ndng nghiép
va nuéc sinh hoat dan sinh [26]. Pong bang song Ctru Long do c6 dia hinh bang
phang, nén khong cé dap phuc vu cho muc dich thity dién [26]. Nhin chung, hé thong
dap thay loi ¢6 tac dong rat 1on dén phat trién kinh té - x4 hoi thong qua viéc cung
cép nudc cho ndng nghiép, nudc sinh hoat, ngan xam nhap man va kiém soat . Tuy
nhién, cac tac dong tiém 4n 1au dai cua céc dap chua duoc nghién ctru mot cach khoa
hoc va day du, chu yéu chi dugce ghi nhan thong qua cac cong trinh nghién ctru co
ban.

Theo P4 Vin Chinh (2021), cac cong trinh thity dién & Viét Nam tir xay dung
dén van hanh déu tac dong 16m t6i moi trudng sinh thai, bao gdm ca viée gay boi ling
va tic nghén dong chay do ho chtra va dép [27]. Ngoai ra, cac du an thuy dién con
g6p phan 1am suy giam chét luong nude, suy giam tai nguyén sinh hoc, sinh ké cta
ngudi dan ¢ mot sd khu vue, thi du nhu ving dong bing Thira Thién - Hué [28].
Nghién ctru ctia Lé Dién Duc va Han Tuyét Mai (2011) cho rang cong trinh dap thuy
dién nguyén nhan 1am gia ting cac tic dong tiéu cuc cua bién doi khi hau, két qua chi
ra cac yéu t6 nhu su thay doi ché do thuy vin, phat thai khi nha kinh tir 10ng ho, va
tac dong dén hé sinh thai c6 thé 1am trAm trong thém tinh trang néng 1én toan ciu
[29]. Mat khac, viéc hinh thanh cac hd dap, dac biét 1a cac dap 1on trén thuong nguén,
ludn mang theo nguy co tiém an, rai ro gy tham hoa cho ving ha ngudn do tinh an
toan ctia dap. Bat ky sai sét nao trong tinh toan xay dung dap déu c6 thé gy ra hau
qua nghiém trong, gay thi¢t hai 16n cho kinh té - x4 hoi. Nam 2010 1 16n d3 de doa
dap thuy dién H6 Ho & Ha Tinh 1a mot thi du dién hinh hay truong hop v dap thuy
dién Ia Kreo 2 tinh Gia Lai nim 2014, va gin day nhat ngdy 7 thang 10 ndm 2025,
mua li [am v& dap thuy dién Bic Khé 1 ¢ tinh Lang Son, tham hoa 111 lut xay ra ¢ 4
tinh Binh Pinh, Pak Lik, Khanh Hoa, Lam Péng (tir ngay 18 dén 22 thang 11 nim
2025) 1a cac minh chimg cu thé nhat cho nhimg tham hoa vé an toan ho chira, dap
chan.

1.2. Cac anh huéng ciia dap chian
1.2.1. Tdc dong dén ché dj thity ché va cdc diéu kién Iy - héa



Thuc té cho thay hau hét cac dong song déu bi thay d6i dong chay ¢ khu vuc
thuong ngudn va ha luu sau khi c6 cong trinh dap hoat dong. Muc nuéc thugng ngudn
tang cao khi cac dap tich nudc, nguoc lai ¢ ha nguén muc nudc lai xuéng thép. Cac
con song bi lam I¢ch hudng chay ty nhién do xay dung dap thuy dién, thuy loi va
giao thong thuy [30]. Theo Lién hiép dap 1én Thé gisi (WCD), khoang 46% lugng
nuédc & 108 con song 10n nhét thé giéi duoc luu lai cac hd chira trude khi chay vé ha
Iwu [18]. Cac con dap niy da lam anh hudng nghiém trong dén ché do thuy van ty
nhién, gay suy giam luu lugng dong chay phia ha luu [31].

Pap chin lam ddo 16n qua trinh ludn chuyén cta cac vat chat hiru co, tir d6 anh
hudng dén tinh chit hoa Iy va sinh hoc ctia hé sinh thai song. Nghién ctru Eva va cong
su (2002) cho théy mot sO vi vat chat sé tich tu tai thuong nguén trén cac dap thay vi
di chuyén xudng ving ha ngudn duéi dap [32]. Theo nghién ctru Toniolo va cong sur
(2005), tdi da 70% luwong phu sa bi chin lai boi cac dap chin va khong thé di chuyén
qua cac céng dan nude [33]. Diéu nay c6 nghia rang, chi khoang 30% - 40% lugng
phu sa c6 thé tiép tuc di chuyén dén ving ha luu, trong khi phan 16n phu sa da bj giir
lai & khu vuc thuong ngudn do qua trinh ling dong gia ting khi tbc d6 dong chay
giam [34]. Nghién ctru Rasid (1979), phét hién ra dap chan lam giam 91% luong phu
sa vung ha luu song South Saskatchewan, & Canada [35] va gidm hon mot nira luong
phu sa vé ha luu trén song Missouri va Mississippi [36]. Trong khi d6, trén song Nile,
dap chan Aswan High di lam giam 92% luong phu sa vé ha luu, lam giam d6 mau
m& cua ving ndng nghiép va cung cap it dinh dudng cho cac loai thuy sinh & bién
bia Trung Hai [37]. Bén canh d6, cac dap cling lam giam luu lugng nudc song, tang
kha ning tich tu trAm tich & ving ha luu, dién hinh nhu trén song Colorado & My, dap
Glen Canyon d3 1am ting tich tu trdm tich ¢ ving ha luu 1én dén 2,6 mét mdi nam
[37]. Trong trudng hop dap Ba Lai & tinh Bén Tre, ciing 13 nguyén nhan 1am bdi tu
phu sa ving cira song Ba Lai [38]. Viéc giam luong phu sa xudng ha luu do cong
trinh dép chin c6 thé gy ra mot sd tac dong moi truong, bao gém: thay do6i luong
phu sa dén cac ving doéng bang ha luu hodc cac ving ven bién. Theo Wildi (2010),
thiéu hut phu sa 13 nguyén nhan gy ra hién tuong “sut lan” & cac ving cira song va
ha luu. Pay 14 hé qua truc tiép cta viéc khong du vat chat dé bdi dap kién tao, 1am
cho nhitng ving dat nay dé bi de doa nghiém trong béi su gia ting muc nudc bién
[30].

Nghién ctru cia Kummu va cong sy (2010), udc tinh ¢6 hon 50% lugng phu
sa duoc gitr lai boi hé théng cac dap trén séng Mé Kong trude khi chay vé dén
Campuchia va Viét Nam [39]. Sy mau m& ctiia Pong bang séng Ctru Long (PBSCL)

phu thudc nhiéu vao lugng phi sa ma mua i mang lai hang niam. Tuy nhién, do tac



dong cua dap chin, can kiét nguén nudc va phu sa bi gitr lai ¢ vung thugng nguén,
su khan hiém nuéc ngot, day 1a nhitng nguyén nhan 1am cho nudc min xam nhép sau
vao dat lién. Piéu nay gay ra tac dong rat 1on dén san xuat nong nghiép va an ninh
luong thyc trong khu vue BPBSCL [40].

San pham phan huy tir x4c dong-thyc vat, cic san pham thai hiru co, v6 co
trong nong nghiép 1a ngudn cung cp nito quan trong cho céc loai thuc vat thily sinh
& vung thuong ngudn [41]. Mot nghién ctru ctia Cederholm va cong su (1999), da
wéc tinh rang cac loai ca hoi di cu trén song Columbia & M§ cung cap dén 45.150 m?
sinh khdi cho cac loai thyc vat thuong ngudn tiéu thu. Tuy nhién sau khi xay dyng
cac dap chin, lugng sinh khéi nay giam xubng 3.400 m? (khoang 7,5% so véi trudc
khi xay dap), diéu nay anh huong dén qué trinh luan chuyén vat chat tir hé sinh thai
thity vuc 1én hé sinh théi trén can [42]. C6 thé thay cac dap chin vira lam giam chat
dinh dudng cung cip cho ca ving thugng va ha ngudn.

Ngoai ra, cac nghién ctru con ghi nhan viéc xdy dung dap chin va hinh thanh
hd chira con 1am thay d6i ché do thuy vin, giam tc d6 dong chay va ting ling dong
vat chét hiru co, gop phan gia tang tich liiy methyl-thiy ngan trong tram tich va chudi
thirc an [43, 44]. Bén canh d6, cling 1am nhiét d trong cic hd chira ting 1én bat
thuong, diéu nay dan dén lam giam ning suit hoat dong cia cac loai tao va vi khudn
[45]. Dién hinh, & ddp Man Loan (Manwan) di lam giam kha ning ty 1am sach trén
song Lancang & Trung Qudc [46]. Mot sé khu vuc ven bién ¢ Ai Cép, dap Aswan
cling dd 1am ting nguy co xAm nhap min [47], vAn dé nay ciing d3 xay ra & trudng
hop dap Ba Lai ¢ Viét Nam do qua trinh hoan thién cac hang muc thiéu déng bo.

1.2.2. Tdc déng dén quan xd thiiy sinh vt

Sy bién ddi hoa 1y cua dong song dudi tic dong cua dap chin gdy ra anh huong
tiéu cuc dén cac loai thuy sinh vat. Ngudn nudc tré nén axit va thiéu oxy khi tham
thue vat trong hd chira bat dau phan huay, gy ra diéu kién bat loi cho su sinh trudng
va phat trién ctia chung [45]. Viéc giam phu sa xudéng vung ha luu con anh huong dén
viéc thay d6i d6 duc. Diéu nay 1am cho céc loai ca dé bi tAn cong hon va ning suit
so cap cta cac loai tao bi giam do thiéu ngudn dinh dudng [17]. Theo béo co cta TH
chtrc qudc té vé bao ton thién nhién WWE, dap chan da 1am giam 83% sb luong cac
loai nudc ngot tir ca téi ludng cu tir 1970 dén 2014 [48]. McCartney va Sally (2007),
phat hién cac loai ca chi thich nghi vdi méi truong nude tinh hodc nudc chay, do vay
viéc xay dap bién song thanh hd chtra ¢6 anh huéng manh dén nhom sinh vat séng
duoi nudc, dac biét 1a ca [49]. Nhiéu loai cé c6 tap tinh di cu vao mua sinh san, khi
cac con song bi chan dong bdi déap chin, dic biét 13 ¢ vi tri cira song, cac loai ca di

cu ¢6 thé bién mat hodc suy giam vai s6 luong 16n [17]. Nghién ctru ctia Craig (2000),
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da liét ké mot sd loai ca ban dia & chau Au bj tuy¢t chung hodc suy gidm nhanh )
luong céa thé do dap chan, bao gdm: Phoxinus phoxinus, Cottus pollux, Thymallus
thymallus, Gymnocephalus baloni, Romanichthys valsanicola, Anaecypris hispanica
[50]. O Brazil, chudi cac dap chin trén song Amazon di gay ra sy suy giam 16n vé s6
luong loai cé di cu, tir day lam giam dén 70% san lugng khai thac c4 hang nam [17].
Khoang 40 - 70% ca trén song Mé Kong dugc biét dén 1a ca di cu [51], do vay cac
dap chan s& gay ra sy suy giam nghiém trong vé s lugng va muc do da dang cia cac
lodi c4 nay [51]. Nhiéu nhém cé di cu tir thuong ngudn (upstream) xudng ha luu
(downstream) song Mé Kong va nguogc lai, do vay khi ngan chan dong & ca thugng
ngudn va ha luu déu cé anh hudng t6i chu ky sinh san, sy phan bd, tip tinh va vong
doi cua ching. Diéu ndy gy anh hudéng dén doi sng kinh té cua cong dong dan cu
ven song, nhat 1a nhirng ngu dan phu thudc hoan toan vao viéc khai thac danh bét ca
[52]. Mic khac, dap chan lam gian doan dong chay tu nhién, dan dén sy suy giam
nhanh céc loai sinh vat san xuit (nhu, cac loai tao, thuc vat phu du), trong khi cac
loai an thit lai gia ting dang ké vé s6 luong dan dén sy mat can dbi gitta cac bac dinh
dudng trong chudi thirc an.

Khong chi riéng cac loai ca, con c6 cac loai sinh vat khac nhu: sinh vat phu du
va dong vat khong xuong sbng ciing 13 dbi twong cn quan tAm nghién ctru vé tac
dong cua dap dén sinh vat thuy sinh. McCartney va Sally (2007), phat hién ra nhém
sinh vat phu du, thuc vat bam va thuc vat bac cao la cac sinh vat san xuét chinh trong
hé sinh thai thay vic [49]. Pap chin 1am dong chay cham lai va ting do sau, giy ra
su trao ddi nudce kém di, tao diéu kién thuan lgi cho su phat trién manh m& ctia nhém
sinh vat phu du nhung anh hudéng dén nhom thuc vat bac cao. Hién tuong tdo nd hoa
do tac dong ctia ddp chin di duoc ghi nhin & song Murray, Australia [53]. Su phat
trién manh mé cua tao va cac thuc vat ndi nhu béo tiy lam giam ndng do oxy hoa tan
trong nudc va giam cudng do anh sang truyén xubng nén day. Nhoém thuc vt nay khi
phan hiy-tao ra nhiéu doc t6 anh hudng dén cac sinh vat khac [54]. Mueller va cong
su (2011) nghién ciru 5 hé thong song ving Elbe, Rhine-Main va Danube c¢6 dap chin
cho thdy rang sy da dang ctia nhom dong vat khong xuong sdng & thugng ngudn chi
béng 50% ha luu dap [55]. Mat khac, dap chin con lam giam su da dang ciia nhom
thuc vat ven bo [56].

Pap con “luu giir” cac vat chat hiru co ¢d 16n, ngin ching di chuyén xubng
vung ha luu. O song Santilla River, Georgia, g troi 12 noi séng ctia 4% loai dong vat
khong xuong song nhung lai chiém dén 60% tong sinh khdi dong vat khong xuong
séng & ving ha ngudn [57]. Viéc “luu giit” cac vat chat hitu co kich thudc 16n lam

mat di moéi truong song va nguodn thirc an cua nhicu loai sinh vat & ha luu. Pa dang
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sinh hoc quan xi dong vat day khong xuong séng ¢ 16n ving dudi dap chi bang mot
nira so voi vung trén dap. Hon nita, mat do va sy da dang cua cac bd con trung nudc
chi thi cho méi truong nudc sach va 6n dinh nhu Ephemeroptera, Plecoptera, va
Trichoptera rat thap, gan nhu bang 0; nguoc lai, nhém Diptera (chi thi cho méi truong
bi x40 tron) lai c6 mat dd cao & vung dudi dap [45]. Nhiéu loai thin mém cling chiu
anh hudng nghiém trong tir dap chan. Nghién ctru tai ving vinh Mobile, Alabama,
M¥ ghi nhan 38 trong tong s6 42 loai than mém da bi tuyét chiing do viéc xay dung
cac dap thuy loi [58]. Trude khi xay dap, khu vuc Cumberland, Kentucky, & My ghi
nhan khoang 25 loai than mém ban dia vao nam 1911, tuy nhién dén nam 1994 do tac
dong cuia dap chin chi con 4 loai [49]. Ngoai ra, cac hd chira dugc tao ra tir viée xay
dung dap chin ciing ghi nhan mirc d6 da dang sinh hoc ciia cac loai chim nude thap
hon so v&i cac hd ti nhién [49].
1.2.3. Tdc dong dén méi truwong sinh thdi

Dap chin va ho chira tan pha cac sinh canh, 1dm mét rimg va noi cu tra cla
nhiéu loai dong thuc vat. Tai Brazil, udc tinh khoang 2.430 km? rung bi tan pha do
xay dung cac hd chira vao nam 1987 [59]. Ngoai ra, dap chdn va hd chira 1a mot trong
nhirng nguyén nhan dan dén sy tuyét chung cac loai dic hitu, quy hiém va méat da
dang sinh hoc. Pap Tam Hiép (Trung Qudc) di dem lai nhitng tac dong tiéu cuc rat
16n, 1am ngap 600 km? dat tir nhién, nhan chim 13 thanh phd véi 140 huyén, 1.350
lang mac va khién 1,4 triéu nguoi phai di doi. Khong nhitng vy, Pap nay con anh
huong ti€u cuc nganh ndng nghi¢p va ngu nghiép trong luu vuc song Duong Tt [60,
61, 62].

Céc ho chta dap chian duoc xem 1a khu vuc tich tu va gia ting nong do thuy
ngan trong mdi trudng thay sinh. Nguyén nhan chinh 1a do su lang dong chat hitu co
va diéu kién yém khi trong tang tram tich tao moi truong thuan loi cho vi khuan khtr
sulfat (sulfate-reducing bacteria) hoat dong, din dén qué trinh methyl hoa thuy ngan
v6 co (Hg* — CHsHg"), dang c6 doc tinh sinh hoc cao va d& hap thu vao co thé sinh
vat [63, 64, 65].

Trong hd chira, nhém vi khuan yém khi phan hiy chuyén d6i thuy ngan vo co
thanh methyl thity ngan va tich lily trong mat xich chudi thirc an tir sinh vét san xuat
(nhom tao) dén sinh vat tiéu thu (ca va con nguoi) [59]. Tai hd chira La Grande Phase,
James Bay ¢ Canada, ghi nhan nong d¢ thiy ngén trong ca vuot ngudng tiéu chuin
cho phép cua T6 chire Y té thé gidi (WHO) [66]. Thuy ngan 1a chat doc ddi véi con
ngudi va hau hét cac sinh vat trong hé sinh thai, gy tac dong tiéu cuc dén suc khoe

con ngudi, sinh trudng, va kha ning sinh san cta nhicu loai sinh vat thuy sinh [67].
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Ngoai ra, dap chin 1a ngudn gdc phat sinh cac bénh truyén nhiém nhu sot rét
va bénh giun chi bach huyét [59]. Bén canh cac van dé vé tac dong moi truong, viée
xay dyng dap va tao cac ho chira lam ti dong ngudn nude & ving nhiét déi 1a nguyén
nhan cta nhiéu loai bénh truyén nhiém bung phat do su xuat hién ciia cac vectors
truyén bénh nhu mudi, dc, rudi, giun san, amip va cic nhém dong vat nguyén sinh
khéc [68]. Theo nghién ctru cua Baraket (2013), dap Aswan & Ai Cap la nguyén nhan
dan dén ty 1¢ mac bénh san méang cao tdi 50% trong s6 dan & dong bang song Nile
[69].

1.3. Tong quan vé khi hydro sulfua va khi metan trong tram tich thiy vuc
1.3.1. Qud trinh hinh thanh va phat thdi khi hydro sulfua trong tram tich

1.3.1.1. Co ché hinh thanh hydro sulfua

Trong cac hé sinh thai thuy vuc, hydro sulfua (H2S) duoc hinh thanh chu yéu
thong qua qué trinh khir sulfat (sulfate reduction) do vi khuan khir sulfat (sulfate-
reducing bacteria — SRB) thyuc hién trong diéu kién yém khi cta trAm tich giau chat
hitu co, nhu: tram tich séng, hd, dam lay, ving ctra séng va cac hd chira hinh thanh
sau khi x4y dung dap [70, 71, 72]. Trong diéu kién yém khi (thiéu oxy), khi oxy hoa
tan trong cot nudce bi tiéu thu hét, qua trinh phan hay ky khi bat dau chiém wu thé.
Luc nay, vi khuan khir sulfat (sulfate-reducing bacteria — SRB) sir dung ion sulfat
(SO4>") ¢6 san trong nudc bién hodc nudc lg — 1am chét nhan dién tir electron cudi
cung, trong khi chét hitu co hodc hydro (Hz) dong vai trd 1a chat cho dién tir electron,
tao ra HoS va bicacbonat (HCO3") [70, 73]. Su hinh thanh H>S phu thudéc manh vao
ngudn chit hitu co, ndng do sulfat, nhiét 4o, pH, va trang thai oxy hoa—khtr (Eh) cta
tram tich [72, 74]. O nhitng khu vuc dong chay yéu, c¢6 su tich tu vat chét hiru co cao,
nhu tai viing ctra song, dam 1ay hoic ving hd c6 dap chin, qua trinh nay dién ra manh
m& hon, 1am ting dédng ké ndng do H,S trong trAm tich [75]. Trong hé sinh thai trAm
tich, H»S khong chi 1a san phim ciia qué trinh phan huy ky khi ma con 14 thanh phan
quan trong ctia chu trinh lvu huynh (S-cycle), anh hudng dén tinh oxy hoa—khir, chat
lugng nudc, hoat dong vi sinh vat, va cAu trac quén xa sinh vat day [71, 75]. Ngoai
ngudn gdc phat sinh trong ty nhién, lugng 16n khi HoS con duoc hinh thanh trong
hoat dong san xuét cong nghiép nhu khoan tinh ché dau mo, khai thac khi tw nhién,
xtr Iy nude thai, 10 luyén than cdc, nha may thudc da, nha may gidy kraft va bai chon
lap rac thai [76].

1.3.1.2. Co ché phat thdi hydro sulfua

Hau hét, khi H»S duoc sinh ra trong tram tich s& phan (mg véi cac ion kim loai
(Fe**, Pb**, Zn**, Cu?") dé tao thanh cac khoang sulfua nhu FeS hodc FeS: (pyrit)
(Hinh 1.1). Qua trinh nay gitp “khoa” mot phan H,S trong tram tich, 1am giam phat
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thai ra méi trudng [75]. Mot phan HoS ¢ dang hoa tan (HS™ va S) tich tu trong nudc
16 réng clia trim tich, c6 thé dat téi hang chuc mg/L trong viing yém khi giau hiru co
[74]. Khi ¢6 sy khudy tron, thay d6i diéu kién oxy hoa hoic hoat dong ctia sinh vat
day (bioturbation), H2S khuéch tan 1én bé mit trAm tich, thoat ra cot nuéc hodc khi
quyén [77, 78]. Cudng do phat thai HaS tir tram tich phu thudc vao do chénh léch
nong do gitta pha nude trong 16 rong tram tich va cot nude, toc do khuéch tan, mirc
d6 x40 tron co hoc va cac yéu to vat 1y nhu gid, nhiét do [71]. Khi tich tu v&i nong
d6 cao, HaS gy doc tinh nghiém trong cho sinh vat day, tc ché hoat dong vi sinh vat
hiéu khi, giam oxy hoa tan, va 1am mat c4n bang sinh héa trong tram tich [70, 72].
Ngoai ra, viéc phat thai HoS trong trim tich chiu tac dong boi nhidu yéu td moi truong
khac nhau, bao gém dic diém dia chét, tinh chat trim tich (tudi va thanh phan), va

diéu kién thoi tiét.
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Chu thich: VOSC (volatile organic sulfur compounds): hop chat luu huynh hiru co dé bay hoi

Hinh 1.1. Chu trinh lwu huynh & ving dit ngip nwéc trong diéu kién wét va kho
[79]

Ving dat ngdp nude 1a ngudn phat thai cao khi H>S va hop chat luu huynh dé
bay hoi (dimetyl sulfua - (CH3)2S). O ving gan cira song, luong phat thai H>S tir tram
tich c6 thé tang gap 4 lan khi triéu dang va thuong dién ra vao ban dém [80], [81].
Vao ban ngay, mot sb vi sinh vét quang hop ky khi & bé mit tram tich tiéu thy sulfua,
trong khi cac vi sinh vat khac lam tang su chi phdi d6 siu ctia oxy va oxy héa sulfua
trudc khi né thoat ra ngoai. Trong dam lay, lugng phat thai khi H>S vao ban ngay cao
hon so v6i ban dém. Su phéan bd sulfua hoa tan chiu tic dong manh tir chu trinh sinh
dia hoa cua sit, va trong céac khu vuc dat nghéo sit lugng phat thai khi sulfua dac biét
cao [82]. Trong cac dam lay, thuc vat thity sinh khong chi cung cp oxy cho ré dé hd
trg qué trinh hé hdp ma con gop phan thuc ddy qua trinh oxy hoa - khir sulfua. Su
thay d6i muc nude trong cac dot tridu 1én hodc triéu xudng c6 thé lam ting cudng
qua trinh giai phong mot luong 16n khi H,S vao mai truong [83, 84, 85]. O ving dam
lay ven bién, ty 18 phat thai khi HoS cao hay thdp phu thudc vao hé thuc vat thay sinh,
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theo nghién ctru cua Morrison va cdng su (1990) su c6 mat cia loai thuc vat Spartina
alterniflora trong thuy vuc thi ty 1& khi HoS phat thai ra rt thap [86], so véi rimg
ngap man co loai Spartina alterniflora sinh séng, ty 18 khi HoS phat thai ra véi nong
do 10-620 (nmol/m?/h), ddi véi loai Juncus romerianus thi ty 1¢ khi HoS 1a 11 - 54
(nmol/m%h) [87]. Su phat thai khi H2S chiém ty 1é cao hay thip con phu thudc vao
cac d6i khi hau. Cac thiy vuc dam lay ving on déi ty 1é phét thai khi HoS tir 4-570
(nmol/m?/h); viing can nhiét d6i ty 1€ phat thai khi HS tir 3-150 (nmol/m?/h); noi vi
d6 cao hau nhu gan bang 0 [88, 89].
1.3.2. Qud trinh hinh thanh va phdt thdi khi metan trong tram tich

1.3.2.1. Co ché hinh thanh khi metan
Metan (CHz) 12 mot trong nhimg khi nha kinh chinh trong khi quyén, c¢6 hiéu
ng 1am 4m gap 28-34 lan so v4i CO, trong chu ky 100 ndm (IPPC, 2021). Trong
moi trudng ty nhién, khi metan duoc hinh thanh chi yéu thong qua hoat dong vi sinh
vat trong diéu kién yém khi (biogenic methane), dic biét 1a trong trim tich séng, hd,
dam lay va vung cira song giau chat hiru co [90, 91]. Trong trAm tich yém khi, khi
CH, dugc tao ra chu yéu béi vi khuan c¢6 methanogens! (4rchaea) thong qua qua trinh
methanogenesis? (sinh metan), giai doan cudi ciing trong chudi phan hay ky khi cta
vat chat hitu co. Qua trinh nay dién ra sau khi oxy (O), nitrat (NO3 ), mangan (Mn**),
sat (Fe**) va sulfat (SO4%) da duoc st dung hét 1am chat nhan dién tir electron [92].
Céc phan ung vi sinh héa trong qua trinh hinh thanh metan dugc chia thanh 4
giai doan (Hinh 1.2):
+ Giai doan thuy phan (Hydrolysis): Phan huy polymer hitu co (carbohydrate,
protein, lipid) thanh cac hop chét don gian nhu duong, axit amin.
+ Giai doan 1én men axit (Acidogenesis): Chuyén hoa thanh axit béo d& bay hoi,
ruou, Ha, COas.
+ Giai doan tao acetate (Acetogenesis): Chuyén axit béo va ruou thanh acetate,
H> va CO..
+ Giai doan tao metan (Methanogenesis): Vi khuan cd sinh metan st dung
acetate, CO2 hoac methyl dé tao CHa:
CH3;COO™ + H* — CH4 + COz (duong acetate)

! Methanogens 1a mot nhom vi sinh vat c6 (archaea) co kha ning san xuit metan théng qua qué trinh phéan hiry
hitu co trong dicu kién yém khi (thi€u oxy).

2 Methanogenesis 14 qué trinh sinh hoc ky khi, trong d6 vi sinh vat cé archaea methanogenic phan giai cac hop
chat hiru co hodc vo co (nhu CO, acetate, methanol) d¢€ tao ra metan.
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CO: + 4H, — CH, + 2H,0 (dudng hydro)
4CH3;0H — 3CH4 + COx+ 2H,0 (duong methyl)

] Chit hiru co phirc tap | jmm = m e
(Hydrocacbon, Protein, Lipit) ! Giai doan thiy phan |
i (1én men) |
\l/ | (Phdn hiiy chdt hitu co |
| phiéc tap thanh chdt hiru d
., 1
Chit hitu co don gidn : co don gian) :
(Puodng don gian, peptit, axit amin) e il .
\ 4 e
i 1
Cic Axit H Giai doan ]
(Propionic, Butylic, Acetic, Lactic) i Axit hoa i
[ ':
\ 4 H Giai doan i
, I
Hs, CO; €« - —— e Acetate : Acetate hda :
P T TTTTTTTTT H
I .
»| CHsvacCO, |[¢ : Giai doan !
1 Metan hoa !

Hinh 1.2. So' @6 qua trinh chuyén héa sinh hoc ky khi ciia chit hiru co [93]

Suhb hap cia hi déng vit mat day

(g 91 Bl s s uss 4010y oo

Hinh 1.3. Co ché’ hinh thanh khi nha kinh trong tram tich thiy vic [94]
Nhin chung, khi metan thuong dugc tao ra do sy phan huy cac chat hitu co
trong tram tich, c6 thé bat ngudn tir dau vao cira bién/ven séng, va san sinh tai chd tir

su phan huy cua thuc vat. Su ho hép cua dong vat va vi sinh vat 1a nhiing con duong
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bd sung ctia qua trinh san xuat CO; trong tram tich. Khi CHs duoc tao ra boi sy phan
huy chat hiru co trong diéu kién hiéu khi hodc ky khi trong qua trinh sinh metan, va
CO:; ciing duoc tao ra trong diéu kién hiéu khi hodc ky khi [95]. Hon nita, CO> c6 thé
bi khir thinh CH4 thong qua methanogens, trong khi CHa c6 thé bi oxy hoa thanh CO,
trong diéu kién hiéu khi hodc ky khi. Trong qua trinh phan huy chat hitu co, N2O
duogc tao ra trong qua trinh khir nito hoac qua trinh oxy héa hydroxylamine. Khi nha
kinh c6 thé giai phong khoi bé mit tram tich thong qua sy khuéch tén, xao tron sinh

hoc dong vat hodc sy phan huy (Hinh 1.3).
1.3.2.2. Co ché phat thdi khi metan

Metan trong tram tich thoat ra méi truong nudc va khi quyén thong qua ba co
ché chinh. Metan phat thai & dang bong bong khi, khi 4p suat khi CH4 trong trim tich
vuot ap suit thuy tinh, cac bot khi hinh thanh va thoat ra mit nuéc. Pay 1a co ché
phat thai chu dao trong hd, dam 13y va cac ving tram tich yém khi, c6 thé chiém dén
50 - 80% tong lwong phat thai CHy [96]. Metan phét thai & dang khuéch tan phan ti,
CH, hoa tan trong nudc 16 rdng di chuyén tir viing c6 ndng do cao (trdm tich) 1én ving
ndng d6 thap (nudc day). Qua trinh ndy cham va 6n dinh, chiém 10 - 30% tong phat
thai [97]. Ngoai ra, CH4 phat thai qua thuc vat thiy sinh nhu & ving c6 thuc vat ngap
nuéc (nhu sy, lac, ¢6 ning), CHs c6 thé di chuyén theo md khi (aerenchyma) cta ré
va than cay, dugc van chuyén truc tiép tir tram tich 1én khi quyén [98]. O ving nhiét
d6i, qua trinh phan hity hop chat hitu co chtra cacbon trong cac thuy vuce, hd chia
dién ra nhanh hon so ving 6n d6i do nhiét d6 trung binh hang nim cao, dan dén tbc
dd sinh ra CH4 16n hon. Do vay, ham luong CHs & céac ho chuia vung nhié¢t déi cao
hon vung 6n dai [99].

Metan 14 mot khi nha kinh quan trong, déng gép 16% vao sy néng 1én toan cau
[100]. Tong lugng phat thai metan vao khi quyén udc tinh tir 500-600 triéu tin CHa
mdi ndam. Nong d6 metan trong khi quyén do duoc gan day 1a 1.870 ppb (vao thang
6 nam 2020) cao gap 2,5 1an so véi thoi ky tién cong nghiép (720 ppb) [101]. Mot s6
ngudn phat thai chinh ctia khi metan nhu néng nghiép, xir Iy chét thai, dét nhién liéu,
va dap chan - hd chira (PCHC) [102]. Vao dau nhitng nam 1990, cac PCHC di duoc
phat hién 13 noi phat thai khi nha kinh tiém nang [103, 104]. Louis va cong su (2000)
woc tinh tong sd khi CH4 phét thai tir cac DPCHC khoang 70 triéu tin CHa/nim
(Tg/nidm) [105]. Trong khi, Barros va cong su (2011) cho ring DCHC chi thai ra 4
triéu tin CHa/nam (Tg/ndm) [106]. Gan day, Deemer va cong su (2016) uéc tinh cd
khoang 13,3 triéu tAn CHa/nam (Tg/nam) phét thai tr PCHC [107]. Do sb lugng
DCHC l1a rat 16n, hon nita diéu kién va dic diém ty nhién cua chiing khac nhau, dan

dén sy khong chic chin trong viée dinh lwong khi nha kinh phat thai tir cac hd chira
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[108]. Cac ving dat ngap nudc khi metan dong gop gan mot phan ba (1/3) tong luong
phat thai toan cau, véi udc tinh dao dong tir 80 triéu tain CHa/nam dén 280 tricu tin
CHa/nam [109]. Tuy nhién, trong khi cac dai duong bao phii 70% bé mit Trai dat,
chung chi dong gép 1-2% lugng khi thai toan cau (6-12 triéu tin
CHu/nam) [110]. Mot phan dang ké trong s6 nay, 1én tdi 75% c6 ngudn goc tir moi
truong ven bién, mic di khu vuc nay chi chiém mot phan nho trong tong dién tich
dai duong [111].

1.3.3. Anh hwéng ciia khi hydro sulfua va khi metan dén qudn xa tuyén tring
song tw do trong tram tich thiiy vwe

Hién c6 rét it nghién ctru anh hudng cua khi CHa, H,S dén da dang thanh phan
loai, mat do, cau triic, va su phat trién tuyén tring. Nghién ctru cia Dando va cong
su (1994) ghi nhan anh hudng khi CHs trong trim tich ¢ ving triéu - can, nong do
CH4 cao 1am suy giam sb luong giéng va do phong phu cua quan xa tuyén tring
[112]. Khi H»S anh hudng t6i ciu trac, hinh thai va mat do cua dong vat day khong
xuong séng ¢ trung binh, thanh phan giéng cua tuyén trung thay doi gitta cac 16
tram tich, nhu giéng Sabatieria chiém hau hét cac 15i tram tich [113].

Trong céc hé sinh thai thity vuc, hydro sulfua c6 anh huéng 16n dén hé dong vat
day [13], bao gdm ca nhom dong vat day c& trung binh va tuyén tring. Rodriguez-
Kabana va cong su (1965) ghi nhin tong mat d6 quan xa tuyén trung trén cac canh
ddng lua ngdp nudc giam khi ting lwong hydro sulfua phat thai tir trim tich [114].
Hon nita, Armenteros va cong su (2010) phat hién ra rang cac tic nhan hoa hoc giy
cang thang nhu hydro sulfua anh huéng dén ciu triic va sy phin bd cta quan xa tuyén
trung trong trAm tich Vinh Cienfuegos, & Cuba [115]. Nguoc lai, voi $6 luong 16n cac
nghién ctru vé tac dong cua khi hydro sulfua thi cic nghién ctru vé tic dong cuia khi
metan trong tram tich d6i voi tuyén tring séng tu do con rat it thong tin. Jensen
(1995), ghi nhan trong méi trudng tram tich c6 phat thai khi metan cao thi con truéng
thanh cua gidng Theristus (Penzancia) anoxybioticus thudng phan bd trén bé mat
tram tich, trong khi con non (4u tring) phan bd sau hon [14]. Giéng tuyén tring thich
nghi véi ndng d6 khi metan cao nhu Astomonema southwardorum (ho
Siphanolaimidae) duoc tim thay trong céc 15 thoat khi metan dudi ddy Bién Béc & d6
sdu 153-167 m [116, 117]. Ngoai ra, Sapir va cong su (2014) ciing ghi nhan ring cic
ving 1o ri metan c6 thé duy tri cc hé sinh thai phtic hop, bao gdm su twong tac giira
vi khuén, tuyén tring va nam ky sinh [118]. Fenchel va Finlay (1995), phat hién nong
d6 HaS va CHs cao trong tram tich c6 thé lam giam sy phong phi va da dang loai cta

cac nhom sinh vat day, dac biét 1a dong vat khong xuong séng va vi sinh vat [15].
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Theo Adao va cong su (2009) va nghién ctru cia Danovaro va Gambi (2002),
ty 1& cac nhom dinh dudng tuyén tring lién quan dén sy c6 san va chat luong thirc an
va nhom dinh dudng tuyén tring 1B c6 méi tuong quan thuin v6i vi khudn
Escherichia coli [119]. Thyc té, nong d6 khi CH4 c6 mdi twong quan thuan véi oxy
hoa tan va vi khuan E. coli trong miia mua nhung c6 twong quan nghich véi TDS va
d6 mian trong mua kho [120]. M6 hinh twong quan nay, cho thdy nong do6 CH, ting
cao trong diéu kién 6 nhiém hitu co & khu vuc trong dap Ba Lai noi bi anh hudng bai
nudc thai tir cac ngudn nude sinh hoat va ndng nghiép trong luu vuc [5, 10]. Hamzah
va Hattasrul (2008) da phat hién luong 16n chat hiru co trong tram tich, gidong nhu
truong hop ciia song Ba Lai, thuong lién quan dén ndng do cao vi khuan gay bénh vi
chung c6 thé gin két voi cac hat tram tich [121, 122]. Su phong phu cta vi khuan
trong tram tich cling 1a mot ngudn thirc in quan trong cho nhom dinh dudng tuyén
trung 1B [123].

1.4. Quin xa tuyén trung ving cira song trén Thé giéi va ¢ Viét Nam
1.4.1. Quan xii tuyén triing viing civa song trén thé giGi

Pong vat ddy khong xwong song ¢ trung binh (hay meiofauna) 1a sinh vat day
¢6 kich thude tir 38 um dén 1000 pm. Nhitng sinh vat nay dugc dai dién boi nhiéu
nganh dong vat khong xuong séng. Doi véi cac dong vat day khong xuong séng ¢
trung binh & cira song, tuyén tring thuong duoc biét dén 1a nhém phong phu nhit,
bao gdm 60 — 90% tong sb ca thé dong vat day khong xwong sdng c& trung binh,
trong khi d6 gidp xac thuong 1a nhom chiém uu thé thir hai véi khoang 10 — 40%
[124].

Mait d6 ctia quan xa tuyén tring (QXTT) trung binh 12 10%.10cm™ [124] nhung
c6 thé cho thay su khac biét cao tiy thudc vao méi truong song va cira song, tir 6,3
c4 thé.10 cm™ & ctra song Hunter, Uc [125] dén 21.730 ca thé.10 cm? & cira song
Somme, Bac Phap [126]. Nhin chung, mat d tuyén tring trong méi truong song &
vung tridu (intertidal habitat) cao hon ving duéi triéu (subtidal habitats) & cira song
[126, 127]. Ngoai ra, sinh khéi ciia QXTT & cac cira song ciing dwoc nghién ciru rong
rdi, dién hinh nhu nghién ctru cia Warwick va cong su (1984), Ansari va cong su
(1988), Smol va cong sy (1994), Zhang va cong sy (2011), dé ude tinh nang suét va
mirc chuyén hoa ning lugng cua QXTT [128, 129, 130, 131, 132].

Mat dg, sy da dang, phan bd va céc chuc nang cua QXTT cé thé bi anh huong
boi mot sb bién sd phi sinh hoc nhu: dd man, nhiét dJ, thuy dong luc hoc, kich thudc
hat trAm tich, mtc d6 oxy hoa va ngudn thirc an [133, 134, 135, 136, 137]. Cac tac
dong co ban cua gradient d0 man 1én QXTT lan dau tién duoc xem xét boi nghién

ctru cua Coull (1988) [138]. Austen va Warwick (1989) cho ring c6 xu huéng giam
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su phong phu va s6 luong loai tir cira song dén nudc ngot [139] (Hinh 1.4). Mot sb
khao sat sau d6 da chimg minh rang, d6 man 1a mot trong nhing yéu t6 pho bién nhat
duoc st dung trong nghién ctru hé sinh thai bién va ven bién dé theo ddi cac dong luc
hoc cua cac quan xa sinh vat day [140, 141, 142]. Van Diggelen (2016) cho rang do
min c6 thé 1a yéu tb quan trong dé gidi thich sy da dang QXTT ¢ nhiéu hé théng cua
song trén thé gisi [143]. Nhém tuyén trung da phat trién kha niang chdng chiu cao,
khong chi voi sy thay doi 16n vé do man ma con két hop véi su thay déi cia cac yéu
t6 moi truong khac. Mic du, thay doi d6 man c6 anh hudng tiéu cuc dén qua trinh
sinh san clia tuyén trung, tuy nhién ching co thé song sot trong diéu kién co su thay

ddi 16n vé 46 man [144].
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Hinh 1.4. Méi lién hé giira @0 min va da dang tuyén trung ving cira song [145]
O cac clra séng, quan x tuyén tring c6 vai trd sinh thai bang cach thuc day

qua trinh khoang hoa sinh hoc cac chét hiru co va ting cuong tai tao chat dinh dudng
[124], vi chiing ¢6 tac dung kich thich cong dong vi sinh vat. Trong qua trinh nay,
Tietjen (1980) cho rang QXTT kich thich su phat trién ctia vi khuan qua 3 con duong:
(i) QXTT pha v& co hoc cac vit chat hitu co va khién chiing dé bi vi khuén tin cong
hon; (ii) QXTT bai tiét truc tiép chat dinh dudng vao moi trudng dé vi sinh vat st
dung; va (iii) x4o trén co hoc thang dimg trong tram tich, giita trAm tich va viing nudc
phia trén tram tich [146]. Tuyén trung déng mét vai trd quan trong trong sy van
chuyén dong vat chat ¢ cac hé sinh thai [147]. Ngoai ra, QXTT la mot mit xich trung
gian quan trong trong ludi thirc dn ving cira séng, gitta nhom sinh vat san xuat va
nhém sinh vt tiéu thu bac cao hon (dong vat day khong xwong sdng, cd xuong séng)
[148]. Tuyén trung cing véi nhom sinh vat san xudt (vi sinh vat, tao day, tao lam)
phan hity cac chét hitu co phire tap thanh cac chit hitu co don gian [149]. Ngoai ra,

tuyén trung cling dung chinh nhom sinh vat nay lam ngudn thurc an va la con moi cho
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cac mit xich cao hon. Cac nhém nay bao gom dong vat day khong xuong song c&
trung binh (gidp xac rau nganh, chan cheo, nhén nudc, va nhém giun), dong vat day
khong xwong song c¢& 16n (chan bung, giap xac muoi chan), dong vat c6 xuwong song
(c4, Au trung ludng cu) [150].

Ngoai ra, quan xi tuyén trung song ty do c¢6 nhiéu wu diém cho giam sat sinh
hoc, bao gdbm mat d6 cao va phong phii vé loai, tinh pho bién, di chuyén cham va dai
dién cho cac mdi trudng song khac nhau [145], [147], [151, 152, 153, 154]. Chung 1a
nhom sinh vat ddy dién hinh, phan ing nhay cam véi nhiing thay d6i moi truong day
vi toan bo vong doi clia chung gan lién véi tram tich. Ngoai ra, QXTT c6 vong doi
ngin nén phan tmg nhanh hon véi cc x4o tron [151]. QXTT co thé dai dién cho cac
bac dinh dudng khac nhau trong ludi thic an véi cac loai an manh vun, vi khuan, tao,
nam, bén canh cac loai 4n tap va sin mdi [153]. Cac dic tinh khac nhau cia QXTT
nhu sy phong phu, da dang, kich thudc, cdc nhom chirc nang va sinh khéi da duge
phan tich lién quan dén cac dic tinh moi trudng dé danh gid tinh trang sinh thai va
tac dong xdo tron & cac cura song [7, 126, 127, 130, 155, 156, 157, 158]. Ngoai ra,
ham luong kim loai ning bén trong co thé tuyén trung d3 dugc str dung dé danh gia
ddc tinh sinh thai [159, 160, 161].

1.4.2. Quan xi tuyén triing viing civa song & Viét Nam

Dic diém sinh thai cua quan x3 tuyén trung (QXTT) tai cac ving cira song da
duogc nghién ctru tuong ddi toan dién & nhiéu khu vuc trén thé gio1, dac biét 1a tai
chau Au, Hoa Ky va Uc, va & mirc d6 han ché hon tai Chau Phi, Brazil va Tay A. Tuy
nhién, thong tin vé dic diém sinh thai cia QXTT & céc cira sdng & Viét Nam van con
rat han ché, dic biét 1a tai mién Nam Viét Nam, noi c6 hé théng song ngoi, cua song
dic trung thude ving Pong bang song Ctru Long. Tai Viét Nam, mot sé cong trinh
nghién ctru di bude dau dé cap dén cu trac va phan b ctia quan x4 tuyén trang ving
clra s6ng, ven bién, tiéu biéu nhu nghién ctru cia Poan Canh va Nguyén Vii Thanh
(2000) tai vung ctra song Cai Mép-Thi Vai [162], tai Vinh Ha Long cua céc tac gia
Nguyén Vii Thanh va Nguyén Dinh Ta (2003) [163], Pavlyuk va cong su (2008)
[164], 6 vinh Nha Trang cua cac tac gia Pavlyuk va Trebukhova (2006) va Mokievsky
va cong su (2011) [165, 166], & cira song Hong (mién Béc) cua tac gia Gagarin va
Nguyén Vit Thanh (2012) [167]. Hau hét cac nghién ctru QXTT & Viét Nam tip trung
vao nghién ciru phan loai hoc dé mo ta cac loai va giong méi. Hién ghi nhan c6 hon
84 loai méi va 03 giéng moi dugc ghi nhan doc theo bo bién va cac cua song Vit
Nam, trong d6 c6 khoang 79 loai méi dén tir mién Nam Viét Nam bao gom ca dong

bang séng Ctru Long [168].
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Tac gia Ngo va cong su (2010) da tién hanh nghién ctru lan dau tién vé QXTT
& 8 cira song Mé Kong, cho thdy QXTT cira song Mé Kong dugc dic trung boi tinh
da dang va mat do cao khi so v6i cac clra song khac trén thé gidi. Tong cong 135
giong tuyén trung duoc ghi nhan trong nghién ciru nay, voi cac gidng wu thé la
Desmodora, Leptolaimus, Halalaimus, Thalassomonhystera, Theristus, Daptonema,
Rhynchonema, Parodontophora va Oncholaimus [169]. Ngoai ra, Ngo va cong su
(2016) da cho thay QXTT vung ctra song Ba Lai ¢6 ciu tric va quy luat phan b quan
xa khéac véi cac ctra song con lai [7]. Bén canh do, nghién ctru Ngo va cdng sy (2010,
2016) da do dac cac thong sé moi truong & 8 cira song Mé Kong va phan tich tuong
quan véi cac dic diém cua QXTT, két qua cho thiy QXTT c6 mbi twong quan chat
ché vé6i thanh phan trim tich va ndng do Chlorophyll a. Do mdi lién hé chit ché gitra
ciu tric QXTT va thanh phan trim tich, cho nén tuyén trung 13 mot cong cu co ¥
nghia dé theo ddi nhitng thay d6i trong méi trudng [7]. Khi danh gia tuong quan giita
QXTT va céu trac hat trAm tich & song Ba Lai, nghién ctiru Nguyen va cong su (2022)
ghi nhén giéng Pseudochromadora chiém wu thé & khu vuc cira song véi dic diém 1a
tram tich cat, gibng Rhabdolaimus c6 nhiéu & ddy cat - phu sa, trong khi hai gidng
Parodontophora va Theristus phat trién manh & méi truong bun [170].

Nhu da phan tich & trén, cira Ba Lai 13 ctra duy nhit c6 ddp chin trong hé théng
ctra song Mé Kong. Viéc xay dung dap Ba Lai vé nhiéu mit d3 gay ra nhitng tic dong
bat loi dén hé sinh thai cira song va tham chi 1a méi trudng xung quanh, anh huéng
dén sinh ké cua ngudi dan dia phuong. Sy hinh thanh cta dap Ba Lai di lam thay d6i
do man & cura song tu nhién, bién moi trudong nudce lg thanh h¢ sinh thai nude ngot va
bién d6i dong luc ctura bién. Tac dong 16n nhét cia dap Ba Lai la chuyén dat rung
thanh dit canh tac & huyén Ba Tri do dong chay tu nhién da bi kiém soat nhan tao
[170]. Khong chi c6 s6 lwong quan thé ca giam so véi cira song ban dau [171], nhung
viéc gidm tuan hoan nudc cling din dén su tich tu cac chit 6 nhiém hitu co va x4 thai
[5], [172]. Ké tir khi dap Ba Lai di vao hoat dong, cac cong déng dia phuong dang
phai ddi mat vé6i su can kiét dan nguén lgi thuy san ty nhién, trong khi sat 1o dat de
doa dén dat dai va nha ctra [5]. Ngoai ra, ctra séng Ba Lai ciing bt ddu giam luong
nuéc do dong chay giam, mat kha ning truyén tai hét vat chét lo limg trong nudc,
gy ling dong va bdi lap cira song [38]. Qua trinh nay, di 1am thay d6i moi trudong
song cta sinh vét ddy, trong d6 c6 quan xa tuyén trang. Nghién ctru Tran va cong su
(2022) va nghién ctru cia Ngo va cong su (2022) cho thay dap Ba Lai di gdy ra nhiing
tac dong dén mai truong song, tich tu chat dinh dudng (téng cacbon hitu co, tong
nito, tong phdt pho) va kim loai nang (dong, sat, asen, chi) ¢ thugng ngudn va hai
bén dap [173, 174], do d6 dan dén nhitng thay doi trong QXTT (sw phong phu, da
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dang, cic gidng wu thé va thanh phan quan xa) [170]. Hon nita, nhitng thay doi vé
murc d6 phong phti va da dang cua tuyén tring ¢ song Ba Lai hau nhu duoc kiém soat
chu yéu boi pH, tong chat ran lo lung (TSS), sit (Fe), thanh phan sét va do man 1a
yéu té chinh cho nhitng thay d6i ctia QXTT [170, 173]. Béi vi quan x4 tuyén tring
thich nghi tot v&i cac x4o tron hoa 1y do xay dung dap gay ra, ching 14 cong cu tiém
nang dé theo di sinh thai va tim hiéu anh huéng ciia cac dap doi voi hé sinh thai thiy
vuc.
1.4.3. Quin xd tuyén triing lam chi thi va gidm sdt chdt lwong méi truong trong

thuy vuc

1.4.3.1. Co so khoa hoc cua chi thi sinh hoc tuyén trung

Tuyén trung 13 nhom dong vat khong xwong sdng da dang va phong phti. Cac
nha khoa hoc udc tinh rang c6 tir 40.000 dén 10.000.000 loai tuyén tring hién dién
trén Trai dat [147], va mot sb nghién ctru con du doan con s6 1én dén 100 triéu [175].
Tuyén tring chiém mot ty 18 10n trong s6 dong vat da bao, khoang 90% sb lugng céa
thé trong thé giGi dong vat nay [176]. Nguyén Ngoc Chau (2003) di dé xuat rang sd
loai tuyén triung c6 thé 1én dén hang triéu loai, sanh ngang hodc chi sau nhém con
tring [177]. Piém manh cta tuyén trung khong chi nim & s6 luong loai, ma con & sd
lwong c4 thé. Trén mbi 10 dong vat da bao, c6 dén 8 - 9 ca thé 1a tuyén trung. Tinh
da dang cta tuyén trung duoc coi 1a tuyét ddi trong giGi dong vat trén Trai dat, co thé
12 nhom da dang nhit. Diéu dang chd ¥ 1a tuyén trang xuét hién va chiém wu thé cac
moi trudng hiru sinh [178]. Trong cac hé sinh thai dat 4m wét, dat ngap nude, tuyén
tring cling rat phong pht va da dang. Py duoc coi 1 nhom dong vat chiém uu thé
vé s6 luong loai ciing nhu s6 lugng ca thé trong cac hé sinh thai day [179]. Su hién
dién cua tuyén trang khong chi giéi han trong méi truong dat, ma ching cling ton tai
& hau hét cac moi truong khac nhau, tir mat dét trén can dén trong nudc. Vi da dang
sinh hoc cao va mat d6 day dic, nghién ctru vé tuyén tring dé& dang thu thap miu va
chi can ldy mot luong nho mau ciing du dé nghién ctiru va phan tich thong ké [180].

Tuyén tring c6 tinh nhay cam cao dbi voi nhiéu loai bién doi trong méi truong
tu nhién. Quan xa tuyén tring song ty do c6 kha ning phan tmg nhanh chéng véi cac
thay d6i méi truong bang cach diéu chinh cac dic diém trong quan x4, bao gom: (i)
Su bién mat ctia mot s6 loai trong quan x3; (ii) Thay d6i trong kiéu dinh dudng; (iii)
Thay ddi cu tric, mat do va su da dang cua quén xa; (iv) Thay d6i hinh thai va sinh
khéi cta cac loai tuyén triung; (v) Thay doi kha ning sinh san cta quan x4; (vi) Thay
dbi trong sinh hoc, sinh 1y va cu tric di truyén cta tuyén tring [181].

Thue té, cac dic diém cua quan xa tuyén tring rat nhay cam voi cac yéu to vo

sinh nhu nhi¢t do, d6 man, cau truc hat tram tich, nong do oxy,... cling nhu cac yéu
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t6 hitu sinh nhu sy phat trién cta loai an thit va canh tranh véi cac loai khac [182].

C6 nhicu nghién ctru khoa hoc da tap trung vao viéc nghién ctru phan ing cua quan

x4 tuyén trung d6i véi cac dang bién ddi trong méi trudng ty nhién (Bang 1.1).

Bang 1.1. Cac phan trng da dang cia QXTT véi cac dang xdo tron cia moi

truwong [183]

Dang x40 trén

Dia diém nghién ciru

Twong tac véi moi trudng

Nhiét do nudce
bién tang

Vinh California, Mexico

Giam mat do

Helgoland, Bién Bic

Giam chu ky song

Nudc bién bi
axit héa

Oslo Fjord, Norway (Dong
Nam Na Uy)

Thay ddi cau tric quan xi va da
dang sinh hoc

Bang tan

Khu vuc Larsen, Antarctic
(Nam Cuc)

Tang sinh khi

Nudc thai
cong nghi¢p

Pam lay Tunisian, Tunisia
(Béc Phi)

Gidng Spirinia  parasitifera
chiém wu thé va thich nghi véi
Polycyclic Aromatic
Hydrocarbons (PAH), trong khi
Gidng Oncholaimus
campylocercoides va
Neochromadora

peocilosomawere gidm mat do.

Nhiém
tributyltin
trong tram tich

Song Sai Gon, Viét Nam

Tributyltin lam giam mat do
phan bd va sé lwong nhém an
can htru co chon loc.

Hinh thai va sinh khéi c6 twong
quan voi hop chéat butyltin.
Tributyltin [am cho nhom thuén
dai chiém vu thé va anh huéng
tryc tiép 1én ciu trac giéi tinh
trong quan xa.

Cta song MéE Kong, Viét

Gay ra su khac biét trong ciu
truc QXTT ctra song Ba Lai so

Pap chin e e s i .
23 Nam véi cac ctra con lai trong cung
hé thong ctra song Mé Kong
Brittany, Phép Giam mat d§ va da dang sinh
hoc
Tao nd hoa

Bodden, Buc

Giréng Sabatieria pulchra uu
the
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Dang xdo trgn Dia diém nghién ciru Twong tac véi méi trudng

Gidng Pontonema wu thé trong
Vinh Cornelian, Anh moi truong c6 ham lugng chat
hitu co cao

Giong Daptonema, Sabatieria,
Vinh Cienfuegos, Cuba Pontonema, va ho
Linhomoeidae chiém uu thé

Khu vyc 6 nhiém, cac gidng

Phong thi nghi¢m Monhystera va Theristus chiém

Phu dudng do uu the

nudc thai sinh

hoat (nong d | Phong thi nghiém
hitu co cao)

Tang mat d0 nhung gidm da
dang sinh hoc

Diéu kién giau hitu co din dén
tang mat do gidng Chromadora
nudicapitata, Daptonema
normandicum va D. hirsutum
nhung gidm D. setosum va
Chromaspirina inglisi

Phong thi nghiém

Sabateria va Terschellingia 1a 2
bia Trung Hai giong uu thé ¢ cac cang cd nong
do hiru co cao

Thay d6i thanh phan, mat do, va
Cira song Swartkops, Nam | da dang sinh hoc. Gibng
Phi Axonolaimus, Theristus, va
Paramonohystera chiém wu thé

Tich lliy kim loai ndng trong co

Vinh Budle, Bién Bic 2, L
thé tuyén trung

Kim loai nang

Gidng Diplolaimella  chbng

Bién Bac A .
chiu kim loai nang

Gidng Monhystera disjuncta

Ostende, Bi chéng chiu kim loai ning

Mot s6 dic diém khéac cua quan x3 tuyén trung nhu kich thuée nho, vong doi
ngan va kha ning trao d6i chuyén hoa vat chat nhanh. Nho nhimg dic diém nay,
QXTT c6 tiém ning tré thanh chi thi cho sy thay d6i hay bién doi chat lwong moi

truong trong cac hé sinh thai [184]. Sy séng cua sinh vat luén chiu anh huong chat
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ché tir moi trudng xung quanh. Moi thay doi méi truong déu tac dong truc tiép hoic
gian tiép 18n cac co thé sdng. Tuy nhién, nhd su phong pht va da dang quan xa tuyén
tring, cho nén viéc thu thap mau tuyén trung trd nén dé dang, diéu nay khién QXTT
tré thanh mot cong cu hiéu qua trong viéc danh gia chat luong méi trudng va st dung
trong quan trac moi trudng. Mic di, QXTT dugc biét dén va str dung cham hon nhiéu
so v6i nhiéu nhom sinh vat khac trong viéc danh gia va quan 1y méi trudng, nhung
quan xi tuyén trung da va dang ching t6 minh 1a mot cong cu dang tin cdy, c6 hiéu
qua hon so v6i nhiéu nhom dong vat truyén théng. Nho tinh linh hoat va kha ning
thich tmg, QXTT ngay cang dugc sir dung rong rai, tré' thanh mot lya chon t6t trong
nghién ctru va gidm sat moi truong.

Mic du, dd c6 mot s6 nghién ctru vé tuyén tring ¢ séng Ba Lai va khu vuc séng
Mé Kong lién quan dén céu tric tram tich va yéu té moi trudng nhung chua c6 nghién
ctru str dung chi thi tuyén tring v6i khi nha kinh (metan) va khi doc hydro sulfua, day
cling 1a nghién ciru du tién dnh gia twong quan giita tuyén tring véi khi HoS, CHa
va dac biét st dung tuyén trung lam chi thi cho su phat thai khi H,S, CH4 tai song Ba
Lai c6 dap chan.

1.4.3.2. Sir dung cdc chi s6 da dang ciia quan xd tuyén tring

Céc chi sb da dang tuyén tring cé vai trd quan trong trong danh gia chat luong
moi trudng. Trong sb cac chi sb nay, chi sé da dang Shannon-Weiner (H’) thudc
nhom da dang a, 13 chi sb da dang co ban, ciing 1a chi s6 da dang quan trong dung dé
do luong su da dang loai hay néi cach khac 1a biéu thi s6 luong loai va mat d¢ phan
bd ctia mdi loai trong mdt khu vuc khdo sat hoac mot sinh canh [185]. Nghién ctru
ctia Moreno va cong sy (2011) di phan loai chit luong méi trudng dwa vao chi s da
dang Shannon-Weiner (H”), chi s6 H’ cang cao thi méi truong cang sach [186]. Tuy
nhién, méi lién hé giita su x40 tron trong tu nhién va tinh da dang cua tuyén trung 1a
phtrc tap [187], mat khac cAu trc ty nhién va dic diém vat 1y ctia trAm tich cling anh
huong dén da dang tuyén trung [188]. Diéu ndy lam han ché tinh tng dung cua chi
sO da dang nhom o néi chung va chi s6 H’ néi riéng trong danh gia chat luong moi
truong.

Nghién ctru ctia Bevilacqua va cong su (2012) d3 chi ra ring cac chi sb da dang
nhém y va o khong c6 mdi twong quan ¥ nghia v6i yéu t6 moi truong, trong khi chi
s6 da dang nhom P lai rit nhay cam véi su thay d6i ctia moi truong [189]. Vi vay, chi
s6 da dang nhom B c6 tiém ning trong viéc danh gia chat lugng méi truong. Tuy
nhién, van con it nghién ctru sir dung chi s6 da dang nhom P trong giam sat sinh hoc
va chua c6 thang danh gia moi truong dia trén chi sb nay (nhu da dugce To chirc Lién
minh Chau Au vé chi thi khung nuéc ap dung) [189].
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1.4.3.3. Chi s6 dinh dwéng tuyén tring (ITD, Index of trophic diversity)

Céc thay d6i trong méi trudng, nhu x4o tron hoic 6 nhiém, c6 thé 1am thay doi
ngudn cung cap thirc an va gdy anh hudng dén kiéu dinh dudng cua quan xa tuyén
tring [190]. Wieser (1953) da phan loai tuyén trang thanh bén nhém dinh dudng
(feeding type) dua vao hinh dang ctia khoang miéng [191]. Nhom 1B da dugc nghién
ctru cho thiy c6 xu hudng giam trong trim tich bji nhiém dau tran [192], nhung lai
tang trong diéu kién trim tich bi phti dudng hitu co [193]. Chi s6 dinh dudng tuyén
trung (ITD) dya vao ty 1& cac nhom dinh dudng trong quin xa. Nghién ctu cia
Moreno va cong su (2011) d3 st dung ITD dé phan loai chét lugng moi trudng, trong
d6 ITD cang cao thi méi trudng cang xau [186]. Tuy nhién, hién chi c6 it nghién ctu
xac nhan ITD nhay cam dbi véi cac bién d6i moi truong [193]. Ngoai ra, hé thong
phan loai cuia Wieser (1953) [191] vin chua duoc chdp nhan hoan toan bai cic nha
nghién ctru tuyén tring hoc [190]. Do d6, viéc st dung ITD trong danh gia moi trudng
can dugc tiép tuc nghién ciru sau hon trong twong lai, trudc khi ap dung rong rai trong
thuc té.

1.4.3.4. Chi s6 bén vitng sinh thdi c-p (colonizer-persister) két hop chi s6 sinh
trucng tuyén tring (MI, Maturity Index)

Mot cach hoan toan khac dé danh gid chat lwong moi truong 13 st dung chi sd
sinh truong MI cua quan x3 tuyén tring. Chi sé MI dugc tinh dya trén mic d6 bén
vitng sinh thai cia timg ca thé tuyén tring [194]. Chi s6 c-p thé hién mirc do “thich
mg” ciia QXTT véi cac dic diém khac nhau ciia méi truong, duoc danh gia tir 1 dén
5 twong tmg véi mirc do tir kém bén viing (colonizers) dén mirc d6 6n dinh (persisters)
theo Bongers va cong su (1991) [194].

Nhom tuyén trung ¢ chi s6 c-p 1 ¢6 mitc d6 quan 1ap cao, dé thay doi va tuong
dong véi tinh x40 tron cia mdi trudng (vi du: Rhabditidae, Neodiplogasteridae va
Monhysteridae), thoi gian thé hé chi vai ngay. Nhém tuyén tring c6 chi sb c-p 2 1a
phong phti trong diéu kién x4o tron nhung khong khic nghiét nhu nhém c-p 1. Nhom
tuyén tring co chi s6 c-p 3 12 nhém trung gian va nhom tuyén tring cé chi sé c-p 4 1a
nhay cam véi x4o tron trong méi truong. Nhom tuyén trung c6 chi sb c-p 5 (nguoc
v6i nhom c-p 2) 1a nhom cé kha ning dinh cu cao, bén viing d6i véi moi truong (vi
du: Enoplidae va Leptosomatidae).

Chi s6 MI d4 dugc chimg minh 14 nhay cam déi v6i nhiéu dang x4o tron trong
moi truong, bao gdm phu dudng, nude thai sinh hoat, 6 nhidm hydrocacbon, kim loai
ning va moi loai 6 nhiém khéc c6 thé giy thay ddi ciu trac quan x4 tuyén tring [194],
[195], [193], [196]. Semprucci va cong sy (2010), ciing di chi ra rang chi sé sinh

treong tuyén tring MI 13 mot coéng cy hiéu qua trong viée danh gia chit lugng méi
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truong so voi cac chi sé da dang khac nhu H’ va J” [188]. Nghién ctru ctia Moreno va
cong su (2011) ciing da sir dung chi s sinh truéng MI dé phan loai chat lugng moi
truong, trong d6 chi sé MI cang cao thi moi truong cang on dinh [186].

Tom lai, chi sé MI di chtng to tinh nhay cam va hiéu qua trong viéc danh gia
chat lugng mai truong va né phan anh kha niang thich img ciia QXTT ddi véi nhiéu
loai x40 tron khac nhau trong moi trudong.

1.5. Tong quan vé khu vire nghién ciru sdng Ba Lai
1.5.1. Khdi qudt vé dic diém song Ba Lai

Cira song Ba Lai thugc hé thong cira song Mé Kong. Mé Kong 1a mot trong
nhitng con soéng 16n thé giGi co chiéu dai 4.880 km [197]. Song bét ngudn tir diy
Himalaya, sau d6 chay xudi vé phia Nam qua Trung Quéc, Myanma, Lao, Thai Lan,
Campuchia va Viét Nam. O Viét Nam, song Mé Kong chia thanh hai con song c6 tén
1a song Mé Kong (song Tién) va song Bassac (song Hau), ca hai d6 ra bién Dong bai
8 clra song Mé Kong. Song Tién chay thanh hai nhanh 13 song My Tho va séng Co
Chién trude khi d6 ra 6 cira song: Ctra bai, Ctra Tiéu, Ba Lai, Him Luodng, C6 Chién,
Cung Hau. Con séng Hau d6 ra 2 ctra: Dinh An, Tran Dé (Hinh 1.5).

Cira Tieu

‘ 2 A -
My = %Cu‘a Ham Luong
Tho [F -

ne “tra Co Chién

' . sbng C4 Chién \-Lira Cung
Hé thong clra sdng Mékéng  Song Tién Hau
Sﬁng Héu Crira Bjnh An
i m-%:))
Chau Doc Cin Tho
Cilra Tran be

0 15 30 45 600km
[ T M M

Hinh 1.5. Song Mé Kéng va h¢ thong 8 cira song [168]

Nam 2002, con dap dau tién & khu vuc song Mé Kong ctia Viét Nam duogc xay
dung & song Ba Lai, tinh Bén Tre (nay 1a tinh Vinh Long). Pap nham muc dich giup
ngudi dan giam thiéu thiét hai do han han va xAm nhap man vao san xuat ndng nghiép
trong mua kho, diéu tiét 1 lut trong muia mua, tudi tiéu cho cac canh déng bang nudc

ngot va cung cip nudc ngot cho sinh hoat hang ngay [198]. Hé thong cira song Mé
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Ko6ng 1a ving sinh thai dong thoi ving kinh té - xa hoi rat quan trong, nhat 1a ddi véi
DBSCL do n6 mang nhiéu phu sa tir thugng nguon dé hinh thanh nén ving ha luu
chau tho, tao nén su da dang cao vé tai nguyén sinh vat doc theo ving cira song, ven
bién phia Nam bién Pong [197]. Song Mé Koéng cung cap da dang cac loai nude ngot
va sinh vat bién bao gdm ca va dong vat gidp xac sir dung moi trudng song hién tai
dé kiém an, 13 noi tra an hodc di cu cling nhu sinh san cta chung [172]. Ngoai ra,
song Ba Lai con dong vai trd chinh trong viéc cung cap nudc ngot cho nong nghiép,
cong nghiép, sinh hoat ciling nhu cac hoat dong kinh té khac nhu: giao thong thay, du
lich va nudi trong thity san, diéu hoa va cai thién khi hau trong vang [197, 199].

Tuy nhién, khu vic cira song Mé Kong gan day dang bi khai thac cho cac muc
dich phat trién kinh té xa hoi. Sy phan bd cua cac rimg ngdp man da b gii han trong
cac khu vye nhd & mot s6 ctra song. Nhiéu tic dong bat loi dbi voi moi trudng nude
O cac ctra song Mé Kong ngay cang gia tdng do qué trinh d6 thi hoa, cong nghi¢p hoa
va san xudt nong nghiép, nudi trong thuy san. Ngoai ra, nhiéu khu rimg ngip min va
dién tich ty nhién d3 bi chuyén doi thanh cac canh dong nong nghiép hoic trang trai
nudi trong thiry san. Diéu nay dan dén suy giam da dang sinh hoc va chét luong sinh
thai viing ctra song. Mot sb sinh canh thuy sinh ty nhién bi pha huy hoan toan do hoat
dong nudi tom cong nghiép. Mic du di c6 nhiéu nghién ctru khoa hoc vé da dang
sinh hoc, dién hinh nhu Minh va cong su (1999) [200], Zalinge va cong sy (2004)
[201], Mekong River Commision (MRC) (2007) [202], Ikemoto va cdng su (2008)
[203]; Nguyén Xuan Hién (2008) [204] nhung van con thiéu thong tin vé dong vt
day bao gdm ca nhom tuyén tring trong khi ching thudng déng mot vai trd quan
trong trong hé thong ctra song [205].

S6ng Ba Lai 1a mot trong s6 8 cira song con lai ctia hé thong cira song Mé Kong,
la nhénh ré cua song Tién & chiu thd song Ctru Long, mién Tay Nam B9, Viét Nam.
Séng Ba Lai c6 chiéu dai 55 km chay tir ranh gidi cac x4 Tan Pha va Pha Pac (huyén
Chéu Thanh) ra dén bién. Tir nhitng nim dau thé ky 20 trd vé sau, do phu sa bdi ling
tir thuong ngudn 1am giam dan ngudn cp nude tir song Tién, nude tir song My Tho
dan tré nén quan trong va hién nay day 13 ngudn nudc chinh déng goép vao dong chay
song Ba Lai.

Luu vyc séng Ba Lai nam hoan toan trong dia phan tinh Bén Tre (nay la tinh
Vinh Long), nén c6 khi hau nhiét d6i gié mua, véi mua kho tir thang XII dén thang
I1I hodc thang IV va mua mua khi c6 gié muia Ty Nam tir thang V dén thang X hoic
thang XI. Lugng mua trung binh nam dao dong tir 1.500 - 2.350 mm, v6i1 70 - 80%
lwong mua tap trung vao 4 thang cao diém ctia mia mua. Nhiét do trung binh hang

nam vao khoang 26°C + 5°C trén toan ving dong bang. D6 am twong ddi duy tri ¢



28

mirc cao quanh nam khoang 82% [206]. Téc do gié trong muia mua, tir thang 5 + 11,
gi6 hinh thanh theo hudng Tay va Tay Nam chiém 60 + 70%, toc d6 trung binh 2 +
3,9m/s, t6i da 20m/s. Trong muia kho c6 gié “Chudng”, huéng gi6 thong tri 1a Pong
va Pong Bic xay ra tir thang XII dén thang IV nam sau. Vao cac thoi diém giao mua
giita mua kho v6i miia mua va nguoc lai xuat hién cc con gié xoay lam nudc bién
dang cao, tin suat xuat hién ngay cang cao va da gy thiét hai 16n dbi voi cay trong
va vat nuoi [207].

Soéng Ba Lai phia trudc dap anh hudng ché do triéu giong véi ving bién Bén
Tre, thuoc pham vi ban nhat triéu khong déu. Hau hét cac ngay déu c6 2 1an nudc 1én,
2 1an nude xudng. Chénh 1éch giita dinh - chan triéu nhitng ngay tridu 16n co thé dat
tir 2,5 dén 3,5 m. Chénh léch giita dinh triéu - chan triéu nhimg ngay triéu kém thuong
dudi hodc x4p xi 1 m. Bién d6 hang ngay ky tridu cudng thudng gip 1,5 1an dén 2 lan
ky tridu kém, song v&i viing ban nhat tridu chénh 1éch nay khong qué 16n. Trong mdi
chu ky nita thang, bt dau 1a 1- 2 ngay triéu kém, dén giita chu ky 14 triéu cuong, cubi
ky lai 1a 1- 2 ngay triéu kém. Ky nudc cuong thudng xay ra sau ngay khong tring
(dau thang 4m lich) hodc ngay tring tron (ngay ram) [199].

Cira Ba Lai c6 tric dién hinh chit U hoi 1dm, do sau phé bién tr 5 - 7 m. Luong
nuéce chay mua can phan phdi cho cira Ba Lai 13 59 m%/gidy, va mua lii 12 240 m*/giay.
Khu vuc ctra Ba Lai dang trong qua trinh boi tu manh nhat 13 bo bén phai, tir ctra ap
Thanh Phudc dén Béo Thudn (3 km) va khu vue tir rach Viing Ludng dén x6m Trén (1
km). Dia hinh céac diy tich tu nay phan bd ¢ do sau trung binh 6 m khi triéu cudng va
phan 16n 16 ra khi triéu kém, nuéc rong, tao thanh cac bii cat ngam rong khoang 500
m. Vung nay hi¢n 1a san bai nghéu 16n cta dia phuong, sy xam thuc chi xdy ra bén
phia bo trai dai khoang 500 - 800 m, bt du tir phia rach Thuy Diém dén ctra rach Viing
Ludng. Tai day day song c6 lach sau tir 12 - 14 m. Gidng véi céc cira song khac ¢
Bén Tre, cira song Ba Lai dang 1a qua trinh boi tu chiém vu thé. Hién tuong xam thuc
cac ctra song dién ra voi quy mé nho, lién quan cha yéu dén hoat dong thuy triéu,
song va do tich tu & gitra dong, tor 6 1am 1éch dong chay [199].

Luu vuc song Ba Lai chiu ché d6 ban nhat triéu kha manh, va thuong bi nudc
min xam nhap nén cc hoat dong nong nghiép thién vé laa nude va ciy trong khong
thuan loi. Vi vay hé théng cong dap Ba Lai duoc hinh thanh va van hanh vao nim
2002 nham ngin dong chinh, bao vé ving dat phan trung va thuong ngudn khong bi
man héa do tridu cuong. Céng dap Ba Lai 1a mdt trong 9 hang muc cua dy an ngot
hoa Béc Bén Tre, ciing 1a mot trong nhitng cong trinh thiy loi 16n nhat PBSCL c6
chiéu dai 544 m, gém 10 ctra, khau do 84 m, van hanh béng van ty dong 2 chiéu.
(Hinh 1.6).



Hinh 1.6. Cong dap Ba Lai (Ngudn: NCS chup thang 10/2020)

Sau khi xay dung, dap Ba Lai da phat huy hi€u qua ngay va cai thién dién mao
ndéng nghiép cho tinh Bén tre. Tuy nhién, sau mot thoi gian van hanh, cac mit trai cia
viéc xay dung dap ngin min da 16 ra nhiing bat cap, giy ra nhitng hdu qua nghiém
trong dén sinh thai va sinh ké ctia cong déng dia phuong [8]. Viéc xay dung cong dap
Ba Lai d4 1am thay d6i hé sinh thai cta ving, nhét 1a hé sinh thai nudc 1o, khién cho
nhiéu loai bi suy giam mat d6 va bién mat do thay d6i moi truong sdng. Ngoai ra,
viéc ngan dap ciing gy anh huong dén viéc luu thong duong thuy qua lai trén séng
khu vuc thuong va ha nguén cua céng dap bi han ché. Bén canh d6, do anh huong
tbc do dong chay bi suy giam, luong phu sa boi 14p nhanh nén long song tré nén can
dan ca bén trong dap 1an bén ngoai dap, 1am ting nguy co mat dan cira soéng Ba Lai
[208].

1.5.2. Da dang sinh hoc va gia tri tai nguyén thuy sdn cua song Ba Lai

Trude khi ddp duoc xay dung, ngudn loi ca trén séng Ba Lai ghi nhan 144 loai,
thudc 101 gidng, 54 ho va 19 bo. Trong sb d6, theo Danh luc Do TUCN (2024), c6 1
loai duoc xép & mirc nguy cap (EN, chiém 0,69%), 2 loai gan bj de doa (NT, 1,39%),
8 loai thiéu dir liéu (DD, 6,25%) va 97 loai it quan tam (LC, 67,36%). Tai khu vuc
song Ba Lai ghi nhan 80 loai c4 dugc xac dinh 1a loai di cu hoac c6 1ién quan dén di
cu, trong do chi co 1 loai di cu trong moi truong nudc ngot, con lai 79 loai di cu tur
bién vao [209, 210, 211]. Nam 2002, dap Ba Lai di vao hoat dong, tir &6 dén nay chua
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6 bat ky nghién ciru nao vé so sanh su thay d6i trong khu hé cé trude va sau khi dap
van hanh.

Quan x4 dong vat khong xwong sdng ¢& 16n tai cira song Ba Lai c6 muc d6 da
dang cao, voi tf)ng cong 76 loai thudc 49 ho, 24 bg, 06 16p (Bivalvia, Gastropoda,
Malacostraca, Maxillopoda, Oligochaeta va Polychaeta), phan bd trong 03 nganh
chinh: Than mém (Mollusca), Chan khdp (Arthropoda) va Giun d6t (Annelida).
Trong do, nganh Than mém chiém wu thé o rét vai 57,78% tf)ng s6 ca thé, tiép theo
12 nganh Chan khép véi 37,83%, trong khi nganh Giun d6t chi chiém 4,39%. Trong
nganh Than mém, 16p Hai manh vo (Bivalvia) co ty 1& vuot troi so vi 16p Chan bung
(Gastropoda), 1an luot chiém 41,60% va 16,18% téng sb ca thé. Su ap dao cua lop
Bivalvia chu yéu nhd vao sy xuét hién véi mat dd cao cua loai nghéu Bén Tre
(Meretrix lyrata) tai khu vuc cira song Ba Lai, tir 470 dén 3160 c4 thé/m? [212].

Mot nghién ctu khac cua tac gid Tran va cong su (2024) tap trung vao nhom
dong vat khong xuong séng ddy (epifauna) cho thiy ngudn loi nhom sinh vat ndy tai
cura song Ba Lai kha 16n vo1 khoang 15 loai, mat do trung binh dat 159 ca thé/1000
m>, tap trung vao nhom giap xac mudi chan (Decapoda). Mot s6 loai giap xac mudi
chan c6 gia tri kinh té ghi nhan & cira Ba Lai gdm tom cang xanh Macrobrachium
rosenbergii, tép bau Macrobrachium equidens, tom sit cung Parapenaeopsis
hardwickii, tép bac tring Metapenaeus lysianassa, tom chong Exopalaemon
vietnamicus, tép mong sen Macrobrachium mirabile [213].

Hién nay, khu vuc cira song Ba Lai dang dién ra qua trinh bdi ling manh, tao
nén cac vung bdi tu rong 16n, dac biét doc theo hai bén bo song. Piéu kién nay rat
thuan lgi cho su hinh thanh céc bai nghéu tu nhién, mang lai gia tri kinh té dang ké
cho dia phuong [212]. Ngoai ra, ngudn loi thily san & séng Ba Lai, nhat 13 c4 va dong
vat khong xuong sdng ciing 13 ngudn khai thac va thu nhap chinh cua ngudi din trong
vung.

1.5.3. Tdc déng ciia ddp chin dén hé sinh thdi tw nhién séng Ba Lai, Bén Tre

Pap Ba Lai tir khi xdy dung xong di tao nén mot méi trudng “song - hd” trong
lwu vuc. Hién trang moi truong cta song ndy di bi tac dong khac hin véi hé sinh thai
tu nhién ctia vung cura song Mé Kong. Trong nghién clru ctia Ngo va cong sy (2013,
2016) dung phuong phép st dung sinh vat chi thi 14 tuyén tring va dong vat day
khong xuong sdng ¢ trung binh dé danh gia va giam sat chat lugng moi truong tai 8
ctra song Mé Kong cho thiy chat lugng moi trudng ¢ cira song Ba Lai hoan toan khac
biét, kém hon so voi 7 ctra song con lai [7], [133]. Cac nghién ctru va khao sat sau
hon cho thy hé sinh théi trén song Ba Lai hoan toan tach biét thanh 2 nhom: trong

dap - ngoai dap, do diéu kién méi truong & 2 nhom nay rat khac nhau [214]. Trong



31

dap co su tich liy vé chéat hitu co, kim loai nang va khi nha kinh hon ngoai dap. Pac
biét, n6ng do Asen (As) tai mot sb vi tri dd vuot hon chuén cho phép rat nhiéu lan.
Khéng chi vy, dap di lam thay d6i phuc tap thém ché 46 dong chay 14, tao dién bién
xau vé boi lang, xo6i 10 2 bén bo tai cac huyén Chau Thanh, Gidng Trom, Binh Pai,
tham chi 1am bién mat hoan toan mot cu lao tiép giap kénh An Hoa. Viing ngoai dap
Ba Lai chiu nhiéu tac dong, chu yéu 1a ting xdm nhap man, ting ngap ung do thuy
triéu gay sat 16, boi lap 1ong song, hinh thanh cac bii boi [215].

Theo tinh todn cia Nguyén Thé Bién (2014), qua trinh bdi tu viing 10ng ho song
Ba Lai trong khoang thoi gian tir truéc nam 2002 dén 2009, cho thay day song Ba
Lai d3 boi 1én tir 1,5 + 2m, tinh trung binh 13 1,75m trong khi phia cira séng ciing
dang trong qua trinh boi ty, manh nhat 13 bo bén phai, tir 4p Thanh Phudc dén Bao
Thuén t6i 3 km va tir rach Viing Ludng dén x6m Trén t&i 1 km. Qua trinh bdi ty cing
v6i phét trién cua rimg ngdp man di gan nhu che kin ving cira song Ba Lai [207].
Khu vyc huyén Binh Dai, 6 nhiém moi truong thudng xdy ra cuc bo: do dap chi xa
nuéc 2 1an/thang (1-2 ngay/lan) nén giy ra sy & dong cac chat thai, chat gay 6 nhiém
1am 6 nhiém cuc bd trong khu vuc, dic biét 13 6 nhiém do xa thai tir nuoi tréng thuy
san [215].

Theo nghién ctru ciia Veettil va Ngo (2018), di dung hinh anh LANDSAT d¢
tinh toan cac bién s chét lugng nuéc ciing nhu thay doi do che phu ctia dat gan song
Ba Lai, trudc va sau khi hinh thanh dép (Hinh 1.7). Két qua thé hién 13 c6 rat nhiéu
thay d6i trong sir dung dat va che phu dat & khu vuc nay ké tir khi xay dung dap Ba
Lai, dic biét 1a trong tdp quan ndng nghiép nhu trong lta ludn canh va cac loai cay
trong khac. Nghién ciru ndy quan sat thdy rang chat lugng nudc di bi giam va tré nén
6 nhiém hon véi cc vat chat hiru co. Cac bién chét lvgng nude nhu diép luc (tao),
nito va phét pho di ting 1én gifta truede va sau khi xay dap [10].

Song song voi chu trinh sinh dia hoa, anh hudng cua dap Ba Lai con 1am mét
di h¢ sinh thai ty nhién vung cura song, tinh da dang sinh hoc trong vung bi giam stt.
Tran va cong sy (2018) cling ghi nhan, dap Ba Lai da lam suy giam tinh da dang cua
quan x4 sinh vt chi thi 13 tuyén tring séng tu do trong trAm tich [214]. Thém nita,
dap da 1am thay d6i cdu tric sinh thai chuyén tir lo sang ngot. Theo ké hoach ban dau,
néu nhu trude day toan bo khu vue Binh Pai c6 khoang 6 thang nudc ngot va 6 thang
nudc man thi hién nay khu vuc phia sau dap Ba Lai gﬁn nhu bi man hoa hoan toan,
nguoc lai khu vuc trén dap lai gén nhu bi ngot hod (chi c6 1 thang nudc 19). Sy thay
d6i nay da kéo theo mot hé sinh thai médi phat trién. Céc loai dong-thuc vat thich nghi
voi hé sinh thai lg, man bién mat dan ¢ khu vuc trén dap, bao gém ca khu vuc san

chim Vam Ho (nhu: dudc, mam, tom sat, cac loai cua, cong, cd bong sao, ca keo, ca
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Gic, ...) thay vao d6 1a cac loai ca nudc ngot xuat hién gan nhu quanh nam (c4 r6 phi,
c4 1ong tong, ca sic, ca dam, ...) [215]. Trong s6 cac nguyén nhan suy giam vé chat
lugng moi truong nudc va nén day o cira song Ba Lai thi viéc ngin dong xay cong
dap da tao ra nhitng tic dong tiéu cuc dén moi trudng sinh thai, anh hudng dén ngudn
lgi thuy sinh vat. Vi tdc d6 boi 1§1ng nhanh, viéc nao vét song Ba Lai c6 vé nhu chi
1a Iy twdng so véi thuc té dién ra. Pidu d6 dan dén nguy co cira song thir 8 cua hé

thong cira song Mé Kong s& bién mat hoan toan trong mot twong lai gan.

Land Use (1988)/Sif Dyng Bat ai (1968) * : Land Use {1996)/Sif Dung Bat Dai (1996)

[ | Unclassified (Khéng phan loai) [ Unclassified (Khng phan logi)

[ Ploughed Land (B3t tring trot) || Grown rice plants (Dat tring hia)

| | Emerging rice plants (Ciy hia mdi tring) I Pioughed Land (£t tring trot)

|| Grown rice plants (Bat tring lia) || Emerging rice plants/other crops (Cay hia mdi triing | chc loai ciy khac)
[ Other crops (Cac Joai cay khac) B Other crops (Cac logi cay khac)

[ Bare soil (Bat tréng) [ Bare soil (B3t tréng)

I Wetlands (Bt ngap midc) B Wetlands (Bat ngap nuidc)

[ Water (Nudc) [ Water (Nudc)

Land Use (2006)/Sir Dung &t Bai (2006) Land Use (2015) /S Dyng Bat Bai (2015)
[ Unclassified (Khang phan loal) [ | Unclassified (Khing phan logi)

I Ploughed Land (Dat triing trot) [ Grown rice plants (Bt tring lia)
| Grown rice plants (Bt triing ia) [ Other crops (Cc logi cay khac)
I Other crops (Cac boai cay khac) I Bare soil (Dt tring)

[ Bare soil (B4t trifng) I Wetlands(Dst ngzp nuidc)

I Wetlands (Bat ngap muidc) [ Water (Nude)

I Water ()

Hinh 1.7. Hinh LANDSAT thé hién sy thay déi trong co ciu sir dung dit luu vue
song Ba Lai qua cac nam 1988, 1996, 2006 va 2015 [10]
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Viéc xay dung dap Ba Lai da lam thay d6i dang ké cac dac diém thiy van va
hoéa 1y ctia nude mit cling nhu tram tich trong khu vire ha luu séng. Nhiéu nghién ctiru
trudc day da ghi nhan rang, su thay d6i vé d6 man, ham lugng oxy hoa tan, chét hitu
co va thanh phan hat trAm tich sau khi xdy dap da tic dong manh dén céu truc va
thanh phan loai ctia quan x4 tuyén trung song tu do. Nhing két qua nay, cho thay
tuyén trung 1a nhém sinh vat dac bi¢t nhay cam véi bién dong moi truong, phan dnh
16 rang céac tac dong do thay doi ché do nude va diéu kién nén day; dong thoi tuyén
tring c6 tiém ning 1én trong viéc st dung lam chi thi sinh hoc cho anh huéng cua
céc cong trinh dap chan.

Bén canh do, mgt trong nhitng h¢ qua sinh thai quan trong nhung it dugc chu y
ctia cac ho chira nhan tao 13 sy tich lily vat chét hitu co trong trim tich, dan dén qua
trinh phan huy yém khi va phat thai cac khi nha kinh (CHa) va khi doc H>S. Dap Ba
Lai 1a mot trudng hop dién hinh, noi ma sy thay ddi ché d6 dong chay va trao ddi
nude bién — nuée ngot tao diéu kién thuan loi cho viéc hinh thanh céac qua trinh sinh
dia hoa dic trung trong trAm tich. Do d6, ddy 1a hé thdng tw nhién - nhén tao 1y tuéng
dé nghién ctru mbi lién hé gitta phat thai khi nha kinh tir tram tich hd chira do dap
chan va sy dép ing cua quan xa tuyén tring. Viéc lam sang té mbi quan hé nay khong
chi giup hiéu rd hon co ché phan tmg sinh thai cia tuyén tring trudc bién dong moi
treong, ma con cung cip bang chimg khoa hoc cho cong tac quan 1y va danh gia tac

dong sinh thai cta cac cong trinh thuy loi tai viing ha luu ven bién.
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CHUONG 2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Pia diém khu vue nghién ctru va thoi gian khao sat

Nghién ctru tién hanh do dac cac thong sé méi trudong va thu mau tram tich tai
16 vi tri & ving triéu ciia song Ba Lai, tinh Bén Tre (nay la tinh Vinh Long) theo thir
ty tir cira song 1én thuong nguon (ky hiéu tir G1 d&én G16), trong d6 vi tri G1 dén G3
nam & ngoai dap Ba Lai, vi tri G4-G7 trong dap Ba Lai va vi tri tr G8 - G16 1a thuong
nguon (Hinh 2.1).

Nghién ctru duoc thuc hién mdi nim 2 dot, ing véi chu ky mua kho (thang I11)
va mua mua (thang X) & mién nam Viét Nam, cy thé: miia mua (2019 va 2020), mua
kho (2020 va 2021). Mua mua, viéc thu mau duoc thuc hién tai thoi diém lac mo

cong dap va mua kho thu mau tai thoi diém dong cong dap.
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Hinh 2.1. Ban db vi tri khu viee thu miu trén song Ba Lai, Bén Tre
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Bang 2.1. Toa d¢ vi tri thu mAu trén song Ba Lai theo hé toa d6 qudc gia VN-2000

Vi tri Toa do Vi tri Toa do
lay lay

mau Vido Kinh do mau Vi do Kinh dg
G1 | 10°0229,1"N | 106°40'49,4"E | G9 | 10°16'40,5"N | 106°24'44,2"E
G2 | 10°06'12,7"N | 106°4024,7"E | G10 | 10°17'19,8"N | 106°23'13,4"E
G3 | 10°08'32,5"N | 106°37'52,0"E | G11 | 10°17'37,8"N | 106°21'22,2"E
G4 | 10°08'32,8"N | 106°37'51,5"E | G12 | 10°18'18,9"N | 106°19'44,7"E
GS | 10°10'17,7"N | 106°36'48,6"E | G13 | 10°18'12,7"N | 106°1720,0"E
G6 | 10°13'01,3"N | 106°31'18,3"E | G14 | 10°18'00,4"N | 106°15'27,6"E
G7 | 10°15'42,8"N | 106°26'45,8"E | G15 | 10°17'30,5"N | 106°12'40,8"E
G8 | 10°16'01,3"N | 106°26'12,6"E | G16 | 10°17'59,7"N | 106°11'28,6"E

2.2.Phwong phap nghién citu khi hydro sulfua, khi metan va cic yéu t6 méi
truong tram tich song Ba Lai
2.2.1. Phwong phdp thu va bdo quin méu ngoai thuc dia

Tai hién truong st dung 6ng core thép cam sau xudng nén day song khoang 15
cm va thu toan bd mau tram tich 16p mit & do sdu 10 cm cho vao mot thau inox
(duong kinh 55 cm), ddm bao gilr nguyén mot tang bun con nguyén ven. Sau khi gan
d6 16p nude mot cach can than, bun dugce lay theo thir tw danh cho phan tich khi hydro
sulfua, khi metan, do thé oxy hoa khir (ORP - Oxidation Reduction Potential), pH va
do man.

+ Pbi voi lay mau khi hydro sulfua (H2S): Lop bun bé mit (0 — 2 cm) dugc lay
vao day dén miéng 6ng nhua PP (polypropylene, ISOLAB, dung tich 50 mL), dam bao
khong c6 khong khi khi ddy nip ng. Phan nap ong chira miu dugc quin gidy
parafilm dé bao dam dng kin hoan toan, sau d6 miu dugc bao quan lanh bang da kho.

+ Ddi v6i lay mau khi metan (CH4): Lp bun bé mat (0 — 2 cm) duoc ldy mot
cach nhe nhang bang mot dng xylanh nhya (dung tich 12 mL/cc), giit tranh x40 dong
va bién dang 16p bun nham giam thiéu tdi da sy thoat khi CHa. Khoang 10 mL mau

bun duogc 14y vao 6ng vial thuy tinh (dung tich 40 mL) c¢6 khéi luong biét trude chira
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san 5 mL dung dich NaOH 0,1 N dé (rc ché ngung hoat dong cia cac vi sinh vat tao
ra CHa. Tién hanh nhanh day kin mau bang nip mé vin co 16t septum silicon, thyc
hién quén gidy parafilm, tién hanh lic mau dé bun tron 1an déu véi dung dich NaOH.
Mau dugc bao quan lanh bang da kho.

- Céac thong s6 moi trudng co ban cua tram tich dugc do nhanh tai hién truong
bang thiét bi may do dién tir cAm tay, 1an lugt do thir tuw: ORP (mV) bang may do dién
tr hiéu MILWAUKEE MW500 va do pH bang may do dién tir hieu MILWAUKEE
MW102, do d6 dan dién bang thiét bi may do dién tot WTW ProfiLine Cond 3310.
Céc thong s6 duoc do lap lai 03 1an, 14y gia tri trung trung binh, doc ghi két qua.

- MAu thu duogc bao quan lanh trong d4 kho va van chuyén vé Phong thi nghiém
Hoé phan tich, Truong Pai hoc Khoa hoc Tu nhién - Pai hoc Quéc gia TP. Hb Chi
Minh cho dén khi phan tich.

2.2.1. Phwong phdp phén tich mdu trong phong thi nghiém
- Kich thuéc hat tram tich dwgc phan tich bang may sang rdy RETSCH, model:
AS 200 BASIC cua hang RETSCH (Prc). Cac thanh phan trim tich dugc phan loai
theo kich thudc hat: Cat (50 — 2000 um), bun (2 — 50 um), sét (< 2 pum) theo
Zancanaro va cong su (2020) [216].
- Nong d6 khi hydro sulfua (mM) dugc phan tich bang phuong phéap dién cuc
mang chon loc ion theo phuong phép cua Brown va cong su (2011), hinh 2.2 [217]:

PHU'ONG PHAP BIEN CUC CHON LOC

ION
NGUYEN
— . 0.0592
E=E°-pB 2 gag:-
THUC HIEN
gmau 10l 5408
- Cim dign coe ALS™
I . 1 1 ké‘.qu'a'”
: Ly tim {3000 vong/phit) T

. Lin
trong 13 plmt -
Rig

|

Hinh 2.2. Quy trinh thi nghiém phan tich mau khi H2S trong tram tich [217]
Khi hydro sulfua tong trong mau & dang H,S. HS", S? va cac dang sulfua dé
tan. Mau dung trong 6ng nhya PP (50 mL) dugc rd dong nhe & 4°C, r6i tién hanh ly
tam & 3000 vong/phiit (rpm) trong 5 phut. Sau khi 16p nude bi loai bo, tram tich duoc

ddng nhat bang thia inox. Mot phan 10 mL mau dugc chuyén vao mot ng nhwa PP
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khéc c6 chia do chira san 10 mL dung dich dém chéng oxy hoa sulfua (Sulfide Anti-
Oxidant Buffer-SOAB) va tiép tuc xoay (d4nh vortex). Hon hop duoc ly tim va ham
luong sulfide trong phan dich ly tim bén trén duoc do ngay lap tic dé tranh sy phan
hily ctia ion sulfua véi dién cuc chon loc ion sulfua. Mdi mau duoc do 3 lan, léy gia
tri trung binh, doc ghi két qua.

+ Nong d6 khi metan (uM) duoc phan tich bang phwong phap sic ky khi (GC)
c6 dau do detector ion hoa ngon lira (FID) theo phuong phép cua Leloup va cong sy
(2007), hinh 2.3 [218]:

5
I
I

nt)a xa het khi l

- & 2 A A . gor & - kh{l
So db hé théng thadm théu ket hop voi sac ky kh -
1. Mang tham théu; 2. Budng thadm thau (mau); 3. Buong tham thau; 4, 5.
Céng tiém; 6. Cot tach; 7. Dau dé ion héa ngon lua; 8. Bd tiém GC;
9. Khi mang (N2 hoac He}; 10, 11, 12, 13, 14, 15. Van

Hinh 2.3. Quy trinh thi nghi¢ém phan tich miu khi CH, trong tram tich [218]
Metan & pha hoi trong mau dugc dua vao thiét bi sic ky khi (Shimadzu 2010,
Japan) bang mot kim tiém kin khi 100 pl (SGE, USA), qua hé théng budng tiém
khong chia dong, dugc tach trén cdt Alumina Sulfat PLOT (30 m x 0,53 mm X 10
um, Supelco, USA) va phat hién bang dau do ion hoa ngon ltra. Nhiét do budng tiém
va 10 cot duoc giit khong d6i & 35°C. Khi Nito duoc hap phu qua cot mau) & toe do
90 cm/s. Nhiét dg detector (may do) duoc gitt & 250°C va may do ion hoa ngon lura
van hanh & nhiét do 250°C véi luu lugng dong khi hydro va khong khi lan luot 1a 40
ml/phut va 400 ml/phtt. M&i mau khi duge tiém 1ap 5 1an va ham luong metan trong
mau dugc dinh lugng qua dudng chuan khi metan dung binh khi chudn (15 ppmv,
Agilent).
2.3.Phwong phép nghién ctru quin xa tuyén trung song tw do trong tram tich
song Ba Lai
2.3.1. Phwong phdp thu va bdo quin méu tuyén tring ngodi thue dia
Dung 6ng core cam sau xudng nén day khoang 15 cm va thu toan bo miu trim
tich 16p mat & do sau 10 cm. Mdi vi tri thu mau lip lai 3 lan. MAu tram tich chta

trong 1o nhya (dung tich 300 gram) dugc cb dinh bang dung dich formaldehyde 7%,



38

néng & 60°C ngoai hién truong va chuyén vé phong thi nghiém ciia Phong Cong
nghé va Quan 1y méi truong, Vién Khoa hoc sy song dé tién hanh xir Iy va phan tich.
2.3.2. Phwong phdp phén tich mdu tuyén tring trong phong thi nghi¢m

Trong phong thi nghiém, mau tram tich duoc sang loc qua rdy c6 kich thudc 1
mm va thu gom toan bd mau trén ray cé kich thude 38 pm, sau d6 tach ldy mau tuyén
tring bang phuong phéap str dung dung dich Ludox - TMS50 (ti trong 1,18) [219].
Nhudém mau véi dung dich Rose Bengal 1%, sau d6 quan sét trén kinh lip soi ndi SZ-
COUS PMOI1 xac dinh mat do. Chon ngﬁu nhién 100 ca thé tuyén trung (chon tat ca
cac mau dudi 100) xir 1y 1én tiéu ban theo phuong phap cua De Grisse (1969) [220].
Dinh danh dén cdp d6 giéng (genus) theo cac khoa phan loai ciia Platt va Warwick
(1983, 1988) [221, 222], Warwick va cong sy (1988) [223], dinh danh cac giéng
tuyén tring nudc ngot theo Zullini (2010) va Nguyén Vii Thanh (2007) [224, 225].
Ngoai ra, tham khao thém va dbi chiéu véi co s¢ dit liéu tuyén tring truc tuyén
NEMYS cua Dai hoc Ghent, Vuong qudc Bi [226] (Hinh 2.4).

€6 dinh miy bing formaldeiryde T4, = — = =
ndng & nhigt 48 60°C, khudv déu. = Gan IOC
- f g g

Xac dinh au\ ‘, ¢ :
chisb _ . A
si'hn]' hoa lram tich Tach chiét

Xir Iy mau Nhuom mau
Dém mit dé

Dém va gip tuyén trung ;
l \ l n

‘ Dinh danh, do kich thwéc Gap “ga“ nhién §=SSN

l

Tinh toéin cic chi sb sinh hoc Lén tleu ban

| !!
- {)mh danh
Két qua

Hinh 2.4. Quy trinh phén tich xir Iy miu tuyén trung trong phong thi nghiém

2.3.3. Phwong phdp phan tich sé li¢u quan xa tuyén tring
2.3.3.1. Phdn tich déc diém quan xd tuyén trimg
Pic diém ciia quan xi tuyén tring vé mat do duoc xir 1y bang phan mém
Microsoft Excel 2019, sb liéu dugc thé hién dudi dang gia tri trung binh + dd 1éch
chuan. Cac chi s6 nhu d6 phong phu vé gidng (S), chi sé da dang Shannon - Weiner
(H"), chi s6 phong phu Margalef (d), chi s6 ddng déu Pielou’s (J'), va chi sé da dang
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Hill (N1, N2, Nin) duoc dung dé danh gia mirc d6 da dang sinh hoc quan xi. Cong
thire tinh toan cac chi s6 da dang nhu sau:
% Chi s6 da dang Shannon - Weiner (H') [227]:

H'=- f=1% log, %
Trong do:
n; 13 s6 luong cua cac cé thé cua loai thi i trong miu ldy tir mot quén x3;
n 14 s6 luong cua cac ca thé trong miu ldy tir mot quan xa.
% Chi s6 phong phu Margalef (d) theo Margalef (1958) [228]:
S—-1
T

Trong d6: S 1 sb lugng loai trong mau;
N 1a tong s luong té bao trong mau.
% Chi s6 déng déu Pielou’s (J') theo Pielou (1966) [229]:
H
log, S

J =

Trong do: H’ 1a chi s6 da dang sinh hoc Shannon - Weiner;
S 1a tong s6 loai trong miu thu.
% Chi s6 da dang Hill theo Hill (1973) [230].
-Hill N;: Ny =e ' ; Trong d6: H’ 1a chi sb da dang sinh hoc Shannon-Weiner

- Hill No: No = % ; Trong @6, SI =Y P2, Simpson’s dominanceindex
- Hill Ninf: Nint= % : Trong d6: p1 12 ty 18 cta taxon vu thé nhat
2.4. Phwong phap phin tich thong ké
2.4.1. Phan tich thong ké sé ligu khi CH,, H1S va cdc thong sé moi truong
Phan tich Shapiro-Wilk va Levene dung dé kiém tra diéu kién phan phéi chuan
(normal distributions) va tinh ddng nhat trong phuong sai (homogeneity of variances)
(p > 0,05). S6 lidu s& dugc chuyén vé dang log hodc cin bac hai néu khong thoa man
diéu kién phan phdi chuan va phuong sai dong nhat. Néu théa méan diéu kién thi phan
tich phuong sai ANOVA hai yéu t6 dugc sir dung dé kiém tra su khac biét ¥ nghia
thdng ké ctia cac yéu td moi truong va ham luong khi theo “mua”, “vi tri”, tuong tac
“mua” * “vi tri”. Néu khong thda mén diéu kién (ké ca da chuyén ddi s liéu), khi do
chuyén sang phan tich phi tham s6 PERMANOVA hai yéu t6 dugc sir dung [231].
S liéu ghi nhan sy khac biét c6 ¥ nghia thong ké (p < 0,05), tién hanh phan tich hau
kiém Tukey HSD dugc sir dung dé so sanh khac biét theo cip giita cac yéu té méi

treong va ham luong khi theo timg yéu té (factors) anh huodng.
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MGéi lién hé gitra CHa, HS va cac thong s6 moi trudng tram tich duge phan tich
bang tuong quan Spearman.

Céc phan tich dugc thuc hién bang phan mém Statgraphics Centurion 18 (ver.
18.1.12). PERMANOVA hai yéu té dugc phan tich bang phan mém PRIMER v.6 +
PERMANOVA.

2.4.2. Phin tich thong ké so ligu vé quan xi tuyén tring

S6 lidu vé mat do, da dang sinh hoc cua QXTT dugc kiém dinh phan phéi
chuan bang kiém tra Shapiro - Wilk, va phuong sai dong nhét bang kiém tra Levene.
Néu dir liéu dap tng hai diéu kién trén, phan tich ANOVA hai yéu t6 dugc sir dung
dé xac dinh khac biét théng ké mat do va da dang QXTT theo yéu t6 mua, vi tri, tuong
tac (mua * vi tri). Néu co sy khac biét ¥ nghia thdng ké (p < 0,05), phan tich hau kiém
Tukey’s HSD duoc sir dung dé kiém tra sy khac biét timg cip trong phén tich phuwong
sai. Dit liéu dugc chuyén d6i sang dang cdn bac hai hodc dang log néu hai diéu kién
trén khong thoa man. Néu van tiép tuc khong dap tmg diéu kién, phan tich phi tham
s PERMANOVA hai yéu t6 dugc sir dung. Phan tich ANOVA bang phan mém
STATISTICA 7.0, phan tich PERMANOVA bang PRIMER v.6 + PERMANOVA.

Phén tich da bién CLUSTER (dya vao chi s twong dong Bray - Curtis) két
hop véi SIMPROF dé kiém tra sy twong dong c6 ¥ nghia thdng ké (p < 0,05) vé dic
diém QXTT giita cac vi tri va su khac biét ¥ nghia thong ké giita cac nhoém. Phan tich
do ludong da huéng (Multidimensional Scaling, MDS) dé nghién ctru cdu trac phan
bd ctia QXTT tai cac vi tri khao sat. Cac phuong phap phan tich MDS bing phan
mém PRIMER 6.0 tich hop PERMANOVA.

Ngoai ra, phan tich twong quan gitta cic dic diém quan x3 tuyén trung, diéu
kién moi truong va khi H>S, CH4 dugc xac dinh qua tuong quan phan hang Spearman
bang phan mém STATGRAPHICS Centurion 18.

2.5. Phwong phap danh gia sirc khée sinh thai nén day song Ba Lai

2.5.1. Phwong phdp phén logi tuyén triing theo hé sé c-p

Dinh danh tuyén tring séng Ba Lai dén bac ho trong Bang 2.2. Trén co s& d6
phan loai cac nhom c-p. O mot sb vi tri khong c6 su hién dién cac nhém c-p, do vay
qué trinh tinh todn dugc cdng gop cac nhom chi thi cho mirc 6 6 nhiém la c-p 1 &
2; nhém trung tinh c-p 3 va nhom phat trién trong méi trudng sach c-p 4 & 5.

Bang 2.2. Chi s c-p ciia mdt s6 ho tuyén tring [194, 195]

c-p Ho tuyén tring
| Bunonematidae, Diplogasteridae, Neodiplogasteridae,
Panagrolaimidae, Rhabditidae, Tylopharyngidae




41

Ho tuyén trung

Anoplostamidae, Anticomidae, Axonolaimidae, Comesomatidae,
Linhomoeidae, Thoracostomopsidae, Tripyloididae, Xyalidae,
Monhysteridae, Anguinidae, Aphelenchidae, Aphelenchoididae,
Cephalobidae, Iotonchiidae, Leptolaimidae, Microlaimidae,
Neotylenchidae, Paratylenchidae, Plectidae, Tylenchidae

Ceramonematidae, Chromadoridae, Cyatholaimidae, Desmodoridae,
Diplopeltidae, Ethmolaimidae, Haliplectidae, Monoposthiidae,
Selachinematidae, Siphonolaimidae, Sphaerolaimidae,
Tubolaimoidida, Dolichodoridae, Hoplolaimidae, Pratylenchidae,
Heteroderidae, Meloidogynidae, Criconematidae,
Hemicycliophoridae, Teratocephalidae, Halaphanolaimidae,
Achromadoridae, Odontolaimidae, Bastianiidae, Prismatolaimidae,
Tobrilidae, Tripylidae, Diphterophoridae

Aegialoalaimidae, Desmoscolecidae, Draconematide, Enchelidiidae,
Epsilonematidae,  Ironidae, = Oncholaimidae, = Oxystominidae,
Phanodermatidae, Rhabdodemaniidae, Trefusiidae, Choanolaimidae,
Alaimidae, Mononchidae, Anatonchidae, Dorylaimidae, Nordiidae,
Qudsianematidae, Leptonchidae, Trichodoridae

Enoplidae, Leptosomatidae, Nygolaimidae, Chrysonematidae,
Thornenematidae, Aporcelaimidae, Longidoridae, Belondiridae,
Actinolaimidae, Discolaimidae

2.5.2. Chi so sinh truéng tuyén tring MI (Maturity Index)

Chi s6 sinh trudng tuyén tring MI duge xem 13 mot thude do vé mirc do xao tron

moi trudng. Chi s MI dua vao ty 1¢ tan sudt xut hién cic nhom c-p (colonizer-
persister) trong quan xa, mdi gidng tuyén tring duoc cho diém c-p tir 1 dén 5, gid tri
cang thap thi gidng tuyén tring d6 song trong mdi trudng cang xao tron. Cong thirc
tinh MI theo Bongers va cong sy (1991) [194]:

MI= 3" (. f()

Trong d6: MI: Hé s6 sinh truéng cua QXTT
v(i): Chi s6 c-p cta tuyén tring

f(i): Tan sd xuat hién cua ho tuyén trang do.
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Sau khi xac dinh dwoc gia tri MI cua ting vi tri khao sat, thang quy d6i cua
Moreno va cong su (2011) duoc ap dung dé chuyén tir gia tri MI sang chat lugng méi
truong & bang 2.3 [186].

2.5.3. Chi s6 da dang Shannon - Weiner (H’)

Chi sb da dang Shannon - Weiner (H”) vira néi 1én mutc d da dang vé loai, vira
n6i 1én mirc ddng déu cua loai d6. Gia tri H’ ting khi sb loai trong quan x4 ting, trong
thuc té gia tri H” khong vuot qua 5,0. Gia tri H’ cang cao mdi truong cang it 6 nhiém
[232, 233].

2.5.4. Chi so dinh dwong tuyén triung (ITD, Index of Trophic Diversity)

Chi s da dang dinh dudng (ITD) duoc tinh toan dua trén thanh phan cic nhom
dinh dudng tuyén trung (1A, 1B, 2A va 2B) tai mdi tram l1dy mau theo cong thirc clia
Heip va cong sy (1984) [234]:

ITD = Y62
(Trong dé, 0 1a ty 1é phan tram ciia méi kiéu dinh duéng).

Gia tri cua ITD dao dong tir 0,25 (da dang dinh dudng cao nhat, mdi nhém dinh
dudng chiém 25%) dén 1,0 (da dang dinh dudng thip nhat, tirc 1a c6 mot kiéu dinh
dudng chiém vu thé trong QXTT). Chi sé ITD phat trién dwa vao ty 18 cac nhom dinh
dudng trong quan xa. Nhu vay co thé thiy, chi s6 ITD cang cao thi méi truong cang
x4u [186].

Moreno va cong su (2011), di dé xuat ngudng phan loai chat lwong moi trudng
dya vao nhiéu chi sb sinh hoc nhu mét do c-p, chi s6 sinh truong (MI), chi sb da dang
Shannon - Weiner (H’) va chi s6 dinh dudng tuyén tring (ITD) trong bang 2.3.

Bang 2.3. Ngudng phan loai chat lugng mdi truong theo cic dic diém cua quan xa

tuyén tring duoc st dung bai Moreno va cong su (2011) [186].

, Chi s6 sinh Chi s da Chi s6 dinh
Chat lugng o trwéng tuyén dwéng cua
At o o Yo C-p \ dang Shannon A oo
moi truong trung MI _ Weiner (H') tuyén trung
(Maturity Index) ITD)
At t6 c-p 2 <50%
Rattot ) &P © I MI>28 H’ > 45 0 <ITD <025
(Hight) | ¢c.p4>10%
B c-p2=50%
Tot (Good) 2,8<MI<2,6 3.5<H’<4,5 |0,25<ITD<04
c-p4>10%
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] Chi s sinh Chi s da Chi s6 dinh
Chat lugng o trwéng tuyén dwéng cua
PO Yo C-p \ dang Shannon A oo+
moi truong trung MI - Weiner (H') tuyén trung
(Maturity Index) ITD)
i c-p 2 =>50%
Trung binh | P © ol 26<MI<24 25<H <35 |04<ITD<0,6
(Moderate) | 3 < c-p 4 <10%
A A c-p 2> 60%
Xau/thap | &P ’ 2.4<MI<22 1<H’<25 |06<ITD<038
(Poor) c-p4<3%
Kém (Bad) | c-p2>80% MI<2.2 O0<H <1 0,8<ITD<1

Theo Chen va cong su (2018), néu cac chi sb sinh hoc quén xa tuyén trung
danh gia chat lugng moi trudng nén day theo cac két qua khac nhau thi ap dung
nguyén tat trung binh (va 1am tron dén sé nguyén gan nhat) cta cac chi sb [235]. Vi
du, chi s6 1 danh gia chat lugng mai truong kém (xép hang 5), chi sb 2 danh gia x4u
(hang 4), chi s6 3 danh gia trung binh (xép hang 3), trung binh cong 3 chi s dat 4,
tic 1a chat lugng moi trudng dat trung binh (hang 4). Mot vi du khac, chi s6 1 danh
gia chat lugng moi truong xau (xép hang 4), chi s6 2 danh gia kém (hang 5), chi s6 3
danh gia rat tot (xép hang 1), trung binh cong 3 chi sd dat 3,3~3, tirc 13 trung binh
(Hinh 2.8).

offs TB

o X X X
I3

+
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=H
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+ * |+
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Hinh 2.8. Nguyén tit danh gia chat lwong méi trudong tong hop tir cac chi so
khac nhau (Diéu chinh tir Chen va cong s, 2018) [235]

+ 18

2.5.5. Phwong phdp xdc dinh cdc giong tuyén triing nhay cam va chéng chiu
doi vdi khi hydro sulfua va khi metan

Mat do cac giéng tuyén trung ghi nhan trong nghién ctru s& dugc phén tich
tuong quan phan hang Spearman véi ham luong ting khi HoS va CHy 6 trong trim
tich. Nhitng gidng tuyén tring c6 mat do tuong quan thuan c6 ¥ nghia thong ké véi

ham luong khi HoS va CHy s& duoc ghi nhén 13 gidng tuyén tring c6 kha ning chong
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chiu v&i khi CHs va khi H»S vi khi ham luong khi ting s& dan dén tang mat do ca thé
do giéng tuyén trung nay c6 kha ning thich nghi véi méi trudng c6 ham luong khi
hydro sulfua va khi metan cao. Nguoc lai, cac giong tuyén trung c6 mat do tuong
quan nghich ¢6 y nghia thong ké véi ham lugng khi HoS va CHa s& duge ghi nhan 1a
gidng tuyén triung c6 nhay cam véi khi hydro sulfua va khi metan do ching suy giam

mat do khi & moi truong cd ham luong khi hydro sulfua va khi metan cao.
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CHUONG 3. KET QUA VA THAO LUAN

3.1. Pic diém thong s6 moi trudng trim tich song Ba Lai
3.1.1. Khi hydro sulfua

Mua mua, néng d6 trung binh cua khi H»S & céac vi khao sat ¢6 gia tri tir 0,19 +
0,19 mM (G2) d&én 1,03 + 0,16 mM (G1). Vi tri G1, G2, G7, G14, va G16 ¢c6 gia tri
H,S cao vio mua mua, lan lugt 1a 1,03 £ 0,16 mM; 0,85 + 0,23 mM; 0,58 + 0,11 mM;
0,77 £ 0,18 mM; 0,55 £ 0,14 mM. Nguoc lai, G2 c6 néng do HaS thép voi 0,19 +
0,19 mM, tuong tu vi tri G9, G10 cling c6 néng do HaS thép, tuong Ung 1a 0,31 +
0,07 mM va 0,10 + 0,008 mM (Hinh 3.1).

Quy luat bién dong khi H>S vao mua khé twong ty mia mua. Hai vi tri G1 va
G3 co gia tri khi HoS tiép tuc cao 0,70 £ 0,16 mM va 0,71 £ 0,22 mM. Giéng nhu
mua mua, vi tri G2 tiép tuc ¢ gia tri thép nhét trong céac vi tri ngoai dép, chi dat 0,42
+0,11 mM. Vi tri G8 va G10 c6 nong d6 HoS déu thap & ca 2 mua, mua kho lan lugt
12 0,23 + 0,08 mM va 0,29 + 0,12 mM. Vi tri G7 c¢6 néng do HaS cao & miia mua
nhung thép vao mua khd, mua khoé chi 0,08 + 0,003 mM (Hinh 3.1, va Phu luc 1).

1.4
1.2

mMwa OKho

1 4
087

,S mM

o6l I | —

G1 G2 G3'G4 G5 G6 G7 G8 G9 G10G11G12G13G14G15G16

Piém vi tri thu mau

Hinh 3.1. Nong d¢ H:S do tai cdc vi tri khao sat trén song Ba Lai vao miia mua
va mua kho
Nhin chung, gia tr1 H>S & mua mua va mua kho khong c6 su khac biét y nghia
(p =0,14), tuy nhién gia tri HaS gitra cc vi tri lai c6 sy khac biét théng ké (p < 0,001),
cu thé G1 va G3 ¢6 ndng d6 khi HaS cao hon so véi cac vi tri khac (Hinh 3.2, va Phu
luc 2).
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Hinh 3.2. Két qua phan tich hiu kiém Tukey HSD ndng d¢ khi H:S theo vi tri

Vi tri ctra song (G1), vi tri ngoai gan chan dap (G3), c6 néng do HaS cao & ca 2
mua khao sat, co thé giai thich do cac vi tri ndy 1 noi tap trung va tich liy luong 16n
chét hitu co nén nff)ng do khi H>S trong tram tich cao hon céc vi tri con lai. Do ctra
song Ba Lai c6 luu lwong dong chay nhé hon céc cira song khac cua hé théng song
Mé kong va dang chiu tac dong chian dong cua dap nén trim tich tir cac cira song khac
dang tich tu tai cira song Ba Lai gay boi 14p manh va 1am cho khu vuc nay c6 ham
luong chit hitu co cao [10, 38]. Khi dap chin 1am giam luu luong va téc d6 dong
chay cua séng, ndng do oxy hoa tan cling giam theo [236, 237]. Su suy giam oxy két
hop v61 ham lugng chit hiru co cao trong trAm tich tao diéu kién thuén loi cho qua
trinh phan huy ky khi, dAn dén sy hinh thanh H.S.

Khu vyc chan dap Ba Lai (G3, G4) c6 phat thai khi HoS kha cao, do day la noi
tap trung vat chit hitu co cua ca dong song (dac biét 1a thuc vat dang phan huy) (Hinh
3.3). Su gia tang tich lily vét chat hitu co ¢ thuong ngudn do dap chin di duoc ghi
nhan tai nhiéu khu vuc trén thé giéi. Mot s6 nghién cru ghi nhin cac vat chat nay s&
ling dong tai dap chira thay vi duoc van chuyén xuéng ha luu [32]. Cac nghién ctru
cho thay c6 téi 70% luong phu sa bi gitr lai tai dap chan va khong thé di chuyén qua
cac dng dan nude [34]. Piéu nay déng nghia véi viée chi khoang 30 - 40% phu sa c6
thé dén duoc ha nguén, do phén 16n da bi léng dong ¢ thuong nguén khi toc do dong
chay giam [35]. Nghién ctru ctia Rasid (1979), ghi nhan dap chan 1am giam 91%
luong phu sa ving ha luu song South Saskatchewan, Canada [35]. Hé théng dap chin
trén song Missouri va Mississippi, My lam giam hon mét nira lugng phu sa vé ha luu
[36].

Mit khac, do han ché dong chay vi hoat dong dong cong Ba Lai da 1am doan tir
song Tién vao thuong ngudn Ba Lai bi boi 1ap manh, chi con 13 mdt con sdng nho
(rong khoang 6 - 8m), va dang tiép tuc bi bdi 1ap [207]. Piéu do, 1am cho thuong
ngudn Ba Lai gom nhiing vi tri nhu G14, G15, G16 c6 ham luong chat hitu co cao,
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dan dén nong do H,S trong tram tich cao hon so véi cac khu vuc khac ciia song Ba
Lai.

Hinh 3.3. Tich liiy vét chit hitu co & phia trong gin chan dip Ba Lai (G4)

3.1.2. Khi metan
Mua mua ghi nhan hau hét cac vi tri khao sat trén song Ba Lai c6 ndong d6 khi
CH4 thap, khoang tir 0,01 = 0,004 uM dén 0,51 + 0,11 uM. Tuy nhién, van c6 mot s6
vi tri ¢6 CHs4 cao nhu: G4 (0,86 + 0,25 pM), G7 (1,57 + 0,55 uM), G10 (0,91 + 0,53
uM), G13 (1,30 £ 0,23 uM), va G16 (1,64 + 0,0001 pM) (Hinh 3.4).
3 5
2.5 -

mMua OKhod

1.5 7 | = T

r .
G1 G2 G3 G4 G5 G6 G7 G8 G9 G10G11G12G13G14G15G16

biém vi tri thu mau

Hinh 3.4. Nong @9 CH4 do tai cac vi tri khao sat trén song Ba Lai vio miia muwa
va mua kho

Nhin chung, mua kho ghi nhan ndng do khi CHa cao, c6 su khac biét thong ké

voi mua kho (p = 0,02) (Hinh 3.5a, Phu luc 2). Vi tri G13 va G16 ghi nhan néng do
CHy tiép tuc cao trong mua kho, véi gia tri 1an luot 13 0,91 + 0,04 uM va 2,62 + 0,07
uM. Vi tri G4, G7 va G10, G13 ¢6 CHs cao & mua mua nhung thip & mua kho, gia
tri CHs4 mua kho 1an luot 14 0,22 + 0,05 uM; 0,49 £ 0,08 uM, va 0,34 = 0,16 uM; 0,92
+ 0,05 uM. Nguoc lai, cac vi tri G2, G3 co n6ng do CH4 tang khi vao mua kho véi
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gia tri 1an luot 14 0,41 + 0,03 uM va 0,71 + 0,01 pM. Pic biét, vi tri G11, G16 co gia
tri CHa rat cao vao mua kho, 1an luot 13 2,21 + 0,001 uM va 2,62 £ 0,07 uM (Hinh
3.4 va Phu luc 1).

Két qua phan tich hau kiém Tukey HSD cho thay G16 c6 nong d6 CH4 cao
khéc biét voi céc vi tri con lai, ngoai ra, nhdm céac vi tri nhu G7, G11, G13 ciing cd
noéng d6 CHa cao khac biét ¥ nghia v6i cac vi tri con lai (Hinh 3.5b, Phu lyc 2).
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Hinh 3.5. Két qua phan tich hau kiém Tukey HSD nong d% khi CH4 theo mua
(a) va vi tri (b)

Trong khi phat thai khi HoS kha twong dong giira 2 mua va cé quy luat nhat
dinh thi phat thai khi CHs chu yéu theo diém va thé hién quy luat khong rd rang. Nhin
chung, qué trinh phan hity ky khi 14 qué trinh vi sinh vat phan huy chat hiru co trong
diéu kién khong c6 oxy. Trong qué trinh nay, 2 san pham khi chinh thuong duoc tao
ra 1a metan (CH4) va hydro sulfua (H2S). Tuy ca hai déu 1a san pham cua phan huy
ky khi nhung ching c6 nguén goc va diéu kién hinh thanh khac nhau. Cho nén, phat
thai 2 khi nay (CHa, H2S) trong trAm tich song Ba Lai co thé c6 su khac biét. Vi du,
qua trinh phat thai H>S duogc tao ra boi qua trinh phan giai sulfat (sulfate reduction),
do céc vi sinh vat goi 1a sulfate-reducing bacteria (SRB) thuc hién. Vi khuan SRB st
dung sulfat (SO42) 1am chat nhan dién tr va chét hitu co (nhu lactate, acetate) lam
ngudn cacbon dé tao ra H»S. Ving cira séng mic di c6 ham luong chat hitu co tich
lity cao nhung phat thai chu yéu HzS, nguyén nhan 1a viing nudc man cira song gidu
sulfat (SO4%) [238], day 1a ngudn chat nén cho nhém vi khuan SRB phan hity chat
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hitu co, phat thai H»S. Su tich tu H2S & nong do cao c6 thé tre ché ho hap cia sinh
vat, gay doc cho vi sinh vat hiéu khi va dong vat day, d6ng thoi 1am gidam oxy hoa
tan va thay doi cAn bang sinh hoa ctia hé sinh thai tram tich.

3.1.3. Mpt sé dic diém méi truwong khdc

3.1.3.1. bo pH

Mula mua ghi nhén gia tri pH tir 6,78 + 0,03 dén 7,28 + 0,008. Cac vi tri c6 gia
tri pH > 7 bao gom G2, G8 c6 gia tri pH lan luot 1a 7,28 = 0,008 va 7,26 + 0,04;
nguoc lai G12 va G13 c¢6 pH kha thap, chi dat 6,84 + 0,05 va 6,78 + 0,03. Hau hét
céc vi tri con lai c6 gia tri pH gan trung tinh. D& thay pH mua mua cao hon han khi
so voi mua kho (p <0,001).

Mua khé, vi tri G2 va G3 tiép tuc ghi nhan pH cao, nhét 13 G2 v&i pH 1a 7,20 +
0,04. Cac vi tri G4, G5, G6 c6 pH thép, tuong ung la 6,93 + 0,09; 6,78 + 0,03; 6,81
+ 0,05. Tuong tu, cac vi tri thuong nguén Ba Lai cling c6 gia tri pH thép, dac biét la
G12,G13,va G14 v6i 6,77 £0,01; 6,69 = 0,01; 6,76 = 0,05 (Hinh 3.6 va Phu luc 3).

7.4 A :
7.3 ; : mMura DKho
7.2 4
14—
71
6.9 -
6.8
6.7
6.6

pH

G1 G2 G3IG4 G5 G6 G7 G8 G9 G10G11G12G13G14G15G16
Piém vi tri thu mau

Hinh 3.6. Gia tri pH do tai cac vi tri khdo sat trén song Ba Lai vao mua mwa va

mua kho

Nhin chung, céc vi tri tr G4 dén G6 va mot sb vi tri thuong nguén nhu G12,
G13, va G15, c6 gia tri pH thip hon khi so véi cac vi tri con lai (p < 0,001, Hinh 3.7b,
Phu luc 4). Thét vy, cdc mau nude & ving nude ngot s& c¢6 pH thip vi thanh phan
nudce c6 phu sa la mot dang hat keo cua hydroxit sit (III), hydroxit nay s& mang tinh
axit kha yéu vi vay pH s& thip hon khi so véi pH trung tinh 13 7,0.

Ngoai ra, pH thip (méi truong axit) e ché hoat dong cua vi khuan SRB din
dén H,S sinh ra giam; pH kiém nhe (7-8) 13 diéu kién ti vu cho vi khuan SRB dan
dén H,S sinh ra manh nhat. Khi pH > 8, HaS chu yéu ton tai O dang HS" hodc S,
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khong dé thoat ra khi quyén. pH con anh hudng dén su két tua FeS, FeS: (pyrit) -

phan tmg gitra HS va Fe?*. Trong moi trudng c6 pH trung tinh - kiém, FeS hinh thanh

nhanh, giit lai lru huynh trong tram tich.
(X 0.001)
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Hinh 3.7. Két qué phan tich hiu kiém Tukey HSD d9 pH theo mua (a), vi tri (b)
3.1.3.2. Bo man

Két qua phan tich d6 min tai biéu do hinh 3.8 cho thay, trir vi tri G1 ¢6 d6 min
mua kho va mia mua gan tvong duong nhau (mua mua: 19,47 = 0,87 g/L; mua kho:
18,07 £ 0,48 g/L), cac vi tri con lai déu ghi nhan d6 man mua mua thap hon mua kho
(p <0,001, Hinh 3.9a, Phu luc 3 & 4). Giéng nhu cac con song khac trong h¢ théng
song Mé Kong, miia mua (thang VI dén thang XII) 1a lac nudc ngot tir thugng ngudn
d6 vé, lam giam d6 man ving ctra song. D6 man song Ba Lai chia lam 2 phan rd rét:
dd man céc vi tri trong dap thép va d§ man cac vi tri ngoai dap cao (p < 0,001; Hinh
3.9b, Phu luc 3 & 4). Trong mua mua, cac vi tri ngoai dap Ba Lai c6 d man tur 7,52
+0,16 g/L dén 19,47 + 0,97 g/L, trong dap tir 0,26 £ 0,0005 g/L dén 1,54 + 0,31 g/L.
Sang mua khd, d0 man tang 1én ¢ ngoai dap tir 15,36 + 0,01 g/L 1én 19,43 £ 0,47 g/L,
trong dap tr 1,61 £ 0,11 g/L tang 1én 4,41 + 0,20 g/L.

Song Ba Lai 1a song duy nhét trong hé théng song Mé Kong chiu anh hudng
cua dap chin. Vi vay, ché 46 man & song Ba Lai chu yéu phu thude vao van hanh dap
Ba Lai, khong con la ché do man ty nhién cua hé théng Mé¢ Kong. That vay, két qua
nghién ctru vao miia mwa van ghi nhan dé min & ctra song Ba Lai kha cao, dén khoang
8%o. Nhin chung, d0 mén & cura song Ba Lai cao hon céc ctra song khac cua song Mé

Kong (ctra song C6 Chién va Cira Pai), nhat 13 trong mua mua [213].
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Hinh 3.8. D¢ man do tai cic vi tri khdo sat trén song Ba Lai giirta mua mua va
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Hinh 3.9. Két qua phan tich hau kiém Tukey HSD ciia d9 min theo mua (a), vi
tri (b)

Vai tro ctia ddp Ba Lai 13 ngan min, giit ngot, phuc vu cho cung cdp nudce sinh
hoat va san xuit cho ving Bic Bén Tre [214]. Tuy nhién, nghién cru nay ghi nhan
d6 min trong ddp Ba Lai vao mua kho tir 1,61 + 0,11 g/L dén 4,41 + 0,20 g/L. Nhu
vay, nudc trong dap Ba Lai d3 chuyén sang nuéc lo trong mua kho, hay néi cach khac
trong dap Ba Lai van bi xam nhap man. Qua trinh nhiém min ving ngot hda trong

dap Ba Lai da dugc ghi nhan qua nghién ctru cua Tran va cdng su (2018). Qua do,
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min xam nhap vao trong dap Ba Lai theo 2 con dudng (Hinh 3.10). Pudng thtr nhat
1a qua dong/m¢ dap Ba Lai: vao miia mua, dap Ba Lai mé 2 lan/thang, vao mua kho
thi ké hoach déng/m¢d cong tiy vao tinh hinh thyc té. Puong thir 2 1a nude man di
qua song Tién vao kénh An Héa rdi d6 vao thuong ngudn Ba Lai [239], do vay vao
mua mua céc vi tri G7, G8, G9 ¢4 d§ man kha cao, tuong ung 4,41 + 0,20 g/L; 3,80
+ 0,68 g/L; 3,16 £ 0,29 g/L. P man co thé xAm nhdp vao thuong nguén song Ba Lai
theo duong song Ham Ludng va song Bén Tre, sau d6 di vao song Ba Lai (doan giao
v6i kénh An Hoa). Nhu vay, mac du dap Ba Lai da phat huy vai tro ngdn man, gilr
ngot ctia Pap nhung hé thong thuy loi chua dong bo da 1am cho viéc kiém soat do

man dién ra khong tri¢t dé, nhat vao mua kho.

sSong Tién

Pap Ba Lai
. Bién Boéng

Hinh 3.10. Qua trinh xAm nhiap man vung ngot héa trong dap Ba Lai vao mua
kho [239]

3.1.3.3. Thé oxy héa khir

Mua mua, gia tri thé oxy hoa khir (ORP) thdp nhét tai G4 (-339,95 + 113,06
mV) va cao nhit tai G12 (-170,50 + 26,16 mV), cac vi tri con lai c6 gia tri ORP it
bién dong, tir -280,35 + 45,46 mV (G11) dén -207 + 60,81 mV (G8). Mua kho gia tri
ORP it bién dong theo vi tri, tir -185,55 + 43,20 mV (G10) dén -266,85 + 80,82 mV
(G13), trir G2, G12, va G6 c6 gia tri ORP kha thép, twong tmg dat -117,1 + 105,92
mV, -130,9 + 128,55 mV, va -165,4 + 116,53 mV (Hinh 3.11, Phu lyc 3).

Céc két qua ghi nhan, ORP ¢ cac vi tri iy mau qua cac mua déu 1a cac gia tri
am, cho thdy méi truong lac ndy 13 méi truong ¢ tinh khir, vi thanh phan trim tich
chu yéu 1a cac cht hitu co c¢6 sd oxy hoa thap. Cac gia tri c6 xu hudng ting khi vao
mua kho (p = 0,045, Hinh 3.12, Phy luc 4), co thé do qua trinh bdc hoi lam tang néng
do cac ion trong nudc, dong thoi didu kién kho va gidu oxy thiic ddy cac phan tng

oxy hoa-khir dién ra manh hon. Ngoai ra, ORP ting tinh khir ciing 1am ting kha ning
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phan tng khtr cac hop chat nhu sulfat hay hitu co trong nén miu lam bién dong ham
luong cua céac khi cling nhu thanh phan trim tich c6 trong mau.

Piém vi tri thu miu

G1 G2 G3 G4 G5 Gb6 G7 G8 G9 G10G11G12G13G14G15G16

mMua OKho

Hinh 3.11. Gia trj thé oxy héa khir do tai cac vi tri khdo sat trén sdng Ba Lai

gitta mua mua va mua kho
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Hinh 3.12. Két qua phan tich hiau kiém Tukey HSD ciia ORP theo mua

3.1.3.4. Thanh phan tram tich

Ty 18 bun chiém uu thé tuyét ddi o tat ca cac vi tri khao sat trong mua mua va
kho. Vao mua mua, ty 18 bun tir 81,51 + 6,27% (G15) dén 94,15 + 1,23% (G7), va
vao mua kho, ty 1& bun tir 78,48 + 3,17% (G16) dén 91,03 £ 8,32% (G9). Trong khi
ty 1¢ bun c6 xu hudng gidm tir mua mua sang mua kho thi ty I¢ cat va sét c6 xu hudng

nguoc lai, ting dan tr mua mua sang mua kho. D61 voi ty 1€ cat, mua mua tir 0,48 +
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0,67% (G5) dén 15,70 £ 9,09% (G14), sau d6 tang 1én tir 0,96 + 1,2% (G7) dén 16,91
+2.41% (G16) vao mua kho. Dbi voi ty 18 sét, mua mua tir 2,93 + 0,35% (G13) dén
10,58 + 4,06% (G2). Muia kho ty 1& % sét it bién dong, tir 4,33 £ 0,75% (G5) dén 8,01
+0,34% (G7) (Hinh 3.13, Phu luc 3).
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Hinh 3.13. Ty 1¢ thanh phan tram tich tai cac vi tri khio sat trén song Ba Lai
vao mua mua (a) va mua kho (b)
Nhin chung, ty I¢ bun vao mua mua cao hon mua khé (p = 0,001, Hinh 3.14a,
Phu luc 4), trong khi ty 1& cat va % sét ghi nhan miia mua thap hon mua khé (p < 0,05
Hinh 3.15a & Hinh 3.16a, Phu luc 4).
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Hinh 3.14. Két qua phan tich hiu kiém ty 1¢ %bun theo mua (a) va vi tri (b)
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Hinh 3.15. Két qua phén tich hiu kiém ty 1¢ %cat theo mua (a) va vi tri (b)
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Hinh 3.16. Két qua phan tich hiu kiém ty 1& %sét theo muia (a) va vi tri (b)
3.1.4. Méi lién hé giiva nong dp khi metan, hydro sulfua trong tram tich va mét
s0 yéu t6 moi truong song Ba Lai
3.1.4.1. Twong quan giita nong dé khi H>S, CHy va mét sé yéu té méi truong
Mua mua ghi nhan nong do khi chi tuong quan véi d6 man, trong khi HaS ghi
nhan twong quan thuan véi do man (p = 0,027, r = 0,391) thi CH4 tuong quan nghich
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v6i do man (p = 0,018, r=-0,417). Sang mua khd, d0 méan tiép tuc twong quan thuan
v6oi HaS (p = 0,046, r = 0,355) nhung khong ghi nhan tuong quan voi CHs. Khi H,S
ngoai trong quan thudn vdi do man thi con ghi nhan twong quan nghich véi % sét (p
=0,008, r =-0,460). Ngoai ra, mua kho ghi nhan CH4 ¢6 twong quan thuan véi % cat
(p=0,011, r =-0,441) va twong quan nghich véi % bun (p= 0,033, r = -0,377). Khi
phan tich tong hop ca hai mua khao sat thi ghi nhan HaS twong quan thuén véi do
man (p = 0,041, r = 0,257), twuong quan nghich véi %sét (p = -0,298, r = 0,017) va
nguoc lai CH4 trong quan nghich voi dg mén (p = 0,044, r =-0,252) (Bang 3.1).

Bang 3.1. Két qua phan tich twong quan Spearman giita khi H>S, CHs va mot s6 dic

diém moi truong

) | Mua mua (n=32) | Mua khé (n=32) | Téng h¢p (n=64)
Dac diém | H¢ so
H.S CH, H,S CH, H,S CH4
r * -0,075 * 0,015 * -0,038
H.S
p * 0,683 * 0,934 * 0,768
r -0,075 * 0,015 * -0,038 *
CH4
p 0,683 * 0,934 * 0,768 *
r -0,246 | -0,248 | -0,137 | -0,072 | -0,128 | -0,170
pH
p 0,175 | 0,172 | 0454 | 0,695 | 0314 | 0,179
r 0,391 | -0,417 | 0,355 | -0,185 | 0257 | -0,252
D) min
p 0,027 | 0,018 | 0,046 | 0311 | 0,041 | 0,044
r 0,025 | -0,073 | -0,251 | -0,147 | -0,132 | -0,085
ORP
p 0,891 | 0,693 | 0,165 | 0421 | 0298 | 0,505
r 0,259 | -0,150 | 0,033 | 0441 | 0,144 | 0,057
%Cat
p 0,152 | 0412 | 0,858 | 0,011 | 0257 | 0,655
r 0,216 | 0,125 | 0,099 | -0,377 | -0,052 | -0,114
% Bun
p 0,236 | 0,496 | 0,591 | 0,033 | 0,684 | 0,370
r -0,208 | 0,153 | -0,460 | -0,144 | -0,298 | 0,070
%Sét
p 0,254 | 0,404 | 0,008 | 0432 | 0,017 | 0,584

(Ghi chu: * khong ghi nhan gia tri; p < 0,05 dugc in dam)
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3.1.4.2. Anh huéng cia déic diém méi truong séng Ba Lai dén phat thai khi

H>S, CHy tir tram tich

% Anh hudng ciia xam nhdp mén

Két qua phan tich twong quan Spearman cho thay d6 man c6 mdi twong quan
thuan v&i HoS nhung twong quan nghich véi CHa. Két qua nay phu hop véi cac nghién
ctru trén thé gidi, trong d6 ghi nhan mat d6 vi khuan c6 sinh metan ¢ cac dam lay
nudc ngot cao hon so véi cac dam lay nudce lo trong ciing hé thong cira song tai Trung
Qudc [240], Hoa Ky [241]. Theo ly thuyét sinh thai hoc va nhiét dong luc hoc, lugng
phat thai CH, tir cac hé thong dat ngap nudc ven bién thuong giam khi d6 man ting,
do su gia ting ddng thoi cua ion sulfat trong nude bién thic ddy cac vi sinh vat khur
sulfat (sinh ra khi H>S) canh tranh véi vi sinh vat sinh metan dé su dung cac co chét
chung trong qué trinh ho hap ky khi, nhu axetat va hydro) [242]. Mot sb nghién ciru
va phén tich tong hop ciing cho thdy su giam tuyén tinh theo logarit ctia lwong phat
thai CH4 theo d6 min trén nhiéu loai méi truong séng khac nhau, bao gdm rirg ngip
min, dam 1y, va déng co bién [243, 244]. Tuy nhién, nghién ctru trong phong thi
nghiém da chi ra ring méi quan hé gitta d6 min va phat thai CHs c6 thé da dang, bao
gdm twong quan thudn, trong quan nghich hodc trung tinh [245]. Sy khac biét nay
mot phan do diéu kién thuy vin, nhung sinh thai hoc vi sinh vét ciing 13 mot yéu td
quan trong khac c6 thé gop phan tao ra nhitng khac biét d6 va can duoc nghién ciu
sdu hon [241], [246]. Piéu nay goi y rang, dé Iy giai hién twong twong quan thuin
giita d6 man va phat thai CHa, vai trd cia cic quan thé vi khuan khir sulfat can duoc
xem xét k§ ludng hon. Cac vi khuan khtr sulfat bao gdm nhiéu nhom sinh vat khac
nhau, khong chi canh tranh v6i vi khuan sinh metan ma trong mét s trudng hop con
cong sinh v6i chung. Mot sb loai vi khuan khir sulfat c¢6 thé tao ra axetat va hydro, 1a
cac chat nén thiic ddy qua trinh sinh metan [247]. Bén canh d6, vi khuan cb sinh
metan cling rat da dang vé mit phan loai va chtrc ndng, vi chung co thé thuc hién mot
hoic nhiéu trong bén con dudng sinh metan khic nhau (hydrogenotrophic,
acetoclastic, methyl-dismutation va methyl-reduction). Cac con duong nay chiu dnh
huong khac nhau boi sy hién dién cta cac chat khir sulfat [248]. Vi du, phan 16n cac
con dudng dua trén hop chat methyl c¢6 vé nhu it chiu anh hudng boi su canh tranh
v6i vi khuan khir sulfat [249, 250]. Ngoai ra, nude bién khong chi chira sulfat ma con
c¢6 nhiéu ion khac nhu Na*, K*, Ca?*, Mg?*, Sr2*, CI', Br va HCO5". Mic du sulfat 1a
ion duy nhét dugc st dung truc tiép 1am chat nhan electron trong qua trinh ho hap ky
khi, cac ion khac ndy ciing tham gia vao nhiéu chu trinh sinh dia hoa va c6 thé dong

vai tro nhu chat dinh dudng hodc yéu té diéu tiét sinh hoc, tir d6 anh hudng dén ciu
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tric quén the vi sinh vat va phat thai khi nha kinh theo nhing cach khéc biét so véi
tdc dong cua sulfat [238].
% Anh hwdng cia thanh phan tram tich

Két qua phan tich twong quan Spearman cho thay thanh phan trAm tich c6 anh
huong dén phat thai khi CHy va HaS, nhat vao mua kho. Ty 18 % cat ty 18 thuan CHa,
trong khi % bun ty 1& nghich v&i nong d6 CHa. Nguyén nhan 14 do tram tich chira
nhiéu cat thudng c6 d6 réng va do tham khi cao, tao diéu kién thuan loi cho qua trinh
thoét khi (ebullition) va khuéch tin CH4 ra mdi truong nudc, lam giam thoi gian khi
tiép xtc v6i ving oxy hoa va do d6 han ché sy oxy hoa metan [251, 252]. Nguoc lai,
tram tich ¢4 ham luong bun cao thuong min, chit va co kha nang giit khi 16n, khién
CHy sinh ra bi giit lai 1au hon trong cac 16p trim tich yém khi, dong thoi ting co hoi
bi oxy hoa bai vi khuan methane-oxidizing bacteria (MOB) hodc bi trc ché bai hoat
dong vi khuan khir sulfat (SRB) do sy canh tranh co chét [253, 254].

Ty 1¢ thanh phan hat sét trong trdm tich c6 twong quan nghich dén phat thai khi
H>S. Theo nhiéu nghién ciru, khi ty 18 % sét ting, tram tich trd nén min, it thim va
giau khoang sét ¢6 kha ning hip phu manh cac ion sulfua (HS-, S¥), din dén viéc giit
lai H»S trong 16p tram tich va lam giam luong khi thoat ra méi truong nudc [255,
256]. Bén canh d6, hat sét thuong chira nhiéu oxit kim loai nhu Fe (III) hodc Mn (IV),
c6 kha niang oxy hoa HaS thanh S° hoic ion sulfat (SO42), lam giam ndng do H,S tu
do [71]. Ngoai ra, d0 tham thép cua tram tich sét han ché su khuéch tan cua khi, khién
H>S sinh ra tir qua trinh khtr sulfat (sulfate reduction) bi luu gitt hodc phan Uing lai
trong trAm tich thay vi thoat 1én trén [72]. Nguoc lai, trong tram tich co ty 18 sét thap
(nhiéu cat hon), do thim va do thoang khi cao hon giup H»S thoat ra d& dang, 1am
tang phat thai khi. Do do, ty 1€ % sét cang cao thi phat thai H,S cang gidm, phan dnh
vai trd hap phy va phan Gmg héa hoc manh ciia khoang sét ddi v6i cac hop chét chira
luu huynh.

3.2. Pic trung quin xa tuyén trung séng tw do trong trim tich séng Ba Lai
theo mua

3.2.1. Céu tritc thanh phan loai quin xa tuyén tring séng tw do trong tram tich
song Ba Lai

3.2.1.1. Bdc diém I6p (class)

O ca 2 mua khao sat, QXTT song Ba Lai bao gom 2 16p Chromadorea va
Enoplea. Lop Chromadorea c6 mat do trung binh lan luot 12 37.712 ¢4 thé. 10 cm2 va
56.262 c4 thé.10 cm™ & miia mua va mua kho. Do d6, 16p Chromadorea chiém uu thé
tuyét ddi khi so voi Enoplea. Mua mua, 16p Chromadorea chiém ty 1¢ 87,97%, sau do
tang 1én 90,54% vao mua kho (Hinh 3.17, Phu luc 5).
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Hinh 3.17. Ty 1€ va mat d¢ cac l6p cia QXTT song Ba Lai vao mua mua (a, c),
mua kho (b, d)

Cac nghién ctru vé ciu tric QXTT séng tu do & mot sb hé sinh thai thuy vuc &

Viét Nam, nhu rimg ngdp man Can Gid [257], cira song Mé Kong [169], song Sai

Gon [258], va rung ngdp man Ca Mau [259], déu ghi nhian QXTT gbém 2 16p

Chromadorea va Enoplea, véi 16p Chromadorea chiém wu thé hon khi so véi 16p

Enoplea.
3.2.1.2. Pdc diém vé b (order)

Céc bo chiém wu thé vao mia mua gdm Monhysterida (61,89% tong sb ¢4 thé),
Araeolaimida (12,13%), Enoplida (9,71%), Chromadorida (5,58%). Tuong tu, cac b
Monhysterida (59,80%) va Araeolaimida (15,55%) van chiém wu thé trong mua kho,
tiép theo d6 1a Chromadorida (10,14%) va Enoplida (5,43%) (Hinh 3.18, Phu luc 5).
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Hinh 3.18. Ty 1é va mit d cac b wu thé trong QXTT song Ba Lai vao muia mua

(a, ¢), mua khé (b, d)
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3.2.1.3. Bdc diém vé ho (family)

Ho Xyalidae chiém wu thé tuyét d6i ¢ 2 mua khao sat (mua mua 38,74%, mua
khé 35,96%). Ho Linhomoeidae wu thé thtr 2 vao mua mua (16,97%), tuy nhién &
mua kho, ho nay chi chiém uu thé tha 5 (4,37%). Tuong tu, ho Monhysteridae chiém
vu thé thir 2 6 mua khé (17,73%), nhung ho nay chi chiém wu thé thir 4 vao mua mua
(5,84%). Ho Axonolaimidae van chiém wu thé cao & ca 2 mua, chiém 8,79% vao mua
mua va 10,33% vao mua kho. Mot sd ho nhu Oxystominidae, Panagrolaimidae,
Comesomatidae, va Rhabdolaimidae c6 s6 luong cé thé kha cao trong muia mua; tuy
nhién khong con gitr dugc sy uu thé d6 vao mua kho, ma thay vao do 1a cac ho nhu
Comesomatidae, Cyatholaimidae, va Sphaerolaimidae (Hinh 3.19, Phu luc 5).

——— @ ®)
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Hinh 3.19. Ty 1é va mat d$ cac ho wu thé trong QXTT song Ba Lai vao miia mwa
(a, ¢), mua khé (b, d)

3.2.1.4. Pdc diém vé giong (genus)

Cac giong wu thé & mua mua nhu Theristus, Terschellingia, Parodontophora,
Daptonema, Paracomesoma, Spilophorella, Monhystera, Dichromadora cling s€
chiém uu thé trong mua kho. Tuy nhién, thi ty va ty 1é cac gibng uu thé c6 sy khac
biét dang ké giita 2 mua khao sat. Thi du, miia mua giong Theristus chiém uu thé cao
v6i 22,96%; tuy nhién sang mua kho, gidng nay chi vu thé tha 3 véi 8,09%. Tuong
tu, gidng Daptonema wu thé cao & mua kho (22,89%) nhung chi chiém wu thé thi 4
trong mua mua (8,04%) (Hinh 3.20, Phy luc 5).
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Hinh 3.20. Ty 1é va mit d6 cac gidng wu thé trong QXTT sdng Ba Lai vao mia
mua (a, ¢), mua khé (b, d)

3.2.1.5. Tong hop quan xd tuyén tring

Mua mua, quan x3 tuyén tring song Ba Lai gdbm 132 gidng, 55 ho, 10 bo, va 2
16p (Chromadorea va Enoplea). Trong d6 10 b gdm: Aracolaimida, Chromadorida,
Desmodorida, Desmoscolecida, Dorylaimida, Enoplida, Monhysterida, Mononchida,
Plectida, Rhabditida, va Triplonchida. Trong mua kho, cAu tric QXTT c6 sy thay doi,
s6 gidng tang 1én 145 gidng thude 56 ho, 11 bo, va 2 1ép Chromadorea va Enoplea.
Quan x4 tuyén trung séng Ba Lai tong hop tir cac dot khao sat ghi nhan 190 gidng,
67 ho, 11 bd, va 2 16p. Nhin chung, trong QXTT song Ba Lai, 16p Chromadorea van
chiém uu thé tuyét ddi (90,54%) khi so v6i Enoplea (9,46%). Bo Monhysterida chiém
vu thé tuyét ddi trong quan xa véi 60,65%, sau do 1a Araeolaimida (14,15%),
Chromadorida (8,27%), va Enoplida (7,17%). Ho Xyalidae va Monhysteridae c6 vai
trd quan trong trong qu'?m xa, voi ty 1¢ uu thé 1an luot 14 37,10% va 12,88%, sau d6
s¢ la cac ho Axonolaimidae (9,70%), Linhomoeidae (9,52%), Chromadoridae
(5,47%), va Comesomatidae (4,11%). Su wu thé ctia ho Xyalidae 1a do déng gop cua
2 gibng thudc ho nay 12 Daptonema va Theristus. Ngoai ra, mot sd gidng khac nhu
Parodontophora, Terschellingia, va Monhystera ciing chiém wu thé kha cao trong
quan x3 (Hinh 3.21).
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Hinh 3.21. Céu tric tong hop thanh phin quin xa tuyén trung song Ba Lai: 16p
(2), bd (b), ho (c), va giong (d)

Quan x4 tuyén tring séng Ba Lai ¢ su da dang cao vé ciu trac quan x4 khi so
v6i cac nghién ctru trude day trong va ngoai nude. Nghién ciru vé QXTT ctra song
Mé kong ghi nhan 135 giéng, 35 ho [169], rimg ngap man Can Gid voi 80 giong
[257], song Sai Gon (88 - 102 gidng, 42 - 45 ho) [258], mot s clra song & Chau Au
(Ems, Westerschelde, Somme, Gironde, va Tagus) c6 120 giéng, 35 ho [126], ctra
song Mondego va Mira (45 gidng, 19 ho) [119].

Nghién ciru du tién vé QXTT cira song Mé Kong 1a cua tac gia Ngo va cong
su (2010); nghién ctru cho ring QXTT c6 tinh da dang rat cao va c6 thé cao hon nira
néu nghién ctru tiép theo tang tan sudt va ting vi tri khao sat [169]. That vay, khi ting
tir 8 18n 16 vi tri khao sét thi s6 luong gidng, ho ting 1én dang ké. Khi bé tri 8 vi tri
khéo sat thi chi nghién ctru dugc QXTT & h¢ sinh thai nudc man (3 vi tri ngoai dap
Ba Lai), va h¢ sinh thai nudc lg (5 vi tri trong dap) cua song Ba Lai. Nghién ctlru cua
Tran va cong sy (2018) cho théy vao mua kho, nudc man tir song Tién, qua kénh An
Hoa d6 vao trong dap Ba Lai, 1am cho nudc trong dép chuyén tir ngot sang lo [239].
Viéc mé rong 1én 16 diém thu miu trong luan an gitip bao phu day du 3 hé sinh thai
man, 1o, va ngot theo toan tuyén song Ba Lai, trong khi cac nghién ciru trudc day chi
khao sat it diém, chu yéu tap trung ving ha luu hodc mot mua, nén chwa phan anh
day du gradient sinh thai. Diéu nay thé hién trong két qua d6 man hinh 3.8 (khu vuc
ngot quanh nim: cac vi tri G4 - G16 (tir trong dap dén thuong ngudn va ngi ba An

Hoa); khu vuc 1o: cac vi tri G2 - G3 (viing chuyén tiép man ngot); khu vuc min: G1
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- clra s6ng ngoai dap). Nho bao quat ca khong gian sinh thai rong hon va diéu kién
moi trudng da dang hon, nghién ctru luan 4n nay ghi nhan sé gidng va ho tuyén tring
cao hon, phan anh dy du hon ciu tric quan x4 so v&i cac nghién ciru trudc tai song
Ba Lai.

3.2.2. Mt @ quin xd

Mait d6 trung binh quan x3 tuyén tring vao mua mua tir 76 = 7 c4 thé.10 cm?
(G6) dén 2379 + 63 ca thé.10 cm™ (G3). Hai vi tri ngoai dap Ba Lai ciing ghi nhan
mat do cao, cu thé vi tri G1 1a 430 + 215 c4 thé.10 cm?2va vi tri G2 14 911 + 303 ca
thé.10 cm. Céc vi tri trong dap Ba Lai c6 mat do thap hon 100 ca thé.10 cm? gom
vi tri G9 (72 + 8 ¢4 thé.10 cm™2), vi tri G14 (80 + 37 ¢4 thé.10 cm™2), vi tri G16 (68 +
31 c4 thé.10 cm?). Ngoai ra, cac vi tri con lai trong dap Ba Lai ¢c6 mat d6 dao dong
tir 117 + 59 c4 thé.10 cm™dén 895 + 208 c4 thé.10 cm™.

Mua kho, mat d trung binh QXTT song Ba Lai tir 173 £ 21 ca thé.10 cm™2
(G15) dén 1642 + 1215 ¢4 thé.10 cm? (G2). Vi tri G1, G3, G5, G7, G8 ciing ¢6 mat
dd cao, lan luot twong tng dat 793 + 362 c4 thé.10 cm?; 1272 + 113 ¢4 thé.10 cm™;
1946 + 459 c4 thé. 10 cm%; 1478 + 695 c4 thé.10 cm2; 1290 + 576 ca thé.10 cm™. Vi
tri G16 va G6 ciing c6 mat d6 kha cao, twong ing dat 825 + 100 ca thé.10 cm2 va 856
+ 430 c4 thé.10 cm™. Cac vi tri con lai tir 200 dén 400 c4 thé.10 cm? (Hinh 3.22).
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Diém vi tri thu mau

Hinh 3.22. Mit d§ trung binh ciia quan x4 tuyén trung & song Ba Lai

Két qua phan tich ANOVA 2 yéu té va hau kiém Tukey HSD cho thdy mat do
QXTT mua kho cao hon mua mua (p < 0,001) va c6 su khac bi¢t y nghia vi tri (p <
0,001). Céc vi tri G2, G3, G5, G7, G8 c6 mat do cao khac biét khi so vdi cac vi tri
con lai & khu vuc song Ba Lai (Hinh 3.23, Phu luc 6).
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Hinh 3.23. Két qua phén tich hau kiém Tukey HSD mat d9 ciia QXTT theo miia
(a), vi tri (b)
3.2.3. Pa dang sinh hoc quin xa

3.2.3.1. Chi s6 phong phii giong (S)

Chi s6 phong pht vé gidng (S) cia QXTT & song Ba Lai vao mua mua tir 14,33
+ 4,04 (G12) dén 32,00 £ 3,00 (G2). Céac vi tri ngoai dap ciing ghi nhén chi s6 S cao,
cu thé vi tri G1 1a 31,00 &+ 2,65 va vi tri G3 1a 25,67 + 3,79. Trong dap Ba Lai, cac vi
tri G5, G6, G14, G16 c6 chi s6 giong (S) thap, twong img dat 17,67 £ 0,58; 16,33 +
3,79; 17,00 + 2,65; 16,33 £4,73. Céc vi tri con lai ¢6 chi s0 S dao dong tur 18-30.
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Hinh 3.24. Chi s6 phong phu vé gidng (S) ciia quén xa tuyén tring ¢ song Ba Lai
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Muia khé, chi s6 phong phu vé gidng (S) ctia QXTT tir 12,00 + 1,73 (G16) dén
20,00 £ 1,00 (G8). Céc vi tri ngoai dap Ba Lai ¢6 chi s6 S 12 26,00 + 7,00 (G1),27,00
+ 4,36 (G2), 29,00 £ 4,00 (G3). Céc vi tri tir G5 dén G9 ¢6 chi sb S kha thép, chi tir
20,00 + 1,00 dén 24,00 + 7,81. Nguoc lai, cac vi tri G10 dén G15 c6 chi sd S cao, tir
27,33 + 2,52 dén 38,00 + 8,72 (trir G16) (Hinh 3.24).

Két qua phan tich ANOVA 2 yéu t6 cho thay chi s6 phong pha vé gidng (S)
c6 khac biét y nghia theo mua (p < 0,001), vi tri (p < 0,001), va twong tac mua*vi tri
(p < 0,001). Phan tich hau kiém Tukey HSD cho thdy mua kho c6 chi s6 S cao hon
mua mua, va vi tri G16 ¢ chi s6 S théip khéc biét c6 y nghia khi so véi céc vi tri con
lai (Hinh 3.25, Phu luc 6).
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Hinh 3.25. Két qua phan tich hiau kiém Tukey HSD chi s6 phong phu vé gidng
(S) ciia quin xa tuyén trung ¢ song Ba Lai theo mua (a), vi tri (b)
3.2.3.2. Chi s6 da dang Margalef (d)

Chi s6 da dang Margalef (d) cia QXTT vao mua mua tir 2,46 + 0,16 (G5) dén

5,53 + 0,77 (G9). Chi s d giam dan tir cira song vé dap Ba Lai véi 5,02 + 0,28; 4,59
+0,61; 3,18 + 0,39 tuong ting voi G1, G2, va G3. Trong dap Ba Lai, vi tri G4 va G12
c6 chi s6 d kha thép, tuong ung 2,88 + 0,37; 2,85 + 0,63. Cac vi tri tr G7-G11 c6 d
kha cao, tir 3,66 + 0,60 dén 5,53 + 0,77. Thuong ngudn (G14-G16) co chi sb d tir 3,66
+ 0,94 dén 4,60 £ 0,56 (Hinh 3.26). Muia kho, chi s6 da dang Margalef (d) ciia QXTT
song Ba Lai tir 1,64 + 0,26 (G16) dén 6,94 + 1,50 (G11). Chi s6 d gan nhu tuong
duong nhau ¢ 3 vi tri ngoai dap Ba Lai voi 3,85+ 1,36; 3,73 +£0,10; 3,92 £ 0,61 tuong
g véi vi tri G1, G2, G3. Chi sb d céc vi tri tir G5-G9 kha thap, dao dong tir 2,69 +
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0,27 dén 3,34 + 0,35. Cac vi tri tir G10-G15 ¢6 chi sb d kha cao, tir 5,13 + 0,61 dén
6,94 + 1,50 (Hinh 3.26).
10 -

#Mwa mKho
8

Gl G2 G3 G4 G5 G6 G7 G8 G9 G10G11G12G13G14 G15G16
Diém vi tri thu mau

Hinh 3.26. Chi s6 da dang Margalef (d) ciia quén x3 tuyén tring ¢ song Ba Lai

Phén tich ANOVA 2 yéu t6 cho thay chi sé da dang Margalef (d) khong co

khéc biét y nghia theo mua (p = 0,053) nhung c6 su khac biét theo vi tri (p < 0,001),

va tuong tac mua*vi tri (p < 0,001). Phan tich hau kiém Tukey HSD cho thay vi tri

G16 c6 chi s6 d thap khac biét co y nghia khi so véi cac vi tri con lai (Hinh 3.27, Phu
luc 6).

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Vi tri

Hinh 3.27. Két qua phan tich hau kiém Tukey HSD chi s6 da dang Margalef (d)
ciia quin xa tuyén trung ¢ séng Ba Lai

3.2.3.3. Chi s6 da dang Shannon- Weiner (H' log>)

Mula mua, chi sé da dang Shannon - Weiner (H') cia QXTT & céc vi tri G4,
G5, G6, G12, G13 kha thép khi so véi cac vi tri con lai, 1an lugt 14 2,47 + 0,08; 2,73
+0,29; 2,25+ 0,82; 2,68 + 0,15; 2,69 + 0,49. Cac vi tri con lai c¢6 chi sd H> tir 3,11 +
0,29 dén 4,07 + 0,32. Chi s6 H' ctia QXTT song Ba Lai muia kho tir 2,19 + 0,09 (G16)
dén 4,47 + 0,22 (G10). Ngoai dap c6 chi sé H' cao, tir 33,93 £ 0,12; 3,62 + 0,28; 3,84
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+ 0,13 tuong ung cho G1, G2, G3. Trong dap co vi tri G7, G8, G9, G16 1a ghi nhan
H' thap, twong tng 14 2,55 + 0,54; 2,58 + 0,12; 2,58 + 0,12; 2,19 £ 0,09. Céc vi tri
con lai ¢6 H' kha cao, tir 3,75 + 0,39 dén 4,47 + 0,22 (Hinh 3.28).

6 -
EMwa mEKho

G1 G2 G3 G4 G5 G6 G7 G8 G9 G10G11G12 G13 G14 G15 G16
Biém vj tri thu mau
Hinh 3.28. Chi s6 da dang Shannon-Weiner (H' log;) clia quan x4 tuyén triung &

song Ba Lai

0.67 - @]
0.66 — —
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1 2 3 4 5 & 7 8 9 10 11 12 13 14 15 16
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Hinh 3.29. Két qua phan tich hiau kiém Tukey HSD chi s6 da dang Shannon-
Weiner (H' logz) cua QXTT theo mua (a), vi tri (b)
Phén tich ANOVA 2 yéu t6 cho thiy chi sé da dang Shannon - Weiner (H') co

khéc biét y nghia theo mua (p < 0,001), vi tri (p < 0,001), va twong tac mua*vi tri (p
< 0,001). Phan tich hau kiém Tukey HSD cho thiy, mua kho ¢ chi sé H’ cao hon
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mua mua va vi tri G16 ¢ chi s6 H’ thap khac biét co y nghia khi so véi cac vi tri con
lai (Hinh 3.29, Phu luc 6).
3.2.3.4. Chi sé dong déu Pielou (J')

Chi sé ddng déu Pielou (J') ciia QXTT vao mua mua tir 0,55 + 0,16 (G6) dén
0,83 + 0,06 (G14). Ngoai dép, chi s6 J' giam dan, tir 0,82 + 0,04; 0,82 + 0,05; 0,76 +
0,02 tuong ung cho G1, G2, va G3. Céc vi tri bén trong dap nhu G4, G5, G13 c6 chi
s& J' thip, twong g 13 0,59 + 0,05; 0,66 + 0,07; 0,55 + 0,16; 0,63 + 0,09. Céc vi tri
con lai ¢6 J” dao dong tir 0,69 + 0,04 dén 0,80 + 0,06. Mua kho, chi s6 J' cia QXTT
song Ba Lai tir 0,56 + 0,14 (G7) dén 0,84 (G10, G11, G15). Ngoai dap, vi tri G1 ciing
c6 chi sb J' kha cao, 0,84 + 0,04. Nhom céc vi tri trong gan chan dap Ba Lai (G4-G6)
va cac vi tri tir G10 dén G15 ¢6 chi s6 J' cao. Tuy nhién, vi tri thwong ngudn G16 ghi
nhan J' thap, 0,61 + 0,02 (Hinh 3.30).
1 ) mMua mKho

T T - =T 1 - - = T
0.8 A " al R | :

0.6 - |
'_,

04 -

0.2 4

0 -
G1 G2 G3 G4 G5 G6 G7 G8 G9 G10G11G12G13G14G15G16

Piém vi tri thu mau

Hinh 3.30. Chi s6 dong déu Pielou (J') ciia quin xa tuyén trung ¢ song Ba Lai

029 - —

0.23 "‘ ‘!_'a

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Vitri

Hinh 3.31. Két qua phan tich hiu kiém Tukey HSD chi s6 dong déu Pielou (J')

ciia quan xa tuyen trung
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Két qua phan tich ANOVA 2 yéu té cho thiy chi s6 dong déu Pielou (J') khong
c6 khac bi¢t y nghia theo mua (p = 0,063) nhung c6 sy khac biét theo vi tri (p <
0,001), va tuong tac mua*vi tri (p <0,001). Phan tich hau kiém Tukey HSD cho théy
vi tri G6, G7 ¢6 chi s6 dong déu Pielou thap khac biét ¢6 ¥ nghia khi so véi cac vi tri
Gl1, G11, G14 (Hinh 3.31, Phu lyc 6).

3.2.3.5. Chi s6 da dang Hill (N1, N2, Ninp)

Mua mua ghi nhan chi sb da dang Hill (N1, N2, Ninf) & cac vi tri ngoai dap cao,
Ni tir 11,83 + 1,90 dén 17,69 + 3,95; N, tir 7,45 £ 0,50 dén 12,14 + 4,08; Nins tix 3,77
+0,58 dén 5,73 + 1,35. Khu vuc trong gan chan dap Ba Lai (G4-G6) va G12, G13 ¢o
chi s6 da dang Hill thap, N tir 5,27 + 2,83 dén 6,72 + 1,27; N tir 2,84 + 1,57 dén
4,96 + 0,94; Nine tir 1,72 + 0,56 dén 2,98 + 0,30. Nguoc lai, khu vuc tir G7-G11, va
thuong nguén c6 chi sb da dang Hill cao, N; tr 8,73 £ 1,76 dén 12,80 + 1,25; N tur
523+ 1,71 dén 8,54 + 1,77; Ninetir 2,68 + 0,96 dén 4,42 + 1,02 (Hinh 3.32).

30 1

mMwa mKho

G1 G2 G2 G4 G5 G6 G7 G8 G9 G10G11 G12 G13 G14 G15 G116
biémvi tri thu mau

®Muwa mKho

G1 G2 G3 G4 G5 G6 G7 G8 G9 G10G11G12G13G14G15G16
Piém vi tri thu mau

12 4 e
mMwa mKhod
10

Ninf

o N & O ®
L Il Il L I

G1 G2 G3 G4 G5 G6 G7 G8 G9 G10G11G12G13G14G15G16
. . - =
Biém vi tri thu mau

Hinh 3.32. Chi s6 da dang Hill (N1, N2, Ninf) ciia quén x4 tuyén triung & song Ba
Lai
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Sang mua kho, cic vi tri ngoai dap Ba Lai va thuong nguén (trir G16) van ghi
nhan chi s da dang Hill cao, N tir 12,48 + 2,27 dén 22,34 + 3,19; Na tir 8,05 + 1,50
dén 15,16 £ 4,27; Ninetir 3,59 = 1,18 dén 7,51 + 2,51. Trong khi miia mua, vi tri chan
dap Ba Lai c6 chi sb Hill thap thi sang mua kho, vi tri nay c6 gia tri Hill rat cao (N;:
18,52 & 3,68; Na: 12,65 + 0,21; Nin: 6,64 £ 3,65). Nguoc lai, nhom céc vi tri tr G5-
G9 va G16 c6 gia tri Hill rat thap, Nj tir 4,58 + 0,29 dén 11,03 + 3,88; Na tir 3,31 +
0,14 dén 7,06 + 2,04; Ninr tir 1,85 + 0,40 dén 3,64 + 0,82 (Hinh 3.32).
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Hinh 3.33. Két qua phan tich hau kiém Tukey HSD chi s6 Hill N; theo mua (a),
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Hinh 3.34. Két qua phén tich hau kiém Tukey HSD chi s6 Hill N; theo mua (a),

vi tri (b)
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Hinh 3.35. Két qua phén tich hiau kiém Tukey HSD chi s6 Hill Nixr theo mua (a),
vi tri (b)

Phéan tich ANOVA 2 yéu t6 cho thy 3 chi sé da dang Hill (N1, N2, Ninf) déu
c6 khac biét y nghia theo mua (p < 0,001), vi tri (p < 0,001), va twong tac mua*vi tri
(p <0,001). Phan tich hau kiém Tukey HSD cho thay mua kho c6 chi s6 Hill cao hon
mua mua, va vi tri G16 c6 chi s6 H’ thap khac biét ¥ nghia khi so v&i cac vi tri con
lai (Hinh 3.33, 3.34 & Hinh 3.35, Phy luc 6).

Quan x4 tuyén tring & song Ba Lai c6 mat d6 va da dang sinh hoc twong d6i
cao khi so véi mot s6 khu vuc trén Thé gidi, khu vuc Pong Nam A va Viét Nam. Mat
do QXTT song Ba Lai cao hon mot s6 vi tri thudc & bo bién Northumberl, Anh [260];
bia Trung Hai [261]; cac song Elbe, Oder, Rhine, DBuc [262]; song Taro va Ticino,
Italy [263]. Nguoc lai, mat d6 QXTT song Ba Lai thép hon & ctra song Scheldt, Ha
Lan [126]; ctra song Vado Ligur, Italy [264]; song Mississippi, Hoa Ky [265]; ctra
song Mé Koéng [169]; song Cau [266], song Cai [267]. Mat khac két qua cho thay,
mat do QXTT song Ba Lai gan twong duong voi nghién ciu ciia Ngo va cong su
(2007) & Can Gid [257], Ngo va cong su (2018) ¢ song Sai Gon [258] (Phu luc 7).

Chi s6 da dang Shannon - Weiner (H') cho thdy QXTT soéng Ba Lai da dang
hon & Larsemann Ice Shelf, East Antarctica [268]; mot sb ctra song & Australia [269];
Keyhaven-Lymington, Anh [270]; Victoria, SE Australia [271]. Tuy nhién, da dang
sinh hoc ctia QXTT séng Ba Lai thip hon ¢ nudc ngoai khi so véi cac nghién ctru
cua Rzeznik - Orignac va cdng su (2003) & Marennes-Oléron, Phap [272]; Netto va
Gallucci (2003) ¢ Santa Catarina, South Brazil [273]; Losi va cong sy (2013) ¢ Vado
Ligure, Italy [264]; Anderson (1992) ¢ song Mississippi, Hoa Ky [265]; Heininger
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va cong su (2007) & cac cua song Elbe, Oder, Rhine, Puc [262]. Pa dang sinh hoc
QXTT song Ba Lai (Bén Tre) thip hon mét s6 khu vyc ¢ Viét Nam nhu song Sai Gon
[258], ctra song Mé Kong [215], Can Gio [257], Cira Luc, Quang Ninh [164]. So sanh
v6i khu vuc Dong Nam A con rat it thong tin nghién ciru, tuy nhién mat do va da
dang sinh hoc QXTT song Ba Lai hau hét ghi nhan kha cao dién hinh nhu Merbok
(Malaysia) [274], Sarawak (Malaysia) [275], Quan dao Krakatau, Indonesia [276],
Selangor, Malaysia [277] (chi tiét & Phy luc 7).

Khi so sanh quan xa tuyén tring véi cac nghién ctru khac cing luu vuc song
Ba Lai tinh Vinh Long (tinh Bén Tre ci) cho thay, quan x3 tuyén tring ving triéu
(trong nghién ctru nay, Ngo va cong su (2016) [7], Tran va cong su (2022) [173],
Nguyen va cong su (2022) [170]) thuong mat do va da dang sinh hoc cao hon vung
dudi tridu (Bang 3.2). Quan x4 tuyén tring tré nén kém da dang hon khi do sau ting
lén. Két qua duoc giai thich 1a do lugng oxy hoa tan va ngudn thirc in cho tuyén
tring. D6 sau 16n hon 1am cho luong oxy hoa tan thip va cac chét hitu co (13 ngudn
thirc an cua tuyén trung) co thé bi phan hity mét phan hodc toan bd béi cac sinh vat
trong cot nude trude khi dén tram tich [278].
Bang 3.2. So sanh cau triic thanh phin quén xi tuyén trung song tu do song Ba

Lai & cac nghién ctru khic nhau

Dic diem quan xa tuyen trung | ol oion | e diém khao sat | L 0AM
song Ba Lai khao

190 giéng, 67 ho, 11 b, 2 16p, mat jat-dgaakﬁiz 16 vi tri vang tridu: 3
o i 00 237 G0 015, i 220 05 13 1o
Dot ORI O i a8 A Hondindi | )
1’5 1,6' N" "l 72 -7 ,51 S 2020, ~mua n .

, 10, NNinf. 1, - /01, khé 2021 nguon
160 gidng, 55 ho, 12 b9, 2 16p, mat
dd: 104 - 5613 cé the.10 em, S: 1 dot: mua | 8 vi tri ving triéu: 3
2,83 -36,33,H" 2,97 - 4,29, ]" 0,64 mua '2(')15 noodi da S%ron dﬁ [173]
- 0,83, Ni: 8,59 - 20,05, Ny: 4,82 - goail dap, 0 trong dap
14,16, Nint: 2,55 - 7,20.
129 gidng, 47 ho, 11 b9, 2 16p, mat | dot mia 6 vi tri vung dudi
d6: 111 - 218 cathé.10 cm™, S: 14 - Kkhé 2'0'22 trieu: 3 ngoai dap, 3| [170]
35,H’: 1,97-2,62. trong dap
102 - 137 giong, 43 - 49 ho, 1160, 1 » 51 s | 8 vi tri ving tridu: 3
mat do: 65 — 3269 ca thé.10 cm™, | ~, R . [7]
Ni: 5-14, No: 4 - 9, Ning: 2 — 4. vamua 2016 | ngoai dap, 5 trong dap
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Viéc so sanh ciu triic quan x4 tuyén tring véi cac nghién ctru trudc ¢ séong Ba
Lai va khu vuc khac nham dat két qua cua luan an vao bdi canh khoa hoc chung, tur
d6 1am rd mirc d6 trong dong hay khac biét do diéu kién moi trudng va tac dong cia
dap Ba Lai. Qua so sanh, luan 4n chtrng minh rang su wu thé nhém c-p thap va cac
gidng chiu HaS va CHq 14 dic trung noi bat hién nay, khac v6i cac nghién ctru trude
vbn chiu chi phdi cha yéu boi d6 man va yéu to mua. Vi vay, thao luan nay giup
khang dinh tinh méi, ¥ nghia sinh thai va gia tri so sanh ciia két qua nghién ciru.
3.2.4. Ciu trisc phén bé
3.2.4.1. Mua mua
Ap dung phan tich da bién MDS cho quéan x4 tuyén tring song Ba Lai vao mua
mua cho thiy, cau triic phan b & mic twong ddng 30% thi toan bd QXTT chia thanh
2 quan xi: Ngoai dap (G1-G3), trong dap (G4-G16). Tuy nhién, khi phan tich & muc
d6 tuong dong 40% thi QXTT song Ba Lai chia lam 3 quin xa: Ngoai dap (G1-G3,
bao gdm 2 quan x3 nho 1a ctra song G1 va ngoai gan chan dap Ba Lai G2, 3), trong

dap bao gdm 2 quén x3 nho 1a trong dap G4-7 va thuong ngudn G8-16) (Hinh 3.36).
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Két qua phan tich PERMANOVA cho thiy 3 quan xa c6 sy khac biét trong cu
trac thanh phén quﬁn xa (Pseudo-F = 10,59; p = 0,001). Do d6, mdi quén xa ¢co dac
diém khac nhau va dai dién cho tung diéu kién khac nhau cua song Ba Lai. Nhin
chung, quﬁn xa ngoai dap c6 mat do va da dang sinh hoc cao hon khi so véi 2 quén
X3 con lai. Mat do quan xi ngoai dap khoang 1240 + 953 c4 thé.10 cm™, trong khi
quﬁn xa trong dap va thuong nguén c6 mat do 1an luot 13 492 + 356 c4 thé.10 cm2 va
188 + 169 ca thé.10 cm. Céc chi s6 S, H’, J* va Hill ciing ghi nhan quan xi ngoai
dap cao hon trong dap. Vi du, chi s6 H’> quan xa ngoai dap 1a 3,92 + 0,37, trong khi
quﬁn xa trong déap va thuong nguén c6 H’ 1an lugt 12 2,70 + 0,57 va 3,22 + 0,44. Mic
du, quan x thugng ngudn c6 mat do thap hon so véi quan xa trong dap, tuy nhién da
dang sinh hoc & thuong ngudn cao hon trong dap (Hinh 3.37).

Két qua phan tich ANOVA cho thay mat do va cac chi s6 da dang (trir chi sd
d) c6 su khac biét ¥ nghia giira cic quan xa. Phan tich hau kiém Tukey HSD ghi nhan
mat 40, chi s H” va Hill & quin xi ngoai dap 16n hon quan xi thuong ngudn, va 1on
hon quéan xa trong dap. Vi chi s6 S va J” thi khong c6 sy khac biét y nghia gitra quan
x4 thuong ngudn va trong dap (Hinh 3.37).
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Hinh 3.37. Pic trung sinh thdi ciia 3 quin xi tuyén trung séng Ba Lai vao mua
mua (Két qua phan tich hiu kiém Tukey HSD thé hién qua ky twr a, b, ¢ cung ky
tw thi khong khac biét)

Két qua phan tich SIMPER ty 18 tuong dong va cac gidng dong gop vao su
tuong dong cua timg nhom quan x3 tuyén tring séng Ba Lai (& mia mua) thé hién
trong Bang 3.3. Ty 1é tuong ddng & timg nhém quan x3 gan nhu tvong duong nhau,
tir 49,90% dén 50,74%. Cac gidbng Daptonema, Parodontophora, Terschellingia, va
Theristus c6 kha nang thich nghi cao nén xuét hién ¢ ca 3 quan xi. Cac gidng

Leptolaimoides, Linhystera, Paracomesoma, Spilophorella, va Trissonchulus 1a
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nhitng giong thuan man, xuat hién ¢ quan xa ngoai dap. Cac giong thuan ngot bao

g6m Adoncholaimus, Eumonhystera, Monhystrella wu thé quan xa trong dap Ba Lai.

Ty 1¢ khac biét va cac gidng dong gop vao sy khac biét cta tirng nhom quan xa

tuyén trung song Ba Lai miia mua thé hién trong bang 3.4, bang 3.5 & bang 3.6. Ty

1€ khac biét gitra nhém ngoai dap va thugng ngu@)n khé cao, dat 75,13%. Ngoai ra, ty

1€ khac bi¢t gitra nhom ngoai dap va nhém trong dap Ba Lai cling kha cao (68,89%).

Ty 1¢ khac biét gitta nhém trong dap va thuong ngudn khoang 60,66%.

Bang 3.3 Ty 1¢é twong ddng va cac gidng déng gop vio s twong dong cia tirng

nhom quan xa tuyeén trung song Ba Lai ¢ mua mua

) Quin x4 ngoai dap | Quén xa trong dap Quﬁnn);tl gl:r(yng
Gion Do twong don Do twong don . N
: tréng'binh:%o,os%m mfng' binh:g50,74%%) tnfg‘-’;&f}igg%% »

Achromadora * * 1,15
Adoncholaimus * 33 *
Daptonema 7,86 12,19 10,22
Dichromadora 3.5 * 2,66
Dorylaimidae * * 11,73
Eumonhystera * 5,57 *
Halalaimus 5,29 * 2,52
Leptolaimoides 3,85 * *
Linhystera 5,29 * *
Mesodorylaimus * 3,05 3,87
Metalinhomoeus * * 5,91
Monhystera * 12,37 9,42
Monhystrella * 1,3 *
Paracomesoma 8,15 * *
Parodontophora 7,88 10,99 1,17
Prismatolaimus * * 1,72
Rhabdolaimus * 4,51 8,27
Sphaerotheristus * * 4,44
Spilophorella 6,22 * *
Terschellingia 8,89 12,68 12,08
Theristus 4,74 23,03 17,02
Trissonchulus 3,23 * *

(Ghi chu: * khong ghi nhan)
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Bang 3.4. Ty 1¢ khac biét va cac giong déng goép vao s khac biét ciia nhém quin

xa ngoai dap va nhém quan xa trong dap vao mua mua

Quan xa ngoai dap va Quin xa trong dap (trung binh khac biét: 68,89%)

‘TrungA ‘TrungA TI:ung f)(f) T?f 1€ Ty I¢

Gibng bll’ih mat blr}h mat b1n’h 1¢C£1 dopg tich
dQ‘QXA do Q)i kl.la}c chuan | gop liy %

ngoai dap | trong dap biét (SD) %

Paracomesoma 4,32 0,07 3,45 3,14 | 5,01 | 5,01
Spilophorella 3,73 0,22 2,84 2,14 | 4,12 | 9,13
Linhystera 2,91 0 2,34 342 34 | 12,53
Theristus 3,61 4,86 2,06 1,29 3 15,52
Trissonchulus 2,66 0 2,06 1,3 2,99 | 18,51
Litinium 2,51 0 1,93 1,3 2,8 | 21,31
Leptolaimoides 2,37 0,23 1,83 1,98 | 2,66 | 23,97
Halalaimus 2,73 0,82 1,71 1,71 | 2,49 | 26,46
Eleutherolaimus 2,11 0 1,64 1,67 | 2,38 | 28,84
Metalinhomoeus 0,47 2,2 1,6 1,27 | 2,32 | 31,16
Dichromadora 2,12 0,54 1,54 1,69 | 2,23 | 33,39
Sabatieria 1,95 0,04 1,52 1,6 2,2 | 3559
Parodontophora 4,14 3,36 1,51 1,22 2,2 | 37,79
Sphaerotheristus 1,71 0,99 1,51 1,06 | 2,19 | 39,97
Longicyatholaimus 1,98 0 1,5 1,1 2,18 | 42,16
Monhystrella 1,86 0,54 1,45 1,24 2,1 | 44,25
Pseudolella 1,77 0 1,42 1,5 2,07 | 46,32
Amphimonhystrella 1,61 0,98 1,4 1,06 | 2,04 | 48,36
Terschellingia 4.4 3,5 1,38 1,18 2 50,36
Desmodora 1,55 0,58 1,33 1,04 1,93 | 52,30
Hopperia 1,61 0,06 1,30 1,06 | 1,89 | 54,19
Adoncholaimus 0,57 1,63 1,25 1,25 1,82 | 56,01
Desmodorella 1,43 0,14 1,25 0,83 1,82 | 57,82
Monhystera 1,96 2,64 1,21 1,45 | 1,76 | 59,58
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Bang 3.5. Ty 1¢ khac biét va cac giong déng goép vao s khac biét ciia nhém quin

xa ngoai dap va nhém quan xa thwgng nguon song Ba Lai vao mua mua

Quan xa ngoai dap va quan xa thwong ngudn (trung binh khac biét: 75,13%)
Trun Trung binh | Trun bo ) 1A ) 1A
Gidng binh mgat mat dg@ QX bin’hg 1@6? dTange th:}lle

do QX thuong khac | chuan A ~ o
ngoai dap ngudn biét (SD) gop % | liy %

Paracomesoma 4,32 0,11 3,63 3,37 4,84 4,84
Parodontophora 4,14 0,48 3,14 3,18 4,19 9,02
Spilophorella 3,73 0,13 3,07 2,33 4,09 | 13,11
Linhystera 2,91 0,08 2,44 3,31 3,25 | 16,36
Trissonchulus 2,66 0,02 2,19 1,33 291 19,27
Litinium 2,51 0 2,05 1,32 2,73 | 21,99
Terschellingia 4.4 2.4 1,96 1,78 2,61 24,6
Theristus 3,61 3,0 1,92 1,44 2,55 | 27,15
Dorylaimidae 0 2,12 1,9 2,22 2,52 | 29,68
Leptolaimoides 2,37 0,51 1,84 1,92 245 | 32,13
Eleutherolaimus 2,11 0 1,74 1,72 2,32 | 34,45
Daptonema 3,75 2,12 1,73 1,57 2,31 | 36,75
Halalaimus 2,73 1,05 1,73 1,91 2,3 39,05
Sabatieria 1,95 0 1,64 1,61 2,18 | 41,23
Longicyatholaimus 1,98 0 1,6 1,11 2,13 | 43,35
Monhystrella 1,86 0,48 1,56 1,33 2,07 | 45,43
Sphaerotheristus 1,71 1,19 1,56 1,28 2,07 47,5
Pseudolella 1,77 0 1,52 1,53 2,02 | 49,52
Dichromadora 2,12 1,21 1,51 1,67 2,01 51,53
Amphimonhystrella 1,61 0,66 1,48 1,02 1,97 53,5
Hopperia 1,61 0 1,40 1,08 1,86 | 55,37
Desmodora 1,55 0,48 1,35 1,06 1,80 | 57,16
Desmodorella 1,43 0 1,33 0,81 1,77 | 58,93
Rhabdolaimus 1,12 1,89 1,18 1,43 1,57 60,5
Monhystera 1,96 2,30 1,16 1,42 1,54 | 62,04
Pseudochromadora 1,06 0 0,95 0,81 1,27 63,3
Anoplostoma 1,10 0,05 0,95 1,06 1,26 | 64,57
Mesodorylaimus 0,31 0,99 0,94 1,36 1,25 | 65,81
Diplolaimelloides 0,83 0,19 0,91 0,79 1,21 | 67,03
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xa trong dap va nhém quan x4 thwgng nguon song Ba Lai vao mua mua

Quin x4 trong dip & QX thwong ngudn (trung binh khac biét: 60,66%)

Trung

Trng | pion mat | T8 DO g ge | Ty e
Gidng binh mat | 45 gx | bimh | 1ech 1 gio | tien
do Q)S thuong khfw chuan gop % | iy %
trong dap ngudn biét (SD)

Parodontophora 3,36 0,48 3,99 2,07 6,58 6,58
Dorylaimidae 0 2,12 3,23 1,93 5,32 11,9
Metalinhomoeus 2,2 0,15 291 1,36 4,79 16,69
Theristus 4,86 3 2.9 1,51 4,78 21,47
Terschellingia 3,5 2.4 2,69 1,53 4,44 2591
Daptonema 3,37 2,12 2,59 1,56 4,27 30,18
Eumonhystera 1,59 0,26 2,11 1,83 3,48 33,66
Adoncholaimus 1,63 0,38 2,05 1,3 3,38 37,04
Sphaerotheristus 0,99 1,19 1,98 1,26 3,26 40,3
Monhystera 2,64 2,3 1,91 1,25 3,16 43,46
Rhabdolaimus 1,47 1,89 1,84 1,32 3,04 46,49
Dichromadora 0,54 1,21 1,73 1,01 2,85 49,34
Parodontophora 3,36 0,48 3,99 2,07 6,58 6,58
Dorylaimidae 0 2,12 3,23 1,93 5,32 11,9
Metalinhomoeus 2,2 0,15 2,91 1,36 4,79 16,69
Theristus 4,86 3,0 2.9 1,51 4,78 21,47
Terschellingia 3,5 2.4 2,69 1,53 4,44 25,91
Daptonema 3,37 2,12 2,59 1,56 4,27 30,18
Eumonhystera 1,59 0,26 2,11 1,83 3,48 33,66
Adoncholaimus 1,63 0,38 2,05 1,3 3,38 37,04
Sphaerotheristus 0,99 1,19 1,98 1,26 3,26 40,3
Monhystera 2,64 2,3 1,91 1,25 3,16 43,46
Rhabdolaimus 1,47 1,89 1,84 1,32 3,04 46,49
Dichromadora 0,54 1,21 1,73 1,01 2,85 49,34
Parodontophora 3,36 0,48 3,99 2,07 6,58 6,58
Dorylaimidae 0 2,12 3,23 1,93 5,32 11,9
Metalinhomoeus 2,2 0,15 291 1,36 4,79 16,69
Theristus 4,86 3 2,9 1,51 4,78 21,47
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3.2.4.2. Mua kho

Ap dung phan tich da bién MDS cho cau tric QXTT trong mua kho cho thiy
phan bd & muc twong ddong 30% thi QXTT van chia thanh 2 quin x: Ngoai dap (G1-
G3), trong dap (G4-G16). Tuy nhién, néu phan tich & mac do twong 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). Rd rang, sang mua kho quan xa trong dap da
duoc mé rong ra dén vi tri G10, tic vuot qua nga ba An Hoéa (Hinh 3.38). Trong khi
mua mua, quﬁn xa trong dap chi gidi han tir G4-G7, tr ngd ba An Hoa dén dap Ba
Lai.

Transform: Log(X+1) ]
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Hinh 3.38. Phén tich MDS céu triic phan bd trung binh ciia quin xi tuyén trung
vao mua kho
Két qua phan tich PERMANOVA van cho thiy 3 quan x3 c6 su khéc biét trong
cAu trac thanh phan quan xa (Pseudo-F = 10,95; p = 0,001). Do d6, mdi quan x3 vin
6 dic diém khac nhau va tiép tuc dai dién cho tung diéu kién khac nhau cta song Ba
Lai. Nhin chung, quén xa ngoai dap c6 mat do va da dang sinh hoc cao hon khi so

v6i 2 quan x3 con lai (p < 0,001). Mat d6 quan xa ngoai dap khoang 1236 + 735 ca
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thé.10 cm, trong khi quan x4 trong dap va thuong nguén c6 mat do lan luot 1a 953
+ 704 ca thé.10 cm™ va 307 + 244 c4 thé.10 cm2. Phén tich hau kiém Tukey HSD ghi
nhan mat 46 quan xa trong dap va thuong ngudn khong c6 su khac biét y nghia. Ngoai
ra, cac chi s6 da dang khong cho thay khac biét y nghia gitta 3 quan xa (p > 0,05)
(Hinh 3.39).

Sang mua kho, quan xa trong dap Ba Lai duoc mé rong. Céc chi s6 da dang
giita cac quan xa trong mua kho khong cho thay su khac biét y nghia, chi c6 cau triic
thanh phan loai giita cic quan x4 14 c6 su khac biét ¥ nghia. Ching t6, cu triic thanh

phan loai rat nhay cdm voi su thay doi ciia moi truong, khi so vai cac chi so da dang.

ngoai ddp trong dip

nguéin

ngoai ddp trong dip

nguan

nguén

ngoai ddp trong dip
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Hinh 3.39. Pic trung sinh thai ciia 3 quin xa tuyén tring song Ba Lai vao mua
kho (Két qua phan tich hiu kiém Tukey HSD thé hién qua ky tu a, b, ¢ cing ky
tu thi khong khac biét)

Phén tich SIMPER ty 1¢ trong dong va cac gidng dong gop vao su tuong dong
clia ting nhom quan xi tuyén trung song Ba Lai mua kho thé hién trong Bang 3.7.
Ty 1é twong ddng & quan x3 ngoai dap va quan x4 trong dap kha thip, chi 43,83% va
45,11%, trong khi quan xi thuong ngudn ty 1é twong dong cao hon (51,67%). Mua
kho xuét hién nhiéu gidng c6 kha ning phan bd rong, xuat hién & it nhat 2 hé sinh
thai:

Mononchulus, Parodontophora, Sphaerolaimus, Sphaerotheristus, Terschellingia,

Daptonema, Dichromadora, Eumonhystera, Linhystera, Monhystera,
Thalassomonhystera, Theristus, Tobrilus. O quan xa ngoai dap, xuat hién nhiéu giéng
thuaAn man dién hinh nhw: Aegialoalaimus, Anoplostoma, Eleutherolaimus,
Halalaimus, Haliplectus, Hopperia, Onyx, Paracomesoma, Paracyatholaimus,
Pierrickia, Pseudolella, Sabatieria, Sphilophorella, Trissonchulus. RO rang, hau hét
cac gidng wu thé & 2 quan xa trong dap Ba Lai 1a cac gidng c6 phan b rong, thich

nghi véi moi trudng nudc ngot, 1o.
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Bang 3.7. TY 1¢ twong ddng va cac giong déng gép vao su twong dong ciia tirng

nhém quan xa tuyén trung song Ba Lai & mua kho

. . Quz‘in xa .
) Quan xa ngoai dap | Quén xa trong dip | thwong nguodn
Giong (b6 tuong dong (P96 tuong dong (b6 tuong dong
trung binh: 43,83%) | trung binh: 45,11%) trung binh:
51,67%)

Adoncholaimus * 1,02 *
Aegialoalaimus 1,06 * *
Amphidelus * 2,23 *
Anoplostoma 1,25 * *
Chronogaster * * 4,65
Daptonema 11,92 15,62 7,98
Desmodora 2,5 * 1,36
Dichromadora 3,54 3,44 431
Dorylaimidae * 1,85 2,51
Dorylaimus * * 1,49
Eleutherolaimus 1,53 * *
Eumonhystera 1,13 1,44 6,83
Geomonhystera * 6,14 *
Halalaimus 6,87 * *
Haliplectus 3,29 * *
Hopperia 3,91 * *
Ischiodorylaimus * * 1,72
Linhystera 3,54 1,85 4,6
Monhystera 6,74 * 13,23
Monhystrella * * 6,1
Mononchulus * 1,55 2,07
Mylonchulus * 1,61 *
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. . Quan xi .
] Quan xa ngoai dip | Quén x4 trong dip | thwgng nguodn
Giong (Do tuong dong (Do tuong dong (Do tuong dong
trung binh: 43,83%) | trung binh: 45,11%) trung binh:
51,67%)

Neotobrilus * 1,55 *
Onyx 2,31 * *
Paracomesoma 2,55 * *
Paracyatholaimus 3,81 * *
Paraplectonema * * 2,48
Parasphaerolaimus 2,48 * *
Parodontophora 10,33 7,98 *
Pierrickia 1,18 * *
Prodontorhabditis * 1,21 *
Pseudolella 2,18 * *
Rhabdolaimus * * 5,82
Sabatieria 2.9 * *
Sphaerolaimus 491 5,23 *
Sphaerotheristus 1,1 * *
Sphaerotheristus * 5,22 5,99
Sphilophorella 5,7 * *
Terschellingia 6,57 4,32 4,84
Thalassomonhystera * 8,04 2.4
Theristus 2,47 9,43 10,09
Tobrilus * 1,3 1,94
Trischistoma * 2,92 *
Trissonchulus 1,24 * *

(Ghi chu: * khong ghi nhan)
Ty 1é khac biét va cac gidng dong gop vao sy khac biét cia tirng quan x4 tuyén
tring song Ba Lai mua kho thé hién trong bang 3.8, bang 3.9 & bang 3.10. Ty 18 khac
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biét gitra nhom ngoai dap va thuong nguén kha cao, dat 76,79%. Ngoai ra, ty 1¢ khac
biét giita nhom ngoai ddp va nhoém trong dép ciing twong d6i cao (70,81%). Tuy
nhién, ty 1& khac biét gitta nhom trong dap va thuong ngudn kha thap, chi khoang
63,79%.

Bang 3.8. T 1¢ khac biét va cac gidng dong gop vao sw khac biét ciia nhém quén

x4 ngoai dap va nhém quan xa trong dap vao mua kho

Quan xi ngoai dap va Quan xi trong dap (trung binh khac biét: 70,81%)
Trun R

binh rfat Trung binh | 1408 | DO e | g e

Gibng 40 QX | matdoQx | b | lech hag o | tich
ngoai trong dap kh?c chuan gop % | liy %

dap biét (SD)
Thalassomonhystera 0,27 3,16 2,03 2,07 2,87 2,87
Halalaimus 3,08 0,23 1,95 2,83 2,76 5,62
Paracyatholaimus 2,99 0,18 1,92 1,27 2,71 8,33
Sphilophorella 2,91 0,29 1,86 1,90 2,63 | 10,96
Hopperia 2,64 0,11 1,78 1,35 2,51 13,47
Dichromadora 2,72 2,13 1,76 1,35 2,48 15,96
Theristus 2,23 3,43 1,74 1,83 2,46 18,42
Geomonhystera 0,58 2,81 1,69 1,5 2,39 20,8
Haliplectus 2,39 0 1,69 1,14 2,38 | 23,18
Paracomesoma 2,07 0,12 1,47 1,02 2,07 25,25
Terschellingia 3,45 2,05 1,45 1,38 2,05 27,3
Pseudolella 2,14 0 1,43 1,03 2,02 29,32
Monhystera 1,17 2,78 1,42 1,41 2,01 31,33
Onyx 1,90 0 1,39 1,03 1,96 | 33,29
Sabatieria 1,90 0 1,34 1,32 1,89 | 35,18
Trischistoma 1,11 1,94 1,31 1,21 1,85 | 37,03
Sphaerotheristus 1,26 2,12 1,24 1,73 1,75 38,78
Parodontophora 4,18 3,10 1,21 1,71 1,71 40,5
Parasphaerolaimus 1,86 0,50 1,21 1,29 1,70 422
Desmodora 1,63 0,57 1,08 1,22 1,52 43,72
Eleutherolaimus 1,47 0,05 1,01 0,99 1,43 45,15
Amphidelus 0 1,49 1,01 1,02 1,43 46,58
Dorylaimidae 0,34 1,51 1,01 1,03 1,42 48

Linhystera 2,04 1,16 1 1,44 1,41 49,41
Trissonchulus 1,46 0 0,99 0,87 1,40 50,81
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Bang 3.9. Ty 1¢ khac biét va cac giong déng goép vao s khac biét ciia nhém quin

xa ngoai dap va nhém quan xa thwgng nguon song Ba Lai vao mua kho

Quén xa ngoai dip va Quan xa thwong ngudn (Trung binh khac biét: 76,79%)
bianﬁn:ngat Trung binh | Trung | DO | o5 | 1y s

Gidng do QX mat do QX bm,h 1¢C? dong tich

ngoai thuQ{lg k}.l'?c chudn gop % | luy %

dap nguon biét (SD)

Parodontophora 4,18 0,66 2,73 3,48 3,56 3,56
Sphilophorella 2,91 0 2,28 2,09 2,96 6,52
Monhystera 1,17 3,76 2,2 1,32 2,86 9,38
Halalaimus 3,08 0,29 2,14 2,90 2,79 | 12,17
Paracyatholaimus 2,99 0,3 2,12 1,35 2,75 14,93
Hopperia 2,64 0,03 2,06 1,37 2,68 | 17,61

Haliplectus 2,39 0 1,92 1,14 2,50 20,1
Dichromadora 2,72 1,91 1,86 1,46 2,42 | 22,53
Theristus 2,23 3,05 1,85 1,65 2,41 24,94
Daptonema 4,82 2,49 1,82 2,09 2,38 27,32
Sphaerolaimus 2,39 0,20 1,72 2,07 2,25 29,56
Monhystrella 0 2,12 1,68 1,77 2,19 | 31,75
Paracomesoma 2,07 0 1,67 1,03 2,17 33,92
Terschellingia 3,45 1,95 1,63 1,37 2,12 36,04
Pseudolella 2,14 0 1,61 1,05 2,10 | 38,14
Onyx 1,90 0 1,58 1,04 2,06 40,2
Rhabdolaimus 0,28 2,07 1,53 1,60 1,99 | 42,19
Sabatieria 1,90 0 1,52 1,34 1,98 44,17
Sphaerotheristus 1,26 1,98 1,36 1,83 1,77 45,94
Parasphaerolaimus 1,86 0,40 1,35 1,33 1,76 47,7
Eumonhystera 1,13 2,23 1,31 1,26 1,71 49,41
Chronogaster 0 1,53 1,23 1,93 1,60 51,01
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Bang 3.10. Ty 1¢ khac biét va cc giong dong gop vao sw khic biét ciia nhém quin

xa trong dip va nhom quin xi thweng ngudn séng Ba Lai vao mua kho

Quin xa trong dip va Quin xa thwong ngudn
(Trung binh khac biét: 63,79%)

‘TrungA TrlmgAbinh Tr‘ung ?6 T}”l 1é Ty 16

Giéng bu}h mat | mat do QX blr{h 1¢c£1 dopg tich
do Q)S thu(_)}lg kh?.C chuan | gop Iy %

trong dap ngudn biét (SD) %

Daptonema 5,11 2,49 2,44 191 | 3,82 | 3,82
Geomonhystera 2,81 0,48 2,20 1,68 | 345 | 7,27
Parodontophora 3,10 0,66 2,18 1,70 | 3,42 | 10,69
Thalassomonhystera 3,16 0,93 2,09 2,09 | 3,27 | 13,97
Dichromadora 2,13 1,91 1,97 1,24 | 3,09 | 17,06
Monhystrella 0,41 2,12 1,83 1,61 | 2,87 | 19,92
Sphaerolaimus 2,19 0,20 1,79 1,99 2,8 122,73
Rhabdolaimus 0,48 2,07 1,64 1,52 | 2,58 | 25,3
Trischistoma 1,94 0,09 1,61 1,2 2,53 | 27,83
Eumonhystera 1,16 2,23 1,57 1,41 | 2,46 | 30,29
Monhystera 2,78 3,76 1,54 1,06 | 242 | 32,71
Terschellingia 2,05 1,95 1,42 1,26 | 2,22 | 34,93
Amphidelus 1,49 0,06 1,31 1,06 | 2,05 | 36,98
Theristus 3,43 3,05 1,3 1,27 | 2,03 | 39,01
Dorylaimidae 1,51 1,17 1,29 1,33 | 2,02 | 41,02
Chronogaster 0,57 1,53 1,21 1,69 1,90 | 42,92
Neotobrilus 1,31 0,30 1,15 1,0 1,81 | 44,73
Chromadorita 1,14 0,52 1,15 0,89 | 1,81 | 46,54
Linhystera 1,16 1,73 1,14 1,40 | 1,79 | 48,33
Mononchulus 1,18 1,08 1,14 1,26 | 1,79 | 50,12
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3.2.4.3. Bdc trung phén bé ciia QXTT & séng c6 dap chan

Két qua nghién ctru cho thiy, ciu triic phan bé QXTT song Ba Lai chiu anh
huong boi yéu t6 khong gian (nhom ngoai dap va trong dap) va yéu té mua (kho,
mua). Bén canh do, nghién ctru ciia Tran va cong su (2022) ghi nhan QXTT song Ba
Lai gom 3 nhém sinh thai: Nhém ngoai dap, nhém dém (trung gian chi hinh thanh
trong mua kho) (vi tri bén trong va bén ngoai chan dap Ba Lai), va nhom thuong
ngudn [173]. Nguyén nhan do dap chan tac dong gay anh huéng va thay do6i ludn tinh
chat méi truong ctia dong song. Tir d6, hinh thanh nén 2 hé sinh thai (hé trong - ngoai
dap) véi cac diac tinh moi truong khac nhau, diéu nay thuc day sy phan hoa va thich
nghi ctia cic nhém sinh vat thuy sinh (dic biét 1a QXTT), budc quan x4 phai chia lam
2 nhom thich nghi véi 2 kiéu méi trudng khac nhau. Pap Ba Lai 1a dang dap mé theo
chu ky nén tinh chat méi trudng va hé sinh vat trong - ngoai van cé theo “trao d6i”
v6i nhau. Hon nita, tinh chit méi trudng & vi tri trong - ngoai dap kha giéng nhau.
Tir day, hinh thanh thém quin x3 trung gian, mang tinh dém cho sy chuyén tiép cta
quan x3 trong — ngoai dap. Mt khac, nghién ctru Tran va cong su (2022) ciing cho
rang d6 min 13 yéu té quan trong nhat anh hudng dén cau trac phan bd theo khong
gian cia QXTT song Ba Lai [173].

Tran va cong su (2022) nghién ciru QXTT song Ba Lai ¢ 8 vi tri, tir ctra song
dén ngd ba An Hoa [173]. Trong khi, nghién ctru cua luan an, danh gia QXTT song
Ba Lai & 16 vj tri tir cira song 1én thuong ngudn. RS rang, két qua cua nghién ctiu
danh gia cu trac phan bd QXTT soéng Ba Lai bao quat hon. Do dic thu séng Ba Lai
bi xdm nhdp man vao mua kho, cho nén vai 8 vi tri khao sat thi chi danh giad duoc
QXTT & HST min va lo, chua danh gia duoc QXTT & HST thuan ngot. Két qua
nghién ctru luéin an, d3 chi ra rang QXTT soéng Ba Lai thuc chat bao gdbm 3 quan xa
nhoé: Quén x3 clra song (nudc min), quan xa dap Ba Lai (nude o) va quan xa thuong
ngudn (thuin ngot). Sang mua khod quan xa dap Ba Lai s& mo rong theo do man.
Ngoai ra, nghién ciru nay khong ghi nhan quan xa chuyén tiép trong va ngoai dap Ba
Lai nhu trong két qua ctia Tran va cong su (2022) [173]. Nguyén nhan c6 thé do hoat
dong cua dap Ba Lai. Giai doan trude 2015, dap Ba Lai hoat dong theo co ché
dong/ma lién tuc, mo 2 lén/théng. Tuy nhién sau nam 2015, tinh hinh xd&m nhap man
trén song Ba Lai dién bién phirc tap nén dap Ba Lai thuong xuyén déng kin ngin
man. Diéu nay dan t6i thay ddi cdu tric ciia QXTT song Ba Lai gitra trong va ngoai
dap hoan toan khac bi¢t trong cAu tric quén xa. Vi vay, hoat dong cua dap chin c6
ghi nhan tac dong 1én quan xa sinh vat day, cu thé 14 tuyén tring.

Trén thé gidi cling da ghi nhan nhiing nghién ciru twong ty khi dong séng chinh

bj dap chan ngang s& tao ra sy khac nhau giita ving trong dap va ngoai dap. Duéi tac
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dong cua dap Klein Plaas, diéu kién moi trudong (nhiét do, d6 dan dién, oxy hoa tan,
va pH) trén song Eerste, Jonkershoek, Nam Phi bi chia cat thanh 2 nhém riéng biét,
nhom trong dap va nhom ngoai dap (dwa vao két qua phan tich CLUSTER). Tur day,
céc tinh chat moi trudng nay thay d6i cau triic quan xa con trung trén séng thanh 2
nhém twong tmg: quan xi trong dap (uwu thé 1 nhém Ephemeroptera) va quan xa
ngoai dap (nhom Diptera uu thé) v6i dic diém hoan toan khac nhau. Trong dap cé sy
da dang cao hon ngoai dap [45]. Nghién ctru ciia Martinez va cong sy (2013), thuc
hién trén quan xa dong vat day khong xuong séng cd 16n & 5 hd chia (Artiba,
Lekubaso, Lingorta, Regato, va Zollo), Nerbioi - Ibaizabal, Tay Ban Nha [279].
Trong nghién ctru nay, tac gia dong thoi khao sat diéu kién moi trudng (nhiét do, pH,
Iuu luong, va néng dd hiru co) va dac diém sinh vat (mat dg, da dang, va sinh khéi)
trong - ngoai hd chtra (do dap chén tao thanh). Piéu kién moi truong trong - ngoai
dap chin khong c6 sy khac biét ¥ nghia thong ké, tuy nhién dbi voi luu luong dong
chay thi trong dap 16n hon va c6 ¥ nghia théng ké so véi ngoai dap. Chinh diéu nay
1am cho c4u trac va dic diém quan xa dong vat day khong xwong séng c& 16n c6 sy
khac biét trong va ngoai dap. Mat do, da dang, va sinh khéi trong dap cao hon ngoai
dap. Diéu d6 cho thiy, luu luong va tde d6 dong chay rit quan trong, chi phdi quan
x4 sinh vt thity sinh [280], trong twong lai cdn xem xét yéu td ndy trong nghién ctru
tac dong cua dap chan 1én thuy sinh vat. Mueller va cong sy (2011) ghi nhan diéu
kién méi trudng (oxy hoa tan, pH, toc do dong chay, do sau, va nhiét do) trong va
ngoai dap trén 3 song lon: Elbe, Main - Rhine, va Danube (Ptc) 1a hoan toan khac
nhau [55]. Tuy nhién, chi c6 nhom dong vat day khong xuong séng 1a phan tmg voi
su khac nhau do, ciu tric va dic diém quén xa tach biét trong va ngoai dap. Nghién
ctru ctia Wu va cong su (2009) cho thiy dap chén trén séng Xiangxi, Trung Quéc lam
thay d6i diéu kién méi trudng cua song (trong dap va ngoai dap). Tuy nhién, sy thay
doi nay chi tdc dong cua 1én dac diém quﬂ?m xa tdo bam (mat do, cAu trac, va da dang)
bét dau vao nam thir 2 (ké tir lac dap di vao hoat dong) [281]. Luc nay méi co sy khac
biét trong cAu triic quan x4 bat ddu xay ra. Pap chin di cho thdy anh hudng 1én nhiéu
doi tuong thuy sinh vat nhu con trung, tdo bam, dong vat day cd lon. Pong gbp mai
ctia nghién ctru 12 chimg minh va bd sung thém co s¢ khoa hoc vé tic dong cia dap
chin 1én nhom tuyén trung, 1 sinh vét day c¢& trung binh. Ngoai ra, nghién ctru con
cho thdy QXTT 1a cong cu tot dé chi thi cho tac dong ctia dap chan.

3.2.5. Chi $é c-p (colonizer-persister) va chi sé sinh trwéng MI (Maturity Index)
ciia qudn xd tuyén tring

Mua mua, ty 18 nhom c-p 1&2 ngoai dap Ba Lai kha cao, tir 68,35% (G2) dén

88,00% (G3). Tuy nhién, ty 18 nhém c-p 1&2 cao nhat 1 vi tri G4 va G5, lan luot 13
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94,01% va va 92,46%. Khu vuc tir G11 dén G16 ciing c6 ty 1& nhom c-p 1&2 kha
cao, tlr 65,04% (G12) dén 75,82% (G14), nguoc lai 3 vi tri G8, G9, G10 c6 ty 1é nhom
c-p 1&2 thap nhét, lan luot 1a 40,86%, 67,18%, 51,44%. Mua kho xu hudng bién
dong trong ty 1¢ nhém c-p 1&2 twong ty mua mua. Tuy nhién, ngoai dép Ba Lai, ty
1¢ nhom c-p 1&2 giam xudng con tir 43,67% (G2) dén 76,43% (G1). Khu vuc trong
gan chan dap Ba Lai c6 ty 1é nhém c-p 1&2 cao tir G4 dén G9 (trong khi mua mua
chi dén G5). Ngoai ra, G16 c6 ty 1¢ nhom c-p 1&2 rat cao, dat 94,82% (Hinh 3.40).

Phan tich ANOVA 2 yéu t6 cho thay khong c6 sy khac biét trong ty 1& nhém c-
p 1&2 vé mua (p = 0,96), tuy nhién c6 su khac bi¢t theo vi tri (p = 0,009); vi tri G3,
G4, va G16 nhin chung ¢6 ty 1€ nhém c-p 1&2 thép hon céc vi tri con lai (Hinh 3.41,

Phu luc 8).
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Hinh 3.41. Két qua phén tich hiu kiém Tukey HSD ty 1¢ c-p 1&2 (%) cia QXTT
Mula mua, ty 18 nhém c-p 3 ngoai dap tir 5,83% (G3) dén 12,78% (G2); twong
tu, khu vuc tir G9 dén G16 ciing c6 ty 18 nhom c-p 3 tir 4,33% (G12) dén 12,09%

(G10). Chi ¢6 vi tri G8 1 ¢6 ty 1é nhom c-p 3 cao hon han cac vi tri con lai, véi
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29,96%, trong khi ty 18 nhom c-p 3 & cac vi tri G4, G5, G6 rat thap, chi 0,79%, 1,88%,
1,80% twong tng (Hinh 3.42). Mua khé c6 ty 16 nhém c-p 3 cao hon han va khéc biét
c6 y nghia khi so v&i mua mua (p < 0,001), trirt G7 va G16 (Hinh 3.43, Phu luc 8). Ty
1€ nhém c-p 3 vi tri G2 va G3 van rit cao, dat 50,23% va 34,77%. Khu vuc trong gﬁn
chan dap Ba Lai c6 ty 1é nhom c-p 3 tang 1én dédng ké so voi muia mua, twong tng dat
17,88%, 12,79%, va 12,44% cho G4, G5, G6. Khu vuc thuong nguén c6 ty 1¢ nhom
c-p 3 kha 6n dinh khi so v&i mua mua, tir 4,00% (G16) dén 13,15% (G14).
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Hinh 3.43. Két qua phan tich hiu kiém Tukey HSD ty 1¢ c-p 3 (%) ciia QXTT
Mula mua, ty 16 nhom c-p 4&5 tir G1 dén G7 thap hon han khi so véi cac vi tri

con lai. Trur vi tri G2 va G6 ¢6 ty 1¢ nhom c-p 4&5 kha cao, tuong tng 1a 18,86% va
21,68%, ty 1¢ nhom c-p 4&S5 tir 5,18% (G4) dén 8,38% (G7). Trong khi, ty 1¢ nhém
c-p 4&S5 cac vi tri con lai tur 12,08% (G14) dén 36,46% (G10). Bién dong trong ty 1¢
nhém c-p 4&5 & mua khé twong ty mua mua. Ty 18 nhom c-p 4&5 tir G1 dén G9
thap, chi tir 2,32% (G9) dén 7,42% (G6) (trir G4 ¢c6 ty 18 nhoém c-p 4&5 kha cao,
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17,89%). Nguoc lai, cac vi tri con lai co6 ty 1€ nhém c-p 4&5 cao, tir 12,22% (G13)
dén 19,65% (G15) (trir G16 c6 ty 18 nhom c-p 4&5 dic biét thap, chi 1,17%) (Hinh
3.44).

Ty 1& nhom c-p 4&S5 khong bién dong theo vi tri (p = 0,28), nhung bién dong
khé 16n theo mua (p < 0,001), vdi mua mua co6 ty 1¢ nhom c-p 4&5 cao hon mua khd
(Hinh 3.45, Phu luc 8). Diéu nay trai ngugc voi ty 1€ nhom c-p 3, ghi nhan mua kho
cao hon mua mua (Hinh 3.43).
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Hinh 3.45. Két qua phan tich hau kiém Tukey HSD ty 1¢ c-p 4&5 (%) cia quin
Xa tuyén trung song Ba Lai
Muia mua khu vuc cira séng (G1), phia ngoai gan chan dap Ba Lai (G3), va
phia trong gan chan dép Ba Lai (G4, G5) ¢6 chi s6 MI rat thap (< 2,2). Gia tri MI tai
G1, G3, G4, va G5 lan luot 14 2,17 + 0,09; 2,18 + 0,20; 2,10 + 0,07, va 2,12 + 0,05.
Khu vyec gitta G6, G7 ¢6 gia tri MI cao hon so v6i nhém gan chan dép, tuy nhién thap
hon nhém thuong ngudn. Gia tri MI tai G6 va G7 lan luot 13 2,46 + 0,08 va 2,23 +
0,08, trong khi gid tri MI tai cac vi tri thugng ngudn (tir G8 dén G16), tir 2,36 + 0,19
dén 2,88 + 0,20. Sang mua kho, nhom giita song Ba Lai van tiép tuc co gia trj MI
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thap, vi tri G5 va G6 ¢6 MI 132,07 + 0,14 va 2,26 + 0,09. Hon nira, nhém tir G7, G8,
va G9 van tiép tuc co chi s6 MI thap, 1an luot 12 2,09 + 0,09; 2,20 + 0,26; 2,11 + 0,08.
Khu vuc thuong ngudn, tir G10 dén G15 van c6 chi sé MI cao, tir 2,37 £ 0,13 (G13)
dén 2,55 + 0,20 (G12), trir G16 c6 MI rat thap (chi dat 2,06 + 0,06). Khac véi mua
mua, MI ¢ vi tri G3 va G4 c6 gia tri kha cao vao mua kho, lan luot 14 2,43 + 0,29 va
2,53 +0,39. Ngoai ra, cira song G1 van c¢6 MI thép, chi dat 2,30 + 0,07 (Hinh 3.46).
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Hinh 3.47. Két qua phén tich hau kiém Tukey HSD chi s6 sinh truéng MI ciia

quan xa tuyen trung

Phén tich ANOVA 2 yéu t6 cho thiy gia tri MI ¢6 su khac biét theo mua (p =

0,03), va ca theo vi tri (p = 0,02). Nhin chung, mia mua c6 chi sb sinh truong tuyén
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tring MI cao hon mua kho, céc vi tri G1, G2, G5 ¢6 gia tri MI thap hon cac vi tri con
lai (Hinh 3.47, Phu luc 8).
3.2.6. Kiéu dinh dwéng va chi sé dinh dwong ITD ciia quin xd tuyén tring

Nhém tuyén tring c6 kiéu dinh dudng 1A, hay con goi 13 bacterivores (dn vi
khuan), chil yéu an cac loai vi khuan trong méi truong [191]. Pay 1a nhom tuyén
tring an manh vun hitu co va vi khuan, déng vai trd quan trong trong viéc phan huy
chét hitu co va duy tri chu trinh dinh dudng trong cac hé sinh thai dat va nude. Tuyén
tring 1A giup kiém soét sb luong vi khudn trong méi trudng va tham gia vao qua
trinh khodng héa céac chét hitu co, tir d6 giai phong cac chét dinh dudng nhu nito va
phét pho tro lai vao méi trudng dé cac sinh vat khac sir dung.

Ty 1€ nhém 1A mua mua ngoai dap cao hon han trong dap, G1, G2, va G3 c6
ty I¢ nhom 1A lan luot 13 31,35 %, 34,92 %, va 36,67 %. Trong dap cling c6 mot $6
vi tri c6 ty 1€ nhom 1A kha cao nhu G10 (36,14 %), G12 (24,95 %), va G13 (32,49
%), cac vi tri con lai ¢6 ty 16 nhom 1A tir 4,34 % (G6) dén 20,25 % (G7). Mua kho
bién dong ty 1& nhom 1A gin gidng miia mua, voi cac vi tri ngoai dap c6 ty 16 nhom
1A cao, dac biét 1a G2 va G3 voi 27,06 % va 28,64 %. Trong dap, vi tri G4, G5, va
G13 van tiép tuc co ty 16 nhom 1A kha cao, 1an lugt 1a 25,50 %, 31,69 %, va 30,71
%. Vi tri G6, G8, G9, G10 c6 ty 1€ nhém 1A < 10 % (Hinh 3.48).
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Hinh 3.48. Ty 1é nh6ém dinh duéng 1A (%) ciia quan x4 tuyén trung song Ba Lai
Phan tich ANOVA 2 yéu t6 cho thay ty 16 nhom dinh dudng 1A c6 su khac biét
theo mua (p =0,03), va ca theo vi tri (p < 0,001). Nhin chung, mua mua c6 ty 1€ nhém
dinh dudng 1A cao hon mua kho, vi tri G11, G15, G16 c6 ty I¢ nhom dinh dudng 1A
thap hon cac vi tri con lai (Hinh 3.49, Phuy luc 9).
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Hinh 3.49. Két qua phén tich hau kiém Tukey HSD ty 1é nhém dinh dudng 1A
(%) ciia quan x4 tuyén trung song Ba Lai
Nhom tuyén tring c6 kiéu dinh dudng 1B ciing thudc loai bacterivores (an vi
khuan), nhung khac véi nhom 1A, chiing ¢6 miéng to va rong hon gitp ching an vi
khuan mét cach hiéu qua hon [191]. Tuyén tring nhom 1B thudng hoat dong ¢ nhing
khu vire ¢6 mat do vi khuan cao va c6 vai tro tuong tu nhom 1A trong viéc phan huy
chat hiru co va tham gia vao chu trinh dinh dudng trong hé sinh thai.
Muia mua, mot sd vi tri trong dap Ba Lai c6 ty 1¢ nhém tuyén tring 1B thap nhu
G8, G10 vé41 39,06 % va 29,30 %, cac vi tri con lai c6 ty 1€ nhom tuyén trung 1B cao,
dao dong tir 43,05 % (G12) dén 76,35 % (G15). Vi tri G2 ngoai dap Ba Lai c6 ty 18
nhom tuyén trang 1B twong d6i thip, chi 20,80 %; trong khi G1 va G3 ¢6 ty 1é nhom
tuyén trung 1B twong di cao, twong tng 41,23 % va 39,22 %. Ty 1&é nhém tuyén
tring 1B vao mua kho bién dong gibng nhu mua mua: cao trong dép va thip ngoai
dap. Cu thé, cac vi tri trong dap déu c6 ty 16 nhom tuyén trung 1B > 40 %, tir 46,99
% (G4) dén 93,78 % (G16). Nguoc lai, ngoai dap c6 ty 18 nhém tuyén tring 1B chi
tir 34,39 % (G3) dén 46,08 % (G1) (Hinh 3.50).
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Hinh 3.51. Két qua phén tich hau kiém Tukey HSD ty 1¢ nhém dinh duwdng 1B
(%) ciia quan x4 tuyén trung song Ba Lai

Ty 1é nhém tuyén trung 1B khong cho thiy su khac biét theo mua (p = 0,18)
nhung co6 sy khac biét ¥ nghia theo vi tri (p = 0,01), v&i vi tri G3 ¢6 ty I¢ nhém dinh
dudng 1B thap so v6i vi tri G12 va G15 (Hinh 3.51, Phy luc 9).

Nhém tuyén tring c6 kiéu dinh dudng 2A thudc nhém fungivores (dn nam).
Tuyén tring 2A thudng c6 khoang miéng véi cdu trac ring nhé [191], cho phép chung
tan cong cac loai vi khudn, ndm, va dong vat nguyén sinh nhd. Nhoém nay dong vai
trd quan trong trong viéc kiém soét sé lwong ndm trong moi trudng, gitp duy tri cAn
bang sinh thai va chu trinh dinh dudng.

Mot s6 vi tri trong dap Ba Lai c6 ty 16 nhom tuyén triung dinh dudng 2A cao
nhu G7, G8 vo1 27,19 % va 28,50 %, cac vi tri con lai c6 ty I¢ nhém tuyén trung 2A
kha thap, dao dong tir 4,83 % (G12) dén 17,82 % (G15). Cac vi tri ngoai dap Ba Lai
co ty 1¢ nhom tuyén trung 2A cao, dac biét 1a G2 véi 41,73 %, sau do 1la G1 va G3
v6i 1an luot 1a 24,30 % va 22,38 %. Ty 1é nhom tuyén tring 2A vao mua kho bién

dong gibng nhu mua mua (thap trong dap va cao ngoai dap). Cu thé, trong déap chi co
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G7, G8, va G15 ¢6 ty 1¢ nhom tuyén tring 2A twong dbi cao, khoang 31,31 %, 33,48
%, va 23,95 %. Cac vi tri con lai déu c6 ty 1¢ nhom tuyén tring 2A < 40%, tir 3,11 %
(G6) dén 15,17% (G12). Nguoc lai, ngoai dap c6 ty 1€ nhom tuyén trung 2A cao, tur
25,93 % (G1) dén 34,87 % (G3) (Hinh 3.52).
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Hinh 3.52. Ty 1é nh6ém dinh duéng 2A (%) ciia quan x4 tuyén trung song Ba Lai
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Hinh 3.53. Két qua phan tich hau kiém Tukey HSD ty 1é nhém dinh dudng 2A
(%) ciia quan x4 tuyén trung song Ba Lai

Ty 18 nhom tuyén tring 2A khong cho thiy su khac biét theo mua (p = 0,15)

nhung c6 su khéac biét y nghia theo vi tri (p = 0,002), véi vi tri G12 ¢6 ty 1€ nhém
dinh dudng 2A thép vi tri G3, G4, va G14 (Hinh 3.53, Phu luc 9).

Nhom tuyén tring c6 kiéu dinh dudng 2B thudc nhom carnivores (dn thit), hay
con goi 1a predators (ké sin moi). Tuyén trung trong nhém ndy dn cac sinh vat nho
hon, bao gdm céc tuyén tring khac, protozoa, hodc cac vi sinh vat nho. Chiing thuong
¢6 cAu trac miéng phuc tap voi moc, ring, hodc kim hat dé c6 thé bat giir va tiéu diét
con mdi [191]. Nhém 2B dong vai trd quan trong trong viée kiém soat sb lugng cac

sinh vat nho trong moi trudng, giup duy tri cin bang sinh thai trong hé sinh vat dat
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hodc thuy sinh. Bang cach an cac loai khéc, chung gitip di€u chinh cau tric quan thé
vi sinh vat va cac loai nho trong mai truong ma ching sinh song.
60 -

EMwa ®mKho
50 -

Gl G2 G3 G4 G5 G6 G7 G8 G99 G10 G11 G12 G13 G14 G15 G16
Diém vi tri thu mau

Hinh 3.54. Ty 1¢ nhém dinh dwéng 2B (%) ciia quin xa tuyén trung song Ba Lai

Mula mua, cac vi tri gitra song Ba Lai c6 xu hudng c6 ty 1& nhém tuyén tring
2B cao nhu G6, G8, C10, G11, G12 véi 14,38%, 16,77%, 24,29%, 16,21%, va
27,16%, cac vi tri con lai & chan dap Ba Lai va thuong ngudn co ty 1& nhom tuyén
tring 2B < 10%, trir G16 c6 ty 1& nhom tuyén tring 2B khoang 19,04%. Céc vi tri
ngoai dap Ba Lai 6 ty 16 nhom tuyén tring 2B, dudi 4%. Ty 1¢ nhom tuyén tring 2B
vao mua kho bién dong gidong nhu mua mua (ty 16 nhom tuyén tring 2B cao trong
dap va thap ngoai dap). Cu thé, cac vi tri trong ddp déu co ty 1é nhom tuyén tring 2B
cao nhu G4, G10, G11, G12 véi 14,41%, 14,75%, 10,47%, 11,32%, cac vi tri con lai
c6 ty 18 nhom tuyén trang 2B tir 1,01% (G16) dén 6,86% (G6). Twong tw, ngoai dap
c6 ty 16 nhom tuyén trung 2B chi tir 2,09% (G3) dén 8,19% (G1) (Hinh 3.54). Ty 1&
nhom tuyén tring 2B khong cho thay sy khac biét theo mua (p = 0,15) va theo vi tri
(p=10,79) (Phu luc 9).

Mua mua, cac vi tri ngoai dap Ba Lai c6 chi s6 dinh dudng ITD thép Vo1
khoang 0,38 cho ca vi tri G1, G2, va G3. Tuong tu, cac vi tri gilta song Ba Lai nhu
G7, G8, G9, G10 ¢co6 ITD thép, teong tng 1a 0,37 + 0,07; 0,34 = 0,07; 0,45 + 0,10;
0,33 +£0,07. Nguoc lai, cac vi tri trong chan dap Ba Lai va thuong nguén co ITD cao.
Vi tri G4, G5, G6 ¢6 chi s6 ITD lan luot 14 0,61 £ 0,11; 0,48 + 0,07; 0,69 + 0,13. Khu
vuc thugng ngudn c6 ITD tir 0,47 + 0,13 (G16) dén 0,62 + 0,14 (G15).

Sang mua kho, hau hét céac vi tri trong dap Ba Lai c6 chi s6 ITD cao, tir 0,43
+0,13 (G12) dén 0,89 + 0,07 (G16), ngoai ra G6 va G9 ciing c6 ITD khé cao, khoang
0,67+0,11va 0,62 =0,10. Nguoc lai, cic vi tri ngoai dap van duy tri chi s6 ITD thép,
tir 0,40 £ 0,06 (G3) dén 0,42 + 0,16 (G1) (Hinh 3.55).
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Hinh 3.55. Chi s6 dinh dudng ITD ciia quin xa tuyén tring song Ba Lai
Phéan tich ANOVA 2 yéu t6 cho thay gia tri ITD c6 su khac biét theo mua (p
=0,04), va ca theo vi tri (p < 0,001). Nhin chung, mua mua c6 chi s6 ITD thép hon

mua kho, vi tri G6, G3, G4 c6 gia tri [TD thép hon cac vi tri con lai (Hinh 3.56, Phu
luc 9).
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Hinh 3.56. Két qua phén tich hau kiém Tukey HSD chi s6 dinh duwéng ITD cia
quan xi tuyén trung

3.3. Moi lién hé giira cac dic diém quan xa tuyén trung va thong so moi truong
tram tich song Ba Lai



98

3.3.1. Twong quan giita cdc dic diém quan xi tuyén tring va diéu kign méi
trwong tram tich séng Ba Lai
3.3.1.1. Mua mua
Phan tich DistLM cho thay 2 truc dbRDA giai thich dugc 70,27% dic diém
clia cau tric phan bd quan xi tuyén tring mua mua, trong d6 dbRDAL1 1a 55,05%,
dbRDA2 1 15,22%. M6 hinh con cho thiy chi c6 ¢ man (p = 0,001), pH (p = 0,002),
% bun (p = 0,021), va CH4 (p = 0,042) twong quan c6 y nghia véi ciu trac quan xa
tuyén tring song Ba Lai vao mua mua. Thong s6 d6 min va pH chi phi manh quéan
xa ngoai dap, trong khi CHa va % bun chi phdi quan xa trong dap. Nhu vay, vao mua
mua thong $6 do man, pH, CH4, % bun anh huéng manh nhét dén ciu tric quﬁn xa
tuyén trung, v6i thtr tr anh huong nhu sau: 6 man > pH > % bun > CHa (Hinh 3.57).
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dbRDA1 (55% of fitted, 18.3% of total variation)
Hinh 3.57. Phén tich DistLM md td mdi quan hé giira cac diéu kién méi truong

va cau tric quan xa tuyén trung vao mua mua

Tat ca cac thong sd6 moi truong déu ghi nhan co twong quan y nghia véi dic
diém quan xa tuyén tring (Bang 3.11). Cac dic diém quan xa tuong quan nghich véi
nhom céc thong s6 HaS, % sét; nguoc lai tuong quan thuan véi CHs, pH, d§ man,
ORP, va % cat, % bun. Tuy nhién, khi H>S lai cho thay chi phi manh va toan dién
1én quan xa tuyén tring khi so véi khi CHa, chi twong quan véi chi s6 Nine (r = 0,290,
p = 0,046). Trong thanh phan tram tich thi % bun va % sét c6 chi phéi manh hon khi
so vo1 % cat.

Céc thong s6 nhu pH, d60 man va ORP Ia cac yéu t6 chinh, chi phéi manh dén

quan x3 tuyén tring song Ba Lai, nhit 1a pH va d6 man. Hai thong sb nay twong quan
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thuan véi mat d6 va da dang sinh hoc quan x4 tuyén trung song Ba Lai. Ching 6,
mat do va da dang sinh hoc quan xa tuyén tring ting khi ting d6 man va pH.
Bang 3.11. Twong quan (r va p) giira dic diém quin xi tuyén trung va mot s yéu

t0 moéi truwong tram tich vao mua mua

Pic A Pic diém yéu t6 méi trrong (miia mura)
diém H’((; P
oxtr | *° H>S CH4 pH min ORP | %Cat | %Bun | %Sét
Matds | T | 0,060 | 0,019 | 0,125 | 0,379 | 0,112 | -0,164 | 0,407 | -0,343
(N) p | 0,685 | 0,901 | 0,399 | 0,008 | 0,451 | 0,266 | 0,004 | 0,017
S gibng | T | -0460 | 0,034 | 0414 | 0,584 | 0,463 | 0,282 | 0,064 | -0.427
(S p | 0,001 | 0817 | 0,004 | <0,001| 0,001 | 0,052 | 0,666 | 0,003
Chi sb
phong | T | -0417 | 0,050 | 0353 | 0360 | 0,399 | 0,360 | 0,178 | -0,203
phu
Ma(rgf‘lef p | 0,003 | 0,735 | 0,014 | 0,012 | 0,005 | 0,012 | 0225 | 0,167
Chi sb da
dang r | -0,314 | 0,140 | 0,505 | 0,479 | 0,370 | -0,034 | 0,275 | -0,174
Shannon

‘?’I?;ler p | 0,030 | 0342 |<0,001| 0,001 | 0,010 | 0,819 | 0,059 | 0,237

Chiso | | 9061 | 0,186 | 0,394 | 0230 | 0,149 | -0271 | 0321 | 0,107
dong déu

Pielou’s

) p | 0,682 | 0206 | 0,006 | 0,115 | 0314 | 0,063 | 0,026 | 0,470
Chisbda | r | -0,354 | 0,142 | 0,523 | 0,560 | 0,394 | 0,011 | 0,269 | -0,208
dang Hill

N, p | 0,014 | 0335 | <0,001| <0,001| 0,006 | 0,941 | 0,065 | 0,156
Chiséda | r | -0325 | 0,194 | 0,512 | 0,515 | 0,327 | -0,082 | 0,379 | -0,149
dang Hill

N, p | 0,024 | 0,187 | <0,001| <0,001 | 0,024 | 0,580 | 0,008 | 0,311

Chisdda | r -0,311 | 0,290 | 0,427 | 0,431 | 0,240 | -0,064 | 0,422 | -0,184

dang Hill
N p 0,031 | 0,046 | 0,003 | 0,002 | 0,100 | 0,667 | 0,003 | 0,210

(Cht thich: Gia tri p < 0,05 dugc in dam)
3.3.1.2. Mua kho
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Két qua phan tich DistLM cho thay 2 truc dbRDA giai thich duoc 67,06% dic
diém cta ciu trac phan bé QXTT mua khd, trong d6 dbRDA1 1a 49,63%, dbRDA?2
1a 17,43%. Mo hinh con cho thay chi ¢4 d6 man (p = 0,001), % sét (p = 0,001), CHa
(p = 0,001), pH (p = 0,033) tuong quan c6 ¥ nghia véi cu traic QXTT song Ba Lai
vao mua kho. Thong s6 d6 man va pH tiép tuc chi phdi manh quan xa ngoai dap,
trong khi % sét va CHa4 chi phdi quan x3 trong dap va quan xa thuong ngudn. Nhu
vay, vao mua kho, thong sd 6 man, pH, CHa, % bun anh hudng manh nhét dén ciu
tric QXTT, voi tht ty anh hudng nhu sau: Do méan > % sét > CH4 > pH (Hinh 3.58).
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Hinh 3.58. Phén tich DistLM mé td moi quan h¢ gitra cac dieu kién moi truwomng

va cau tric quan xa tuyén trung vao mua kho

Mua khé chi ghi nhan cac dic diém cua QXTT cé twong quan v6i HoS, CHa,
pH, d6 min, va % sét. D6 man va pH van tuong quan thuin véi mat do nhu trong
mua mua, nhung trong mua kho khong cho thiy twong quan véi cac chi sé da dang.
Khi CH4 hau hét twong quan nghich véi da dang QXTT. Tuy nhién, sang mua kho
anh hudng ctia khi CH4 tré nén manh hon khi so véi mua mua (H2>S mua mua manh
hon CH4). Khi CH4 ghi nhan c6 twong quan thuan véi mat do va khi HaS tuong quan
thuan véi chi sé H’ va J’ 1a nhitng diém khac biét gitta mua kho va mia mua. Ngoai
ra, % sét vao mua kho van ghi nhan twong quan nghich (ngoai trir mat do QXTT) va

toan dién véi cac dic diém QXTT gidng nhu & mua mua (Bang 3.12).
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Biang 3.12. Twong quan (r va p) giira diic diém quin xi tuyén tring va mét s6 yéu

to moi truwong tram tich vao mua kho

Piic e Pic diém yéu té méi trueong (mua kho)
diem | & Po , ‘ ,
QXTT H>S CH4 pH min ORP | %Cat | %Bun | %Sét
r -0,061 | 0,345| 0,295| 0,503| -0,152 | -0,178 | 0,078 | 0,454
N p 0,681 | 0,016 | 0,042 <0,001| 0,302| 0,226| 0,597 | 0,001
r 0,237 | -0,358 | -0,060 | -0,021 | 0,019| 0,185 -0,081 | -0,562
> p 0,105| 0,013| 0,684 0,890 | 0900| 0,208| 0,583 | <0,001
r 0,205 | -0,366 | -0,128 | -0,160 | 0,063 | 0,220 | -0,105 | -0,596
‘ p 0,162 | 0,011 | 0386 0,278| 0,671 | 0,134| 0,479 | <0,001
' r 0,315| -0,284 | 0,023 | 0,059 | -0,010| 0,123 | -0,013 | -0,426
. p 0,029 | 0,048 0875| 0,689 | 0948 | 0,407 | 0932 0,003
’ r 0,329 | -0,141| 0,084 0,114 | -0,032| 0,043 | 0,056 | -0,210
' p 0,022 | 0,340| 0,572 0,443 | 0,832| 0,770 | 0,704 | 0,152
r 0,278 | -0,293 | 0,033 | 0,065| -0,007 | 0,116 | -0,018 | -0,460
Nl p 0,056 | 0,049 | 0,824 0,659 0962| 0433| 0,904 | 0,001
r 0,245 | -0,280 | 0,080 0,119 -0,022| 0,072| 0,001 | -0,411
Nz p 0,093 | 0,048 0,589 | 0,423| 0,880 | 0,627 | 0,995 0,004
r 0,206 | -0,270 | 0,121 | 0,167 | -0,041| 0,026 | 0,034 | -0,372
o p 0,161 | 0,044 | 0413 0,257| 0,781 | 0,862 | 0,820 | 0,009

(Cha thich: Gia tri p < 0,05 dugc in dam)
3.3.2. Anh hwong ciia thong sé moi trwong tram tich lén dic diém ciia quan
Xd tuyén tring song Ba Lai
3.3.2.1. Anh huong cia khi hydro sulfua va metan
Anh huong ctia khi HoS va CHas1én QXTT song Ba Lai di dugc ghi nhan trong
nghién ctru nay. Khi HoS va CHy4 chi yéu anh huéng dén QXTT bén trong dép Ba
Lai. Két qua nghién ciru cho thay khi H>S va CHy4 chil yéu anh huong 1én da dang
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QXTT, it anh huéng dén mat d6. Tuy nhién vao mua kho ghi nhan khi CHy twong
quan thuan véi mat d6 quan x4 tuyén trung. Két qua nay, giéng v4i nghién ctru cia
Olu va cong su (1997) va Van Gaever va cong su (2006), khi ho phat hi¢n rﬁng mat
d6 cua QXTT ting trong mdi trudng bién siu co giau khi CH4 [282, 283]. Mot gia
thuyét giai thich cho két qua nay 1a & viing nudc bién hodc tram tich sau, cac sinh vat
téng hop chat hiru co tir cic phan ung hoa hoc (thay vi 4nh sang mit troi nhu trong
qua trinh quang hop) [284]. Trong diéu kién dé, cac sinh vt nhu vi khuan va vi sinh
vat tong hop chat dinh dudng tir cac hop chat vo co nhu hydro sulfua hodc metan. Do
do, trong diéu kién khac nghiét thi CHs van déng vai tro thiic day cong dong sinh vat
phat trién. Vi dy, xung quanh cic miéng nui ltra dudi bién sau (giau khi CHs) van ¢6
hé sinh vat vo cung phong phu va da dang [285].

Nhin chung, su tuong tac gitta khi va QXTT c6 sy khac biét trong mua mua
va mua kho nhung 2 khi H2S va CH4 dé 1am giam da dang sinh hoc tuyén tring. Khi
moi truong giau HaS va CHa, chi ¢6 1 sb gidng thich nghi méi c6 thé ton tai duogc (vi
du: Halomonhystera sp., Sabatieria mortenseni va Desmodora sp.) [283]. Néu & 16p
tram tich mit gidu oxy, cac phan tng oxy hoa khir oxy (ho hip hiéu khi) chiém vu
thé cho dén khi oxy can kiét. Trong khi ¢ trAm tich su, thiéu oxy, cic phan tmg khtr
nitrate (qué trinh nitrat hoa), khir mangan, khtr sat, khir sulfat va tao metan dién ra.
Sau cac phan (mg nay, cic san phdm cudi ciing ctia qua trinh khoang hoa ky khi (CHa,
H.S, Fe*, Mn?") ¢6 thé bi pha lodng va khuéch tan vao cot nude hodc khuéceh tan vao
16p trén cua tram tich, gdy doc cho hau hét cac sinh vat thuy sinh, dic biét 1a tuyén
tring song tu do trong trdm tich. Nghién ctru cua luan an cho thiy, da dang sinh hoc
quan x3 tuyén trung tuwong quan nghich v&i khi HoS (6 mua mua) va CHs (0 mua
kho). Hau hét cac nghién ctru da canh bao metan va sulfua 1a chat doc hai cho tat ca
cac sinh vat [286, 287], tinh doc hai cua chung c6 thé gidi thich qua sy uc ché nguoc
clia enzyme cytochrome ¢ oxidase & ndng do nhé hon 01 nM va théng qua viéc hinh

thanh cac gbc oxy nhu gbc hydroxyl (*OH) va hydro peroxit (H202, oxy gid) [286].
3.3.2.2. Anh hudng ciia pH

Gia tri pH ca 2 mua déu tuong quan thuan v6i QXTT nhung mua mua tuong
quan toan dién hon, mua khé chi twong quan v6i mat d6. Gia tri pH cua tram tich c6
anh huong manh dén mat do va tinh da dang ctia quan x4 tuyén tring do n6 diéu chinh
diéu kién song, hoat dong vi sinh vat va tinh sin c6 cua chat dinh dudng. Khi pH ¢
murc trung tinh hodc hoi kiém (khoang 6,5 - 8,0), diéu kién moi truong trd nén 6n
dinh hon cho hau hét cac nhém tuyén trung, dac biét 1a cdc nhom an vi khuan va dn
nam (bacterivores, fungivores), do vi sinh vat phat trién manh trong khoang pH nay,

cung cip ngudn thirc dn doi dao [288]. Nguoc lai, moi trudng co pH thip (mang tinh
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axit) thuong lam giam hoat dong sinh hoc, giy wc ché qua trinh trao ddi chét va sinh
san cua tuyén tring, dong thoi 1am ting doc tinh ciia kim loai ning va giam ham
luong dinh dudng d& hap thu [289, 290]. Ngoai ra, pH cao hon con thic day cac nhom
vi sinh vat ting cuong phan hiy vét chat hiru co, qua d6 hd trg cac nhém chic ning

tuyén tring trong chudi dinh dudng bun dat hoat dong.
3.3.2.3. Anh huong ciia d man va thanh phan tram tich

Tac gia Ngo va cong su (2016), khi nghién ciru dic diém tuyén tring & cac
clra song Mé kong di két luan rang thanh phan trim tich c6 twong tac manh véi dic
diém QXTT va quyét dinh dic diém phan bé quan xa tuyén tring & hé thong cira song
nay [7]. Tuy nhién, Tran va cong su (2022) khi nghién ciru quan xa tuyén tring song
Ba Lai theo chiéu doc song ¢ 8 vi tri (3 ngoai dap, 5 trong dap) da cho rang gradient
d6 min 1a yéu t6 quyét dinh dén phan bd ciia QXTT ¢ day [173]. Nghién ctru nay,
cling danh gid QXTT song Ba Lai theo chiéu doc & 16 vi tri va két qua chimg minh
ca d6 min va thanh phan trAm tich déu anh huéng manh dén quan x3a tuyén tring.

Gi4 tri d0 man ca 2 mua déu tuong quan thuan véi QXTT nhung mua mua
tuong quan toan dién hon, mua khoé chi twrong quan véi mat do. That vay, Austen va
Warwick (1989) cho ring tuyén tring c6 xu huéng giam vé mat do va da dang tir cira
song 1én thuong ngudn [139]. Cac nghién ctru khac ciing cho thay d6 man 1a mot
trong nhitng thong sé phd bién nhit duoc sir dung trong nghién ctru sinh thai ven bién
dé theo ddi cac yéu t6 tac dong dén sinh vat day [141]. Hon nita, Van Diggelen va
Montagna (2016) phat hién rang cac gradient min quan trong trong viéc giai thich sy
da dang & nhiéu hé thong cira séng [291]. Nghién ctru ctia Ngo va cong su (2016) da
két luan rang, kich thudc hat trdm tich c6 twong quan manh mé nhat v6i cac quan xa
tuyén tring & cac cira song Mé Kong [7]. Su khac biét nay 1a do khac nhau trong
khong gian b tri khao sat; nghién ctru ctia Tran va cong sy (2022) tp trung vao cac
tuyén trung tir “thuong ngudn - ha ngudn” [173], trong khi Ngo va cong su (2016)
khao sat tir “cira song - cira séng” [7]. Tuy nhién, két qua nghién ctru luén an ciing
cho thay kich thudc hat (dic biét 1a ty 16 % bun va ty 1& % sét) anh hudng dén cac
quan x3 tuyén trung. Nhin chung, ty 1& % sét vao mua mua, twong quan thuan va tye
1€ % bun vao mua kho tuong quan nghich vé1 mét do va da dang QXTT. That vay, ty
1¢ thanh phan hat trong tram tich, dic biét 1a % bun va % sét, anh huong truc tiép dén
moi truong séng va kha nang di chuyén, ho hap, kiém an cta tuyén tring. Ham luong
bun cao thuong tao nén két cdu dat hodc tram tich 4m, xdp; 46 Am va ham luong hitu
co cao giup duy tri d6 4m, oxy va ngudn thirc n (vi khuan, nAm, mun hitu co) thich
hop cho nhiéu nhém tuyén trung, tor d6 lam tang mat do va da dang loai [288, 292].
Nguoc lai, khi ty 1€ % sét cao, cac hat min két dinh chat 1am giam d6 thoang khi,
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giam tinh thdm nude va han ché khuéch tan oxy, dan dén diéu kién yém khi cuc bd
va han ché chuyén dong, sinh san cta tuyén tring [293]. Ngoai ra, dt hodc tram tich
nhiéu sét con ¢ kha ning gitr nudc qua mirc va hap phu cac ion kim loai hodc chat
ddc, 1am tang ap luc sinh 1y va giam sb lugng loai nhay cam. Vi vy, ty 18 % bun ¢
xu huéng tuong quan thuan véi mat do va da dang tuyén tring do cung cap diéu kién
song toi wu; trong khi d6 ty 1& % sét twong quan nghich di lam giam tinh thong thoang
va kha niang hoat dong sinh hoc ctia quan x4 tuyén tring.
3.4. Ung dung quin xi tuyén trung trong quan triic, danh gia chit lwong méi
truong song Ba Lai

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

Muia mua ghi nhan 34 gidng co twong tic voi khi HaS va CHa, trong d6 c6 10
gidng c6 kha niang chdng chiu khi H»S (trong quan thuan véi HaS), 21 giéng chong
chiu khi CH4 (twong quan thuan véi CHy), 01 gidng Pseudolella nhay cam véi HoS
(twong quan nghich v&i H»S), va 02 gidng Halichoanolaimus va Halipletus nhay cam
vo1 CHs (twong quan nghich véi CHy) (Bang 3.13).

Trong sb cac giéng tuyén trung c6 phan tmg vé6i khi, s6 giéng c6 kha ning chéng
chiu nhiéu hon s giéng nhay cam do kha ning thich nghi cao cua tuyén tring. Ngoai
ra, s6 gidbng c6 kha ning chéng chiu khi CHy nhiéu hon sé gidng c6 kha ning chong
chiu khi HS; diéu d6 goi y rang khi H»S c6 thé giy doc tinh cao hon khi so voi khi
CHa.

Bang 3.13. Két qua phan tich twong quan giira cic gidng tuyén tring va ndng do
khi H>S va CH, phat thai tir tram tich séng Ba Lai vio miia mwa

. . Chong chiu Nhay cam
Giong H¢ so
H>S CH;4 H>S CH;4
r 0,373 * * *
Aphanonchus
p 0,009 * * *
r * 0,386 * *
Aphelenchoides
p * 0,007 * *
c i r 0,287 * * *
ampylaimus
Py p 0,048 * * *
r * 0,422 * *
Cephalobus
p * 0,003 * *
r 0,292 * * *
Criconemella
p 0,044 * * *
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. . Chéng chiu Nhay cam
Giong €0
H>S CHy4 HsS CHy
r * 0,291 * *
Daptonema
p * 0,045 * *
r * 0,500 * *
Desmodora
p * <0,001 * *
r * 0,489 * *
Desmodorella
p * <0,001 * *
r * 0,520 * *
Desmoscolex
p * <0,001 * *
r * 0,552 * *
Diplolaimelloides
p * <0,001 * *
Dinl r 0,292 * * *
iploscapter
P r p 0,044 * * *
r 0,455 * * *
Dorylaimus
p 0,001 * * *
r 0,373 * * *
Eucephalobus
p 0,009 * * *
r * * * -0,287
Halichoanolaimus
p * * * 0,048
r * * * -0,308
Halipletus
p * * * 0,034
r 0,306 * * *
Ironus
p 0,035 * * *
r * 0,322 * *
Linhystera
p * 0,026 * *
r * 0,301 * *
Litinium
p * 0,038 * *
r * 0,371 * *
Longicyatholaimus
p * 0,009 * *
r * 0,447 * *
Metachromadora
p * 0,002 * *
Monhystrella r * 0,424 * *
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. . Chéng chiu Nhay cam
Giong €0
H>S CH4 H,S CH4

p * 0,003 * *

r * 0,322 * *
Mononchus

p * 0,026 * *

r 0,289 * * *
Oncholaimus

p 0,047 g * g

r * 0,378 * *
Panagrolaimus

p * 0,008 * *

r * 0,386 * *
Paractinolaimus

p * 0,007 * *

r * 0,328 * *
Parodontophora

p * 0,023 * *

r * 0,346 * *
Prodesmodora

P * 0,016 * *

r 0,439 * * *
Protorhabditis

p 0,002 * * *

r * 0,287 N *
Pseudochromadora

p * 0,048 * *

r * * -0,293 *
Pseudolella

p * * 0,044 *

r 0,376 * * *
Rhabdolaimus

p 0,009 * * *

r * 0,376 * *
Sphaerolaimus

p * 0,008 * *

r * 0,525 * *
Sphaerotheristus

p * 0,000 * *

r * 0,416 * *
Udonchus

p * 0,003 * *

(Chat thich: * khong ghi nhan)

Mua kho sd giéng tuyén tring cé twong tac voi khi giam khi so voi mua mua
(giam xudng chi con 10 gidng). Trong sd ndy, khong ghi nhan gidong nhay cam voi

H>S va CHa. Mua khd, ghi nhan 06 gibng chong chiu véi H.S (gom giong
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Aphanonchus, Heterocepalobus, Paramonhystera, Parascolaimus, Stephanolaimus,

Tobrilus); va 04 gidng c6 kha niang chong chiu v6i CHa (g0m giéng Axonolaimus,

Eumonhystera, Monhystera, Theristus) (Bang 3.14).

Bang 3.14. Két qua phén tich twong quan giira cac gidng tuyén trung va ndng do
khi H2S va CHy4 phat thai tir trim tich song Ba Lai vao mua kho

. . Chéng chiu Nhay cam
Giong H¢ so
HsS CH4 HsS CH,4
r 0,497 * * *
Aphanonchus
p < 0,001 * * *
* 0,338 * *
Axonolaimus
p * 0,019 * *
r * 0,507 * *
Eumonhystera
p * 0,000 * *
r 0,510 * * *
Heterocepalobus
p < 0,001 * * *
r * 0,853 * *
Monhystera
p * < 0,001 * *
r 0,289 * * *
Paramonhystera
p 0,047 * * *
r 0,510 * * *
Parascolaimus
p 0,000 * * *
r 0,541 * * *
Stephanolaimus
p < 0,001 * * *
r * 0,488 * *
Theristus
p * < 0,001 * *
r 0,541 * * *
Tobrilus
p < 0,001 * * *

(Cht thich: * khong ghi nhan)

Mot sb giéng thuoc ho Xyalidae nhu Daptonema, Theristus, va ho
Monhysteridae nhu Eumonhystera, Monhystera c6 kha nang chéng chiu kha tét voi
khi HaS va CHa4. Cac nghién ctru da chi ra cac gidng nhu Daptonema, Theristus,
Eumonhystera, Monhystera c6 kha ning chéng chiu tot & moi trudng c6 nong do chit
hitu co cao, cho nén ching thuong chi thi cho diéu kién 6 nhidm hitu co [186, 294].

Ngoai ra, gidng Daptonema, Theristus thudng xuét hién va chi thi cho méi trudng co



108

mot s6 chat doc nhu kim loai nang, hop chit hitu co ¢6 cau triic gdm hai hodc nhiéu
vong thom (PAHs) [186]. Nghién ctru luan 4n nay, lan dau ghi nhan mot s6 giong
tuyén trung nhu Daptonema, Theristus, Eumonhystera, Monhystera ngoai kha ning
chéng chiu ham luong chat hitu co cao, con c6 kha ning chéng chiu va thich nghi véi
tram tich giau khi H>S va CHa.

3.4.2. Twong quan giita cdc chi so sinh hoc véi cdc dic diém thong sé méi truong

tram tich

Mua mua ghi nhan chi s6 H’, MI, %c-p 3, %c-p 4&S5 c6 twong quan thuan voi
pH va ORP, nguoc lai %c-p 1&2 ghi nhan twong quan nghich. Diéu nay 1a phu hop
vi nhém c-p 1&2 ¢6 dic diém sinh thai nguoc v6i nhom tuyén tring c-p 3, c-p 4&5.
Chi c6 nhom tuyén tring c-p 4&5 1a ghi nhan nhay cam véi khi CHs (r=-0,311; p =
0,033). Chi s6 ITD tuong quan nghich véi pH va ORP (Bang 3.15). Nhu vdy, chi s6
ITD, MI, H’, %c-p 3, %c-p 4&5 sé& bién thién cing chiéu v&i nhau vi khi pH va ORP
tang s& 1am MI, H’, %c-p 3, %c-p 4&S5 tang, dan t6i danh gia chit luong moi truong
sinh thai nén day ting, ddng thoi giam ITD (ciing danh gia chat lvong nén day ting).
Do d6, chi s6 ITD, MI, H’, %c-p 3, %c-p 4&S5 sé& cho két qua danh gia gan tuong tur
nhau.

Céac nhém dinh dudng tuyén trang cling cho thiy nhay cam véi cac diéu kién
moi trudng, dic biét 1a nhom 1B va 2A. Nhém 1B (nhém dn vi khuan) trong nghién
ciru nay, cling ghi nhan twong quan thuan voi ca hai khi H>S va CH4. Nhom 1B chu
yéu gom céc gidéng an vi khuan nhu Parodontophora, Metadesmolaimus, Daptonema,
Theristus, Pseudolella, Sphaerotheristus, Sabatieria, va Metalinhomoeus. Theo Adao
va cong su (2009) va nghién ctru Danovaro va Gambi (2002), nhom 1B co6 tuong
quan thudn voi luong vi khuan Escherichia coli (1a thire an cta chiing), nhdm nay sé
ting cao khi lwong vi khudn ting cao [119, 120]. O song Ba Lai, ndng d6 CH4 ghi
nhén tuong quan thuan véi E.coli, cho nén khi CHy tang lam tang E.coli 1am thure an
cho nhém 1B. Nghién ciru niy, khong danh gia chi tiéu vi khuan trong trim tich, tuy
nhién tram tich song Ba Lai d4 ghi nhan giau vat chat hiru co tich liiy [173], day la
diéu kién thich hop 1am ting mat d vi khuan, tir 46 ting nhom tuyén tring 1B.

Mula kho, chi s6 MI va H’> déu tuong quan nghich voi ty 16 % sét. Ngoai ra, chi
s6 MI khong twong quan véi bat ky thong sé méi trudng nao khac (Bang 3.16). Ty 16
%c-p 1&2 twong quan nghich véi dd min, nguogc lai %c-p 3 twong quan thuan. Néu
& mua mua Y%c-p 3 va Y%c-p 4 &5 twong quan cung chiéu thi mua kho nhom c-p 3 va
c-p 4&5 c6 sy khac biét trong twong quan voi moi truong, cu thé 13 do min va Yoc-p

3 twong quan thuan, con d6i véi %c-p 4&5 1a twong quan nghich (Bang 3.16). Do do,
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chi s6 MI va Y%c-p trong mua kho da giam di tinh thong nhat va nhay cam khi so véi
mua mua.
Bang 3.15. Twong quan (r va p) giira dic diém chi thi sinh hoc ciia quin xa tuyén

trung va mgt so dac diém moi trwromg vao mua mua

]??c Pic diém moi trudng tram tich
diém
chithi | H¢
sinh | soO Po
hoc H>S CH,4 pH miin ORP | % cat | % bun | % sét
QXTT )
r | 0,088 | -0,233 | 0,442 | -0,245 | 0,355 | -0,142 | 0,166 | 0,085
MI
p | 0,547 | 0,110 | 0,002 | 0,093 | 0,015 | 0,331 | 0,255 | 0,562
%c-p | T -0,048 | 0,202 | -0,464 | 0,192 | -0,448 | 0,037 | -0,177 | 0,038

1&2 p | 0,740 | 0,167 | 0,002 | 0,189 | 0,002 | 0,802 | 0,225 | 0,797

r | -0,077 | -0,055 | 0,336 | -0,022 | 0,505 | 0,205 | 0,309 | -0,429

%c-p 3
p | 0599 | 0,706 | 0,021 | 0,878 | 0,001 | 0,160 | 0,034 | 0,003

Voep | T | 0018 | 0311 | 0394 | 0262 | 0,340 | -0,098 | 0,047 | 0,172

4&5 p | 0904 | 0,033 | 0,007 | 0,072 | 0,020 | 0,504 | 0,748 | 0,239

r | 0,297 | 0,056 | -0,405 | -0,189 | -0,567 | 0,202 | -0,392 | 0,108

o p | 0,042 | 0,701 | 0,006 | 0,196 | <0,001 | 0,166 | 0,007 | 0,459
) r | -0,342 | -0,175 | -0,032 | -0,018 | 0,502 | -0,095 | 0,185 | -0,063
oA p | 0,019 | 0229 | 0,828 | 0,903 | 0,001 | 0,517 | 0,206 | 0,665
) r | 0334 | 0,152 | -0,357 | -0,118 | -0,630 | 0,224 | -0,383 | 0,075
1B p | 0,022 | 0,297 | 0,014 | 0419 | <0,001 | 0,125 | 0,009 | 0,609
) r | -0,078 | 0,043 | 0447 | 0,347 | 0,291 | -0,149 | 0,540 | -0,320
24 p | 0594 | 0,769 | 0,002 | 0,017 | 0,046 | 0,306 | <0,001 | 0,028

r | 0,049 | -0,028 | 0,293 | -0,177 | 0,125 | -0,136 | 0,141 | 0,215
%2B

p | 0,736 | 0,850 | 0,045 | 0,224 | 0,392 | 0,350 | 0,333 | 0,141

H' r | -0,314 | 0,140 | 0,505 | 0,479 | 0,370 | -0,034 | 0,275 | -0,174
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Dac
diém
chi thi
sinh
hoc
QXTT

Pic diém moi trweong tram tich

s0 P . X ,
H>S CH, pH 0y ORP | % cat | % bun | % sét
min
p | 0,030 | 0,342 | <0,001 | 0,001 | 0,010 | 0,819 | 0,059 | 0,237

(Cht thich: Gia tri p < 0,05 dugc in dam)

Khi d§ mén tang vao mua kho s€ lam tang cac nhém dinh dudng 1A, va 2A

(1A (r =0,304; p = 0,036), 2A (r = 0,453; p = 0,001)). Khi cdc nhém dinh dudng

tuyén trung da dang s& 1am giam chi s6 ITD va chit luong danh gia moi trudng s&

dugc nang 1én. Thyc vay, chi 6 ITD ¢6 tuong quan nghich véi d§ man (r = -0,425;
p = 0,003) (Bang 3.16). Do d6 trong mua kho, chi s ITD c6 d6 nhay cam va chinh
xac hon khi so véi cac chi s H?, M1, va %c-p.

Bang 3.16. Twong quan (r va p) giira diic diém chi thi sinh hoc ciia quin x4 tuyén

trung va mot so dac diém moi trudng vao mua kho

D? ¢ Pic diém mdi trwong tram tich

diem

chi thi | H¢

sinh | s0 Po

hoc H.S | CHyq pH 5 ORP | % cat | % bun | % sét

! man

QXTT

i LT 0,100 | -0,242 | 0,010 | 0,141 | 0,102 | 0,069 | -0,034 |-0,360
p | 0,501 | 0,097 | 0,945 | 0,339 | 0,493 | 0,640 | 0,817 | 0,012

Yoc-p 0,113 | 0,233 | -0,181 | -0,353 | -0,038 | -0,035 | 0,016 | 0,233

1&2 1 p | 0444 | 0,111 | 0219 | 0,014 | 0,800 | 0,814 | 0,917 | 0,111

W 0,186 | -0,045 | 0,538 | 0,748 | -0,046 | -0,108 | 0,081 | 0,170

C_

P p | 0206 | 0,759 |<0,001 | <0,001 | 0,756 | 0,464 | 0,584 | 0,248

%c-p | T | 0,038 | -0,301 | -0,329 | -0,305 | 0,108 | 0,174 | -0,114 |-0,542

4&5 | p | 0,800 | 0,038 | 0,022 | 0,035 | 0,464 | 0,238 | 0,440 |<0,001

o LT 0,165 | 0,383 | -0,245 | -0,425 | 0,128 | -0,084 | 0,102 | 0,218
p | 0,261 | 0,007 | 0,093 | 0,003 | 0,384 | 0,573 | 0,492 | 0,137

ela |t 0,204 | -0,133 | 0,097 | 0,304 | -0,268 | 0,038 | -0,045 |-0,184

’ p | 0,164 | 0,366 | 0,513 | 0,036 | 0,066 | 0,800 | 0,763 | 0,210

%IB | r | -0,182 | 0,259 | -0,257 | -0,450 | 0,177 | 0,003 | 0,033 | 0,119
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Df‘ ¢ Pic diém méi truong tram tich
diem
chithi | H¢
sinh | s0 Pé . . .
hoc H>S CH4 pH mén ORP | % cat | % bun | % sét
QXTT )
p | 0,215 | 0,076 | 0,078 | 0,001 | 0,230 | 0,982 | 0,824 | 0,421
IA r | 0,100 | -0,119 | 0,340 | 0,453 | -0,097 | -0,030 | -0,026 | 0,093
’ p | 0,500 | 0,421 | 0,018 | 0,001 | 0,512 | 0,842 | 0,863 | 0,532
B r | -0,096 | -0,298 | -0,091 | -0,186 | 0,267 | -0,041 | 0,052 |-0,147
’ p | 0,517 | 0,039 | 0,540 | 0,205 | 0,066 | 0,782 | 0,723 | 0,319
- r | 0,315 | -0,284 | 0,023 | 0,059 |-0,010 | 0,123 | -0,013 | -0,426
p | 0,029 | 0,048 | 0,875 | 0,689 | 0,948 | 0,407 | 0,932 | 0,003

(Cha thich: Gia tri p < 0,05 dugc in dam)

3.4.3. Pdnh gid tong thé hi¢n trang chit lwong méi trwong sinh thdi nén ddy

song Ba Lai theo qudn xd tuyén tring

Mua mua, chit luong méi trudng nén day khu vuc ngoai dap Ba Lai c6 dic
trung 1 gia tri H> cao nhat, ITD nho nhit nén dugc danh gia tot. Xét ty 16 cac nhom
c-p, mic du ca khu vuc ngoai dap c6 nhom c-p 1&2 chiém ty 18 cao nhung cé ty 16
nhom c-p 4&5 ciing kha cao nén van dugc xép loai tét theo ty 1& c-p. Con theo chi sd
MI thi chét luong méi truong sinh thai nén day khu vuc ngoai dap dugc danh gia xép
loai & muc trung binh (Bang 3.17).

Khu vuyc trong dap Ba Lai va thuong ngudn van c6 nhom c-p 1&2 chiém ty 16
cao nhung c6 ty 18 nhom c-p 4&35 ciing kha cao nén van duoc xép loai tot theo ty 16
c-p. Nhin chung, khu vuc trong dap Ba Lai c6 dic diém 1a H’ va MI thap nhat nhung
ghi nhan chi s6 ITD cao nhét, cho nén khu vuc nay dugc danh gia stc khoe chat luong
moi truong sinh thai nén day kém nhét trong 3 khu vuc va dugc xép loai & mirc trung
binh. Khu vyc thuong ngudén c6 H’> va MI cao hon va ITD thap hon khu vuc trong
dap Ba Lai, tuy nhién theo thang xép loai thi khu vuc nay van c6 chit luong méi
truong sinh thai nén diy ¢ muc trung binh (nhung ghi nhéan t6t hon khu vyc trong
dap Ba Lai) (Bang 3.17). Tém lai, & mua mua hi¢n trang chét lugng moi trudng sinh
thai nén day song Ba Lai khu vuc ngoai dap dugc danh gia tdt, trong khi khu vuc

trong dap Ba Lai va thuong nguon xép loai & mirc trung binh.
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Biang 3.17. Hi¢n trang chat lwgng méi trudng sinh thai nén day song Ba Lai vao

Chisésinh | CMS0da | cpi 6 dinh x .
% c- truéng tuyén dang dudng tuyén Chat lugng moi
° P ong tuy Shannon - ong ty truong
trung (MI) . . trung (ITD)
Khu Weiner (H')
vue Diém
Gid tri Phan | Gia | Phan | Gid | Phan | Gia | Phén s0 Phan
: loai tri loai tri loai tri loai trung loai
binh
cp 1&2:
.. | 71,03
ng;;' c-p3:9,15 2,46 Tb"ﬁg 3,91
: c-p 4&S:
19,81
cp 1&2:
74,11
Trong > Trung Trung Trung Trung
aip |0 e 28 binh | 270 | binh | ®! | binh | | binh
18,06
cp 1&2:
Thugng 2?1343% 8,25 244 | THUNg | 5,5 \Trung) 4, | Trung 5| Trung
nguon cp  4&S5: binh binh binh binh
18,27

Sang mua kho, chi s6 da dang quan xa tuyén tring ting 1én rd rét khi so v6i mua
mua, diéu nay cho thiy khu vuc ngoai ddp va thuong ngudn duoc xép loai danh gia
chat lugng mai truong sinh thai nén dy & muc tot; mic du ¢ khu vuc trong dap Ba
Lai tiép tuc ghi nhan danh gia chat luong moi trudng nén day xép loai & murc trung
binh nhung gia tri H’> & khu vuc trong dép ghi nhan cao hon dang ké khi so voi mua

mua.

Tuy nhién, khi danh gia theo cac chi sé khéc thi chat lwong méi trudng nén day
c6 phan giam di, mic du da dang sinh hoc ting 1én. Cu thé, véi ty 18 c-p: nhom c-p
1&2 van vu thé nhung nhom c-p 4&5 da giam va ting nhom c-p 3. Chinh diéu nay,
cling 1am giam gia tri MI va 1am giam stc khoe sinh thai nén dy séng Ba Lai. Chi
s6 ITD cua ca 3 khu vuic ngoai dap — trong dap - thuong ngudn ciing ting vao mua
kho, va dugc xép loai & mirc trung binh (Bang 3.18). Nhin chung, sttc khoe méi
treong sinh thai nén ddy mua kho da bi suy giam, ¢ ca 3 khu vuc déu c6 chat luong

moi trudng sinh thai nén day song Ba Lai xép loai & murc trung binh.
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Bang 3.18. Hi¢n trang chat lwgng méi trudng sinh thai nén day song Ba Lai vao
mua khd, danh gia theo cac chi s6 H’, %c-p, ML, va ITD

Chi s6 sinh Chisoda | ;o4 dinh :
o - £ dang ~ £ Chat luwgng
Yo C-p trwong tuyeén dudng tuyén At o s
\ Shannon — R moi trudong
Kh trung (MI) Weiner (H') trung (ITD)
u
vuce Diém
Gid tri Phan Gid tri Phan | Gia | Phéan sO Phan
: loai : loai tri loai trung loai
binh
Ngoai | <P 1&2:75,73 Trung Trung
da c-p 3: 18,05 0,49 binh 3 binh
1P c-p 4&5: 6,22
c-p 1&2: 66,21
T;g“g c-p 3: 21,76 0,60 Tbri‘rlﬁlg 3 Tblﬁg
| e p4&5: 12,02
Thugng | P 1&2: 80,00 Trung Trung
nguon | ¢P 310,73 0451 bimh | 3 | bimh
g c-p 4&5: 9,26

Téng két, nghién ctru ludn 4n nay da sir dung thanh cong cac chi sé H’, MI, Y%c-

p, ITD dé danh gia sttc khoe méi truong sinh thai chit lugng nén day song Ba Lai.
Céc chi s trén di cho thiy tinh thdng nhét, chinh xac va phu hop trong danh gia chat
luong moi trudng nén day, nhat 1 vao mua mua. Sang mua kho, chi s6 ITD ¢6 phan

nhay cam va chinh xac hon khi so v6i1 cac chi s6 con lai.

Nghién ctru nay, nhdn manh rang nén két hop nhiéu chi sb sinh hoc khac nhau
ciia QXTT trong danh gia chit luong nén day dé dwa ra nhan dinh toan dién va chinh
xac nhat. Ngoai ra, hién trang chat luvong moi trudng sinh thai nén day song Ba Lai
ghi nhan mirc kha t6t vao mua mua va trung binh vao mua khé. Do d6, can c6 bién
phép quan 1y va theo ddi dién bién chat luong méi trudng nén day song Ba Lai trong
thot gian toi.

3.5. Giai phap wng dung quin xi tuyén trang dé quan Iy mdi trueong ¢ cac thiy
vue til dong, ho chira do anh hwéng ciia dip chin

Két qua ctia luan an cho thay viéc tmg dung QXTT vao danh gia chat lugng moi

truong nén day tai cac thiy vue hd chtra va dép chin 13 mot hudng tiép can sinh hoc

c¢6 nhiéu tiém ning, cho phép theo ddi hidu qua cac bién dong mdi trudng theo thoi
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gian. Muyc tiéu chinh ciia phuong 4n quan 1y nay 1a duy tri va cai thién chat lugng
sinh thai nén day, dam bao cic chiic ning sinh thai cia hé théng thity vuc, dong thoi
thiét 1ap mot chuong trinh giam sat dinh ky dya trén cac chi sé sinh hoc ciia QXTT
nhu H’, M1, c-p va ITD. Céc chi s nay di duoc chirng minh 14 c¢6 tiém ning khi ap
dung tai song Ba Lai, dac biét 1a kha nang phan anh nhanh nhay nhiing thay doi vé
diéu kién nén day trong mia mua va mua khd.

Chuong trinh gidm sat nén dugc trién khai dinh ky it nhat hai lan mdi nam,
tuong Umg voi hai mua dic trung 1a mia mua va mua kho, nham nhan dién nhing
bién dong theo thoi gian va diéu kién thuy van. Cac diém lay miu can duoc b tri dai
dién cho cac vung sinh thai dugc chi ra trong luan an (ngoai dap, trong dap, thuong
ngudn). Bén canh cac chi sb sinh hoc, can két hop song song véi viée quan tric cac
thong ) 1y-héa nhu pH, DO, BOD, COD, d6 man, dinh dudng, cac khi nha kinh, va
thanh phan hat trAm tich, nhim hd trg phan tich va dién giai co ché bién dong cua
QXTT trong khong gian va thoi gian.

Viéc danh gia chit luong nén day co thé thuc hién dya trén hé théng ngudng
canh bao theo nguyén tic “dén giao thong” (Hinh 2.8, Bang 3.17, 3.18). Theo do,
ving xanh duong, xanh 14 thé hién chat luong méi truong tt, cac chi sé nim trong
ngudng 6n dinh hodc tham chiéu; ving vang thé hién tinh trang canh bao khi mét
hozic nhiéu chi s6 c¢6 xu huéng suy giam, cin ting tan suit giam sat va kiém soat
ngudn thai; ving cam, ving d6 phan anh mai trudng suy thoai rd rét, khi cac chi sd
nhu c-p, MI, ITD & ngudng canh bao chit luong moi trudng thip, khi d6 can trién
khai diéu tra nguyén nhan va ap dung bién phap khic phuc. Cac ngudng dinh lwong
cu thé can duogc xéac 1ap riéng cho ting ho hodc dap dua trén dir li¢u nén dia phuong
va chuan qudc gia lién quan.

Khi phat hién ddu hiéu suy giam chit luong nén day, cac bién phap quan 1y vu
tién bao gom: (1) kiém soat va giam tai ngudn thai hiru co, dinh dudng tir néng
nghiép, nudi trong thity san va khu dan cu trude khi xa vao hd; (2) quan 1y trim tich
va On dinh bd dé han ché x6i mon, déng tho1 xem xét nao vét chon loc trong truong
hop tram tich bi 6 nhiém ning; (3) diéu chinh ché d6 van hanh thuy van nham duy tri
luu thong nude va giam hién tuong tu dong; va (4) ap dung cac giai phap dua vao tu
nhién nhu ving dém thyc vat hodc dam 1ay nhan tao nham loc va hap thu dinh dudng

trude khi vao ho chira.
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KET LUAN VA KIEN NGHI

Két luin

Két qua nghién ctru cho thiy trim tich song Ba Lai c6 phat thai hai loai khi khtr
dic trung 1a HoS va CHy4 — 13 san phdm cta qua trinh phan hity ky khi chét hiru co.
Tuy nhién, cuong do phat thai cua hai khi nay c6 sy khac biét ro rét theo mua va theo
khong gian khao sat. Cu thé, ham luong H,S khong ghi nhan sy khac biét dang ké
gilra mua mua va mua kho, trong khi phat thai CHs mua kho c6 xu hudéng cao hon
mua mua. Vé mit phan b khong gian, H»S thudng phat thai cao hon tai cac vi tri
ngoai dap Ba Lai, trong khi CHalai ghi nhan gia tri cao hon tai mot s6 diém khao sat
phia trong dap. Su khéc biét nay dugc cho 1a chiu anh hudng cta cac dac diém méi
truong trAm tich, dac biét 1a d6 min va thanh phﬁn trAm tich, nhitng yéu td ¢6 vai tro
quan trong trong viéc diéu tiét cic qua trinh sinh dia hoa va co ché hinh thanh, tich
tu khi trong trdm tich.

V& mit khong gian, H2S ¢6 xu hudng phat thai cao hon tai cac vi tri ndim ngoai
dap Ba Lai, trong khi CHa lai ghi nhdn gi tri cao hon tai mot s6 diém khao sat phia
trong dap. Su khac biét nay dugc cho la lién quan chat ché dén cac dic diém méi
truong trAm tich, dic biét 1a do man va thanh phén trAm tich, nhiing yéu to dong vai
trd quan trong trong viéc diéu tiét cac qua trinh sinh dia héa va co ché hinh thanh,
tich tu khi trong tram tich.

Quan x4 tuyén trung song Ba Lai c6 su da dang cao gdm 190 gidng, 67 ho, 11
b, va 2 16p (Chromadorea va Enoplea). Mat do va da dang sinh hoc tuyén trang déu
ghi nhan c6 su khac bi¢t theo mua va theo vi tri khao sat. Tuy nhién thé hién rd nhat
theo mua véi mua kho c6 mat d6 va da dang cao hon mua mua. CAu trtc phan bd cla
quan xa tuyén tring séng Ba Lai, thé hién rd nét sy chia cat va anh huong cua dap
chén, quan xi nay bi chia cit thanh quan x4 trong va ngoai dap. Quan x4 trong dap
bao gém 2 nhom nho 1 khu vuc gan dap Ba Lai va thuong ngudn. Pic diém vé da
dang sinh hoc & céc quén x4 bi chia cit ¢6 su khac nhau nhung chi thé hién rd vao
mua mua, mua kho khong 1o rang. Nguoc lai, su khac biét 1o trong cAu trac & quén
X3 bi chia cat trong 2 mua khao sat. Do d0, ciu tric thanh phan loai c6 su bién dong
dbi voi sy thay d6i ctia moi truong, khi so v6i cac chi sb da dang.

Mot s6 dic diém khac ciia quan x3 tuyén tring song Ba Lai ciing dugc phan tich
va danh gia nhu chi sé c-p, chi sb sinh truéng ML, cac kiéu dinh dudng va chi sé dinh
dudng ITD. Nhin chung cc dic diém ndy, déu c6 su bién dong theo khong gian va
thoi gian. Tuy nhién thé hién rd nhat theo mua, mia mua gia tri trung binh MI va ITD

cao hon so v&1 mua kho. Ngoai ra, nghién ctru da stir dung cac chi s6 H’, M1, c-p, ITD
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dé danh gia strc khoe sinh thai moi truong chat lugng nén day song Ba Lai. Theo do,
chat lugng moéi truong sinh thai nén day ciia song Ba Lai ghi nhan muc khé t6t vao
mua mua va trung binh vao mua kho. Tuy nhién, can két hop nhiéu chi s6 sinh hoc
khac nhau ciia QXTT trong danh gia chat lugng nén ddy dé dua ra nhan dinh toan
dién va chinh x4c nhét.

Khi H>S, CHa, pH, d6 min, thanh phan tram tich déu ghi nhan c6 anh hudng
dén dic diém cta quan xa tuyén tring séng Ba Lai. Khi H2S va CHy chu yéu anh
huong dén QXTT bén trong dap Ba Lai, 2 khi ndy nhin chung c6 anh hudng dén sy
suy giam da dang sinh hoc vé tuyén tring. Do vay, tuyén tring dugc xem 14 cong cu
c6 tiém ning, str dung 1am chi thi cho phat thai khi H»S va CHq sinh ra tir diéu kién
tu dong ¢ cac dap chin, hd chua.

Kién nghi

Viéc sit dung céac chi sb da dang sinh hoc truyén thdng chua thé danh gia duoc
bién dong trong cdu trac thanh phan loai dudi tac dong cua cac yéu té méi truong.
Do d6, nghién ciru trong twong lai can sir dung thém céc chi sé da dang lién quan dén
cac bac phan loai (taxonomic resolution) nhu taxonomic distinctness (A+) va
variation in taxonomic distinctness (A+). Dong thoi, so sanh sy nhay cam v6i méi
truong cac chi sé nay véi cac chi sé da dang truyén théng (Shannon-Wiener H’,
Margalef d, Pielou's evenness J’, ...).

Pé tmg dung thyc tién QXTT vao danh gia chat lwgng méi trudong tram tich.
Nghién ctru trong twong lai can tiép tuc danh gia twong quan ciia QXTT véi nhiéu
yéu t6 moi trudng nhu: Dinh dudng (nhu: nito téng (TN), phdt pho tong (TP), chat
hitu co tong (OM), Chlorophyll (Chl), TOC, NH4*, NOs~, NO2", PO4*), kim loai ning,
... d& ¢o cai nhin bao quat vé thay ddi trong ciu truc va dic diém QXTT dudi anh
hudng cua diéu kién moi truong, nhat 1a cac yéu td gy 6 nhidm.

Nguyén nhan dan dén sy khac biét trong cu triic va thanh phan loai giita céc
quan xa bi chia cat hién van chua dugc 1y giai r& rang. Mot gia thuyét cho rang sy
khac biét vé ngudn thirc an va cdu tric mang luéi dinh dudng c6 thé dong vai tro
quan trong trong qué trinh nay. Do d6, nghién ciru dong vi on dinh (stable isotopes)
dé theo ddi sy bién d6i trong mang ludi thirc in cua tuyén tring c6 thé cung cap bang

chtng gitp giai thich sy khac biét vé thanh phan loai giita cic quan xa.
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Phu luc 1. Két qua do ndong d6 trung binh (+ d6 1éch chuan) khi hydro sulfua va khi

metan tai 16 vi tri song Ba Lai, tinh Bén Tre tong hop theo mila mua va mua kho

PL 1

PHU LUC

Gid tri trung binh + d{ 1éch Gia trj trung binh + d§ léch
Vi :ri chuan cia khi HzS (mM) chuan cia khi CHs (uM)
e Mua mua Mua khé Mua mua Mua khé
Gl 1,04 £0,16 0,70+ 0,16 0,07 £0,03 0,01 £0,001
G2 0,19+0,19 0,42+0,11 0,02 £ 0,001 0,41 +0,03
G3 0,86 + 0,24 0,71 £0,22 0,12 £0,05 0,71 £0,01
G4 0,54 £ 0,07 0,28 £ 0,09 0,86 +£0,26 0,22 £ 0,05
G5 0,40 £0,12 0,32 +0,09 0,14 +£0,05 0,38 £0,01
G6 0,39 £0,02 0,45+0,24 0,05 + 0,04 0,22 +£ 0,05
G7 0,59 +£0,11 0,08 = 0,001 1,57 £0,55 0,49 £ 0,08
G8 0,38 £0,12 0,23 +£0,08 0,26 £0,17 0,12+ 0,001
G9 0,31 £0,07 0,61 +0,39 0,12 +£0,03 0,10 +£ 0,05
G10 0,10 £ 0,008 0,29 +0,12 0,92 £0,54 0,34+ 0,16
Gl1 0,42+0,15 0,54 +0,08 0,38 0,01 2,21 +£ 0,001
G12 0,36 £ 0,07 0,51 +0,45 0,04 +£0,03 0,30 £ 0,04
G13 0,36 0,02 0,48 +£0,02 1,31 £0,24 0,92 £0,05
Gl4 0,77 £0,18 0,34 £0,16 0,08 + 0,02 0,08 0,02
G15 0,51 +0,04 0,44 + 0,03 0,51+0,11 0,50 £0,01
Gl6 0,55+0,15 0,35+0,06 1,65+ 0,001 2,62 +0,07




PL 2

Phu luc 2. Két qua phan tich phuong sai ANOVA 2 yéu t6 (Mua: kho, mua; Vi tri:
16 vi tri khdo sat) va phan tich hau kiém Tukey HSD nong do khi HaS va CHa tai

cac vi tri khao sat trén song Ba Lai

Pic diém Yéu to p-values Hau kiém Tukey HSD
Mua 0,14
) G1£G10, G2, G4, GS, G7, GS;
HoS Vi tri <0,001

G3#£G10, G2, G7, G8

Mua x Vitri | 0,01

Mua 0,02 Kho6 # Mua
G1#£G3, G4, G7, G10, G11, G13, G15, Gl6;
G10£G2, G5, G6, G8->Gl4, Gle;
Gl11#£G2>G6, G8, G9, G12, Gl14->Gle6;
G12#G13, G15, Gle, G4, G7;
G13#£G14->Gl6, G2>G6, G8, GY;
G14+G15, Gl6, G3, G4, G7;
G15#G16, G2, G6>GY;

CHs | Vitri <0,001 | G16#G2>G9;

G2+G4, G7;
G3#G7, G9;
G4+G6>GY;
G5#G7,
G6+G7,
G7#G8, G9;

Mua x Vitri | <0,001




Phu luc 3. Két qua do trung binh (£ do 1éch chuan) cac thong s6 moi truong tai 16 vi tri song Ba Lai, tinh Bén Tre téng hop theo
mua Mua va mua Kho

Mua mua Mua kho
Vi tri Thanh phan trAm tich/ Thanh phan trim tich/
mau D6 man kich thudc hat (%) Boman | ORP kich thudc hat (%)
H ORP (mV - H -
P (2/L) (V) P @L) | (mv)

% Cat | % Bun | % Sét % Cat | % Bun | % Sét

- 6,93+ | 1948+ | -23290+ | 395+ | 90,93 |5,12+| 695+ | 18,07+ |-20340+| 8,50+ | 84,21 | 593+
0,09 0,87 53,17 558 | £547 | 0,11 0,12 0,48 0,001 022 | £2,02 | 0,13

a2 729+ | 8,33+ 273,40+ | 3,36+ | 86,05 | 10,58 | 720+ | 1943+ [-117,10+| 9,76+ | 84,59 | 5,66+
0,01 0,15 110,59 0,92 | £498 |+£4,07| 0,04 0,48 105,92 | 239 | £2,07 | 0,32

a3 7,06+ | 7,53+ 23910+ | 9,13+ | 86,35 | 452+ | 698+ | 1537+ |-217,15+| 11,70+ | 83,42 | 488 +
0,08 0,17 144,53 1,96 | £1,51 | 0,46 0,07 0,01 88,88 0,53 | £0,19 | 0,72

aa 6,90+ | 0,99+ 33995+ | 7,01+ | 8500 | 799+ | 694+ | 3,03+ [-216,05+| 7,57+ | 84,93 | 7,50 +
0,07 0,05 113,07 3,64 | £4,01 | 0,37 0,09 0,04 49,57 2,36 | £045 | 1,91

G5 6,89+ | 1,10+ 24325+ | 048+ | 96,57 |2,95+| 6,78+ | 2,86+ | 230+ | 543+ | 9024 | 433+
0,03 0,09 42,50 0,68 | £0,57 | 0,11 0,03 0,10 14,14 1,07 | £0,49 | 0,58

G6 6,95+ | 1,55+ 24710+ | 8,96+ | 87,71 |333+| 681+ | 2,52+ |-16540+| 922+ | 8503 | 575+
0,03 0,32 29,13 344 | £2,52 | 0,92 0,05 0,24 116,53 2,55 | £2,79 | 0,24

a7 6,99+ | 1,00+ 231,40+ | 1,39+ | 94,15 |446+| 7,01+ | 441+ |-21485+| 0,97+ | 91,02 | 8,01+
0,06 0,05 17,54 1,66 | £1,23 | 0,43 0,04 0,20 56,36 1,28 | £0,93 | 0,35

¢1d



Mua mua Mua kho
Vi tri Thanh phan tram tich/ Thanh phan tram tich/
mau b6 man kich thudc hat (%) bBoman |  ORP kich thudc hat (%)
H ORP (mV ' H -
P (&/L) (mY) P @L) | (mV)
% Cat | % Bun | % Sét % Cat | % Bun | % Sét
G8 7,27 + 0,62 + -207,00+ | 11,60 | 84,15 | 425+ | 697+ | 3,81+ |-24330+|11,93+| 80,96 | 7,11+
0,05 0,05 60,81 +6,20 | £5,46 | 0,74 0,05 0,68 8,91 1,48 | £1,72 | 0,23
GO 7,04 £ 0,76 £ -22720+ | 4,00+ | 90,92 | 508+ | 6,75+ | 3,16+ |-231,40+| 3,61+ | 91,04 | 535+
0,04 0,07 85,56 2,60 | £1,16 | 1,45 0,02 0,29 16,12 510 | £8,32 | 3,22
G10 7,04 + 0,83 + -260,60+ | 0,61+ | 89,21 | 10,18 | 6,83+ | 2,28+ |-185,55+| 9,23+ | 8528 | 549+
0,001 0,03 146,94 0,61 | £0,64 |+1,24| 0,05 0,05 43,20 339 | £4,13 | 0,74
Gl1 7,01 + 0,61 + -280,35+ | 3,13+ | 93,04 |3,83+| 6,84+ | 2,08+ |-256,50+| 9,37+ | 84,51 | 6,12+
0,02 0,15 45,47 3,53 | £4,01 | 0,48 0,05 0,21 42,43 1,35 | £2,02 | 0,67
G12 6,84 + 0,38 + -170,50+ | 8,64+ | 88,34 |3,02+| 6,77+ 1,61+ |-130,90+ | 12,55+ | 82,30 | 5,14+
0,05 0,04 26,16 3,33 | £4,18 | 0,86 0,01 0,12 128,55 2,12 | £2,57 | 0,45
GlI3 6,78 + 0,26 + 221,75+ | 6,95+ | 90,11 [2,94+| 6,69+ | 2,04+ |-266,85+|11,51+| 83,52 | 497+
0,03 0,001 18,17 540 | £5,05 | 0,35 0,02 0,05 80,82 0,08 | 1,29 | 1,38
Gl4 6,96 + 0,60 + -259,70+ | 15,70 | 79,27 | 5,03+ | 6,76+ | 2,17+ |-20535+| 835+ | 87,06 | 4,59+
0,03 0,19 3,25 +9,09 | £5,26 | 3,83 0,05 0,21 20,72 2,78 | £3,22 | 0,44
GI5 6,87 £ 0,46 £ -22420+ | 15,54 | 81,52 294+ | 6,78+ | 2,05+ |-23930+| 11,77+ | 82,39 | 5,83+
0,02 0,04 3,68 +6,69 | £6,27 | 0,42 0,08 0,11 38,61 225 | £297 | 0,72

¥ 1d



Mua mua Mua kho
Vi tri Thanh phan tram tich/ Thanh phan tram tich/
mau b6 man kich thudc hat (%) bBoman |  ORP kich thudc hat (%)
H ORP (mV : H :
PR ) (m¥) P @D | mv)
% Cat | % Bun | % Sét % Cat | % Bun | % Sét

G16 6,99 + 0,54 + 24960+ | 485+ | 88,00 | 7,15+ | 6,86+ | 2,57+ |-203,20+| 1691+ | 78,49 | 4,60+

0,02 0,04 25,88 2,84 | £4,04 | 1,20 0,04 0,01 6,93 242 | £3,17 | 0,75

¢1d



PL 6

Phu luc 4. Két qua phan tich phuong sai ANOVA 2 yéu t6 (Mua: kho, mua; Vi tri:
16 vi1 tri khao sat) va phan tich hau kiém Tukey HSD céac thong s6 moi truong tai
cac vi tri khao sat trén song Ba Lai

Pic diém Yéu tb p-values Hau kiém Tukey HSD
Mua < 0,001 Kho # Mua
G1#G13, G2, G8; G10+G13, G2, G8;
G11#G2, G8; G12#G7, G8; G13+G16,
o G2>G4, G6>GY9; G14+G2, G3, G7,
pH Vit <0001 | 58, G154G2, G3, G7, GS: G162G2, GS:
G2#G3>G7, G9; G3#G5; G4#G8;
G5+#G7, G8; G6+G8; G8#G9
Mua x Vi tri | 0,001
Mua < 0,001 Kho # Mua
Gl # tat ca vi tri; G2 # tAt ca vi tri, trx
G3; G2 # tat ca vi tri, trou G2; G4+G7;
G5+G7; G7#G8, G9; G10£G2, G3, G4,
Do min Vi tri < 0,001 G5, G6, G7, Gl2, Gl13, Gl5;
G11#G2>G9, G12; G12£G2>G9, G16;
G13# G2>G9, Gl6; Gl4+ G2>GY;
G15#G2>G9; G16# G2>G3
Mua x Vi tri | < 0,001
Mua 0,045 Kho # Mua
ORP Vi tri 0,797
Mua x Vi tri | 0,855
Muia 0,002 Kho # Mua
%Cat Vi tri < 0,001 G7#G3, G6>G8, G12>G15
Mua x Vitri | 0,10
Muia 0,001 Kho # Mua
‘ o G14+#G5, G7; G15#G5, G7; G16#G5
0 > 9 > > 5
YoBun Vi tri 0,001 G7: G8£GS, G7
Mua x Vitri | 0,176
Mua 0,01 Kho # Mua
, o G10£G5, G12, Gl13; G12#G2, G4,
0 ’ ’ ’ }) ’
/oSct Vit < 0,001 G13£G2, G4; G54G2, G4
Mua x Vi tri | 0,003




PL7

Phu luc 5. Quan x3 tuyén trung song tu do tai 16 vi tri song Ba Lai, tinh Bén Tre
tong hop theo hai mua: Mua va Kho

Taxon Ml‘loa mua Ml‘ia kho

(ca thé.10 cm?) (c4 thé.10 cm™?)
Chromadorea 37.712 56.262
Araeolaimida 5202 9665
Axonolaimidae 3769 6421
Axonolaimus 14 0
Axonolaimus 0 72
Odontophora 0 16
Parascolaimus 0 3
Parodontophora 3601 5829
Pseudolella 154 429
Pseudollela 0 72
Comesomatidae 1406 2905
Comesomatidae 14 0
Hopperia 249 1902
Metacomesoma 0 31
Paracomesoma 936 564
Pierrickia 0 142
Sabatieria 207 266
Diplopeltidae 27 340
Araeolaimus 0 7
Campylaimus 27 263
Cylindrolaimus 0 34
Southerniella 0 36
Chromadorida 2393 6298




PL 8

Taxon Ml‘l’a mua Ml‘la kho
(ca thé.10 cm?) (ca thé.10 cm?)

Achromadoridae 70 44
Achromadora 70 44
Chromadoridae 1732 4012
Chromadora 0 1
Chromadorina 288 0
Chromadorita 7 959
Dichromadora 1436 2624
Dichronadora 0 164
Prochromadorella 0 215
Punctodora 0 50
Cyatholaimidae 521 2233
Longicyatholaimus 484 238
Panagrolaimus 1 0
Paracanthonchus 0 125
Paracyatholaimus 8 1870
Paralongicyatholaimus 28 0
Selachinematidae 71 9
Halichoanolaimus 71 9
Desmodorida 739 784
Desmodoridae 738 784
Desmodora 425 422
Desmodorella 123 0
Metachromadora 16 0
Molgolaimus 1 0




PL9

Taxon Ml‘l’a mua Ml‘la kho
(ca thé.10 cm?) (ca thé.10 cm?)

Onyx 0 248
Prodesmodora 5 114
Pseudochromadora 155 0
Zalonema 13 0
Microlaimidae 1 0
Microlaimus 1 0
Desmodorida 83 0
Desmodoridae 20 0
Metachromadora 5 0
Pseudochromadora 15 0
Microlaimidae 63 0
Microlaimus 63 0
Desmoscolecida 17 2
Desmoscolecidae 17 2
Calligyrus 5 0
Desmoscolex 11 2
Desmoscolecida 40 0
Cyartonematidae 40 0
Cyartonema 40 0
Monhysterida 26535 37157
Linhomoeidae 7274 2718
Desmolaimus 4 0
Didelta 0 11
Eleutherolaimus 256 211




PL 10

Taxon Ml‘l’a mua Ml‘la kho
(ca thé.10 cm?) (ca thé.10 cm?)
Linhomoeidae 0 3
Metalinhomoeus 945 34
Terschellingia 5970 2459
Terschellingioides 99 0
Monhysteridae 2505 11020
Diplolaimella 141 93
Diplolaimella 0 849
Diplolaimelloides 103 877
Eumonhystera 246 893
Geomonhystera 57 1122
Monhystera 1562 4795
Monhystrella 304 274
Mylonchulus 36 0
Paramonhystera 0 6
Simanema 2 0
Sinanema 2 4
Thalassomonhystera 53 2022
Tridentulus 0 84
Sphaerolaimidae 149 1072
Parasphaerolaimus 54 204
Sphaerolaimus 96 868
Xyalidae 16606 22347
Amphimonhystera 81 0
Amphimonhystrella 371 36




PL 11

Taxon Ml‘l’a mua Ml‘la kho
(ca thé.10 cm?) (ca thé.10 cm?)

Daptonema 3449 14842
Elzalia 0 2
Gnomoxyala 0 282
Linhystera 517 718
Metadesmolaimus 0 8
Promonhystera 0 41
Retrotheristus 5 32
Sphaerotheristus 690 1019
Sphilophorella 0 340
Spilophorella 1638 0
Theristus 9845 5028
Xyalidae 10 0
Plectida 875 1537
Aegialoalaimidae 5 70
Aegialoalaimus 5 0
Aegialoalaimus 0 70
Aphanolaimidae 16 48
Aphanolaimus 1 0
Aphanonchus 1 9
Paraphanolaimus 14 39
Camacolaimidae 50 15
Camacolaimus 0 14
Stephanolaimus 50 1
Chronogastridae 22 266




PL 12

Taxon Ml‘l’a mua Ml‘la kho
(ca thé.10 cm?) (ca thé.10 cm?)

Chronogaster 22 266
Haliplectidae 38 780
Haliplectus 28 780
Halipletus 10 0
Leptolaimidae 712 324
Antomicron 153 14
Leptolaimoides 501 39
Leptolaimus 30 50
Paraplectonema 28 219
Paraplectus 0 1
Metateratocephalidae 4 9
Euteratocephalus 4 9
Plectidae 27 26
Anaplectus 0 22
Ceratoplectus 0 1
Chiloplectus 0 3
Plectus 27 0
Rhabditida 1829 818
Anguinidae 0 5
Nothotylenchus 0 5
Aphelenchidae 8 0
Aphelenchus 8 0
Aphelenchoididae 14 5
Aphelenchoides 8 0




PL 13

Taxon Ml‘l’a mua Ml‘la kho
(ca thé.10 cm?) (ca thé.10 cm?)
Aphenlenchoides 6 5
Cephalobidae 57 128
Acrobeloides 4 62
Cephalobus 49 61
Eucephalobus 5 0
Heterocepalobus 0 5
Criconematidae 35 3
Criconema 0 3
Criconemella 1 0
Cyartonema 34 0
Diplogastridae 3 21
Acrostichus 0 10
Diplogasteroides 0 11
Goffatia 1 0
Mononchoides 2 0
Hemicycliophoridae 17 0
Hemicycliphora 17 0
Panagrolaimidae 1635 0
Panagrellus 4 0
Panagrolaimus 26 0
Paracomesoma 1605 0
Rhabditidae 32 650
Caenorhabditis 0 52
Cephaloboides 0 2




PL 14

Taxon Ml‘l’a mua Ml‘la kho

(ca thé.10 cm?) (ca thé.10 cm?)
Diploscapter 2 0
Mesorhabditis 5 70
Prodontorhabditis 0 202
Protorhabditis 13 0
Rabditoides 13 0
Rhabditella 0 231
Rhabditoides 0 93
Teratocephalidae 2 2
Teratocephalobus 2 0
Teratocephalus 0 2
Tylenchidae 21 4
Filenchus 9 4
Tylenchidae 13 0
Tylenchoidea 4 0
Tylenchomorpha 4 0
Enoplea 5159 5877
Dorylaimida 680 929
Actinolaimidae 23 9
Brasilaimus 0 2
Paractinolaimus 8 7
Parastomachoglossa 15 0
Belondiridae 20 1
Dorylaimellus 0 1
Oxidirus 3 0




PL 15

Taxon Ml‘l’a mua Ml‘la kho
(ca thé.10 cm?) (ca thé.10 cm?)
Oxydirus 17 0
Dorylaimidae 631 884
Afrodorylaimus 12 0
Arctidorylaimus 4 0
Crocodorylaimus 0 77
Dorylaimidae 271 474
Dorylaimus 45 50
Drepanodorelaimus 5 0
Drepanodorylaimus 5 2
Idiodorylaimus 0 4
Ischiodorylaimus 0 132
Lanzavecchia 23 0
Mesodorylaimus 264 117
Thonus 2 29
Nordiidae 2 0
Enchodelus 2 0
Nygolaimidae 1 5
Laevides 1 3
Nygolaimus 0 3
Qudsianematidae 1 0
Tylencholaimus 1 0
Thorniidae 2 15
Thornia 2 15
Tylencholaimellidae 0 15




PL 16

Taxon Ml‘l’a mua Ml‘la kho
(ca thé.10 cm?) (ca thé.10 cm?)

Doryllium 0 15
Enoplida 4162 3373
Alaimidae 25 412
Alaimus 13 4
Amphidelus 1 409
Paramphidelus 10 0
Andrassyidae 0 67
Malakhovia 0 67
Anoplostomatidae 78 440
Anoplostoma 78 440
Anticomidae 0 11
Anticoma 0 11
Enchelidiidae 0 43
Belbolla 0 43
Ironidae 849 168
Dolicholaimus 58 0
Ironus 16 30
Trissonchulus 774 138
Oncholaimidae 534 484
Adoncholaimus 379 196
Oncholaimus 8 131
Viscosia 148 158
Oxystominidae 1639 636
Halalaimus 801 567




PL 17

Taxon Ml‘l’a mua Ml‘la kho
(ca thé.10 cm?) (ca thé.10 cm?)

Litinium 670 0
Nemanema 21 0
Oxystomina 102 48
Thalassoalaimus 46 21
Rhabdolaimidae 1020 541
Rhabdolaimus 974 498
Udonchus 47 42
Thoracostomopsidae 0 6
Enoploides 0 6
Tripyloididae 18 0
Tripyloides 18 0
Trischistomatidae 0 566
Trischistoma 0 566
Mononchida 69 507
Anatonchidae 0 18
Anatonchus 0 18
Cryptonchidae 14 8
Cryptonchus 14 8
Mononchidae 15 126
Cobbonchus 0 83
Coomansus 0 3
Judonchulus 0 3
Monochus 9 0
Mononchus 6 31
Prionchulus 0 7




PL 18

Taxon Ml‘l’a mua Ml‘la kho

(ca thé.10 cm?) (ca thé.10 cm?)
Mononchulidae 21 185
Mononchulus 21 185
Mylonchulidae 19 170
Mylonchulus 19 170
Triplonchida 247 1067
Bastianiidae 2 0
Bastiania 2 0
Odontolaimidae 0 12
Odontolaimus 0 12
Onchulidae 0 2
Stenonchulus 0 2
Prismatolaimidae 141 123
Prismatolaimus 141 123
Tobrilidae 105 735
Brevitobrilus 0 35
Epitobrilus 10 27
Eutobrilus 0 1
Neotobrilus 54 210
Paratrilobus 0 148
Semitobrilus 14 47
Tobrilidae 27 2
Tobrilus 0 266
Tripylidae 0 194
Tripyla 0 194
Téng 42871 62139




PL 19

Phu luc 6. Két qua phan tich phuong sai ANOVA 2 yéu tb (Mua: kho6, mua; Vi tri:
16 vi1 tri khao sat) va phan tich hau kiém Tukey HSD céc dac diém ctia QXTT song

BaLai
Dac . .
diém Yéu to p-values Hau kiém Tukey HSD
QXTT
Mua <0,001 | Kho # Mua
G1#£G3, G9, G11, G12, Gl4; G24G4, G6,
G9: G3#G4, G6, G9; G4+G5, GT; G5£G6,
G9: G6+G7, G8; GT£G9; G8£G9; G104£G2,
N G3, G5, G7, G8; G11£G2, G3, G5, G7, GS:
Matdo | Vit <0001 | 515462, G3. G5, G7. G8: G13G2, G3.
G5, G7, Gl4#G2, G3, G5, G7. GS:
G15#G2. G3, G5, G7, G8: G16£G2, G3,
G5, G7, G8
Mua x Vitri | <0,001
Mua <0,001 | Kho# Mua
G14£G6, G16; G2£G5, G6; G10£G5, G6,
. GS8., G12, G16; G11£G6, G16; G12+G16:
S Vit <0001 1 5132616 G14£G16: G15£G16;
G16£G2>G5, G7T>G9
Mia x Vi tri | < 0,001
Mia 0,053
G1#£G5, G16; G2£G5: G4#G5; G5£G9:
G10£G3, G5>GS, G13, G16; G11£G3, G5,
d Vi tri <0,001 | G6,GS,G16; G12+G5, G16; G13£G5, G16:
G144G5, G16: G15£G5, G8, G16; G16£G2,
G4, G7, G9
Mua x Vi tri | < 0,001
Mua <0,001 | Kho#Mua
G1£G5>G9, G16; G2£G6>GS: G34G6:
, o G10£G5>G8, Gl16; G11£G5>GS, Gl6:
H Vit <0001} 5142 G6. G16: G15 # G6, G16: G16 % G2,
G3
Mua x Vi tri | < 0,001




PL 20

(;?glil Yéutd | p-values Hau kiém Tukey HSD
QXTT
Mua 0,063
P Vi tr 0,001 g;#g?;gze %2;(}7; G10£G7; G11£G6,
Mua x Vi tri | <0,001
Mua <0,001 | Khé #Mua
G1#£G5>GS8, Gl3, Gl16; G2£G5->GS;
N Vie <0001 | GO G 16 GlaGsGs, Gl6.
G15#G6, G16; G16+G2, G3
Mua x Vi tri | < 0,001
Mua <0,001 |Khé#Mua
G1#£G5>GS8, Gl3, Gl16; G2£G5->GS;
N2 viwd < 0,001 gﬁ;}g’seég;G13?18TSSZ§§G6§CI}Sz
G16; G16+G2, G3
Mua x Vi tri | <0,001
Mua <0,001 |Khé#Mua
G1£G6, G7, G16; G2£G5>G8; G3£G6,
G16+G2, G3
Mua x Vitri | <0,001




PL 21

Phu luc 7. Két qua so sanh mat d6 va da dang sinh hoc quan x3 tuyén trung song Ba
Lai v&1 mét s6 khu vuc ¢ Viét Nam, Bong Nam A, va Thé gidi

Pia diém

Mat d¢ va da dang sinh hoc

Tham khao

Thé giéi

Bo bién Northumberl,
Anh

Mat d6: 185 (ca thé.10 cm?)

Warwick R.M.
and Buchanan
J.B., 1971 [260]

Ctra song Scheldt, Ha Lan

Mat do: 483 — 3076 (ca thé.10
cm?)

Soetaert va cong
su, 1995 [126]

Cua song Vado Ligur,

Mat do: 343,47 - 4598,18 (ca

Losi va cOng su,

Italy thé.10 cm2) 2013 [264]
. . At A A Guille and Soyer
. -2 )
Dia Trung Hai Mat do: 79 (ca thé.10 cm™) 1968 [261]
S6 giéng trung binh: 12,40 — | Baban Ingole and
ki:‘;?:ﬁn le Shelf, Bast | |4 5. 1% 2,07 - 2.32: d: 3,10 -|  Ravail Singh,
3,24 2010 [268]

Mot s0O ctra song Australia

H': 2,01 -2,91

Alongi, 1987
[269]

Keyhaven-Lymington,
Anh

H' <3

Barnes va cOng
su 2008 [270]

Victoria, SE Australia

21 giéng, H': 0,558

Gwyther, 2003
[271]

Rzeznik-Orignac

Marennes-Oléron, Phap H':2,7-3,5 va cong su, 2003
[272]
) Netto va
Sanw - Cawrina, - SOUh | g 5.3, Gallucei, 2003
[273]
Vado Ligure, Italy H':2,35-4,79 Losi va cong su,

2013 [264]

Song Mississippi, Hoa Ky

M?lt do: 1098@ - ’128379 (ca
thé.10 cm™), s giong: 23; H":
2,69-3,71;J'":0,70 — 0,82

Anderson, 1992
[265]
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Dia diem

Mat d¢ va da dang sinh hoc

Tham khao

Céc ctra song: Elbe, Oder,
Rhine, Germany

Mat d9: 98 — 958 (c4 the.10 cm
2), so giong: 3 - 34, H: 0,61 -
3,94

Heininger va
cong su 2007
[262]

Song Taro va Ticino, Italy

- O Taro: Mat do: 23 - 79 (c4
thé.10 cm™), so giong: 5 - 15;
- 7(3 Ticino: Meit’ do: 79 (ca
thé.10 cm™), so giong: 3 - 10

Barbuto va
Zullini, 2005
[263]

Pong Nam A

Merbok, Malaysia

107 giéng

Somerfield va
cong su, 1998
[274]

Sarawak, Malaysia

51 loai, 22 gidng; mat do: 148 —
412 (ca thé.10 cm2); S: 0-8,5;
H': 0-1,6 ; I': 0-0,95

Chen va cdng su,
2012 [275]

Quan dao  Krakatau,

Indonesia

it nhat 77 gidng, 8 bod

Suatmadji va
cong su, 1988
[276]

Selangor, Malaysia

29 gibng; mat do: 407 - 1109
(c4 thé.10 cm?); sinh khéi: 6,16
mg/10 cm? (¢ tram Avicennia);
7,54 mg/10 cm? (& tram
Rhizophora); 0,96 mg/10 cm? (¢
tram Bruguiera)

Sasekuma, 1994
[277]

Viét Nam

Song Ba Lai, Bén Tre

190 gibng, 67 ho, 11 bo, 2 16p;
mat do: 68 - 2379 (ca thé.10 cm
2); S trung binh: 12 - 39,33; d:
1,64 -6,94; H: 2,19 - 4,47, I":
0,55 - 0,84; Ni: 4,58 - 22,34; Ny:
2,84 - 15,16; Ningz 1,72 - 7,51

Nghién clru nay
(Luan an)

Cua song Mé Kong

Mat do: 454 — 3137 (ca thé.10
cm?); d: 2,64 - 5,99; H': 1,83 —
4;Ni:1-2,3; Ninr: 1 -1,48

Ngo va cong su,
2010 [169]
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Dia diem

Mat d¢ va da dang sinh hoc

Tham khao

Can Gio, thanh phé HO
Chi Minh

Mat do: 968 — 1758 (ca thé.10
cm?); S trung binh: 30 — 38; d:
4-5H:35-4;N;: 10 - 19;
N2: 6 -10, Ninr: 3 -5

Ngo va cong su,
2007 [257]

Ctra Luc, Quang Ninh

H'": 3,16 -4,34

Pavlyuk va cong
su, 2008 [164]

Song Sai Gon

Mat do: 13,3 - 1649 (ca thé.10
cm?); H': 0,62 - 3,43

Ngo va cong su,
2018c [258]

Suoi Cau Ba, song Cai
Khé, song Cau

Mat do: 600 — 90600 (ca thé.10
cm?) & song Cai, 5000 (ca
thé.10 cm?) ¢ sudi Cau Ba,
5000 (c4 thé.10 cm) ¢ song Cai
Khé, 6900 (ca thé.10 cm?) &
song Cau

Gusakov va cong
su, 2011 [267]

Song Tra Ly (cta song
Hong, mién Bac Viét
Nam)

46 loai

Gagarin va Thanh
N.V., 2012 [167]
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Phu luc 8. Két qua phan tich phuong sai ANOVA 2 yéu té (Mua: kho, mua; Vi tri:
16 vi tri khdo sat) va phan tich hau kiém Tukey HSD chi s6 bén virng c-p va chi s6
sinh truéng MI cua QXTT song Ba Lai

Pic diém Yéu to p-values Hau kiém Tukey HSD
Mua 0,96
G1#£G3, G4, Gl6; G2£G3, G4, Glé6;
G12£G16; G13£G16
Mua x Vitri | 0,03
Mua < 0,001 Kho # Mua
%c-p 3 Vi tri 0,16
Mua x Vitri | 0,08
Mua < 0,001 Kho # Mua
%c-p 4&5S | Vi tri 0,28
Mua x Vitri | <0,001
Mua 0,03 Kho6 # Mua
G1#£G3, 4; G2#£G3, G4, G16; G3#£GS5, G9,
Wm0l Gl ko c G
G10£G16; G13£G16
Mua x Vi tri | 0,009
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Phu luc 9. Két qua phan tich phuong sai ANOVA 2 yéu té (Mua: kho, mua; Vi tri:
16 vi tri khao sat) va phan tich hau kiém Tukey HSD céc kiéu dinh dudng va chi sd
dinh dudng ITD cua QXTT song Ba Lai

Pic diém Yéu to p-values Hau kiém Tukey HSD

Mua 0,03 Kho # Mua

G1#G11,15; G3#G11, 15, 16; G4#G 11,
15, 16; G5#Gl11, 15; G6+G11, 15, 16;
G7#G15; G8#G11,G15,G16; G9£Gl11,
G15, G16; G10£G11, G15, G16

%1A Vi1 tri <0,001

Mua x Vitri | <0,001

Mua 0,18

%1B Vi tri 0,01 G3#Gl12, 15

Mua x Vitri | 0,30

Mua 0,34

%2A Vi tri 0,002 G3£G12; G4+£G12; G12#G14

Mua x Vitri | 0,74

Mua 0,15

%2B V1 tri 0,79

Mua x Vitri | 0,03

Mua 0,04 Kho6 # Mua

G1£G12; G3#G11, G12; G4+#G11, G12;

ITD Vi tri <0,001 G6£G11, G12

Mua x Vitri | 0,009
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Phu luc 10. Két qua phan tich ANOVA 2 yéu t6 “Mua” va “Vj tri”

1.1. Khi Hydrogen sulfide (H2S)

Analysis of Variance for Col 3 - Type III Sums of Squares

Source Sum of Squares  |Df |Mean Square |F-Ratio |P-Value
MAIN EFFECTS
A: Mua 2.06314 3 0.687712 295.38 0.0000
B: Vi tri 0.408768 15 0.0272512 11.70  0.0000
INTERACTIONS
AB 1.12274 45 10.0249498 10.72  10.0000
RESIDUAL 0.447017 192 (0.00232821
TOTAL (CORRECTED) |4.04166 255
All F-ratios are based on the residual mean square error.
1.2. Khi methane (CHy)
Analysis of Variance for Col 3 - Type III Sums of Squares
Source Sum of Squares  |Df |Mean Square |F-Ratio |P-Value
MAIN EFFECTS
A: Mua 3.97489 3 1.32496 116.67 |0.0000
B: Vi tri 8.67381 15 |0.578254 50.92  10.0000
INTERACTIONS
AB 13.5574 45 10.301276 26.53  10.0000
RESIDUAL 3.53185 311 |0.0113564
TOTAL (CORRECTED) (27.458 374
All F-ratios are based on the residual mean square error.
1.3. %Cat
Analysis of Variance for Col 3 - Type III Sums of Squares
Source Sum of Squares  |Df |Mean Square |F-Ratio |P-Value
MAIN EFFECTS
A: Mua 585.643 2 |292.822 8.04 0.0010
B: Vi tri 1593.21 15 {106.214 2.92 0.0025
INTERACTIONS
AB 2062.89 30 [68.7631 1.89 0.0242
RESIDUAL 1748.61 48 136.4293




PL 27

TOTAL (CORRECTED) [5990.36 95
All F-ratios are based on the residual mean square error.
1.4. % Bun
Analysis of Variance for Col 3 - Type III Sums of Squares
Source Sum of Squares  |Df |Mean Square |F-Ratio |P-Value
MAIN EFFECTS
A: Mua 325.243 2 ]162.622 5.04 0.0103
B: Vi tri 1296.06 15 [86.4041 2.68 0.0049
INTERACTIONS
AB 2004.15 30 [66.8048 2.07 0.0118
RESIDUAL 1547.92 48 (32.2483
TOTAL (CORRECTED) |5173.37 95
All F-ratios are based on the residual mean square error.
1.5. % Sét
Analysis of Variance for Col 3 - Type III Sums of Squares
Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
MAIN EFFECTS
A: Mua 173.98 2 186.9899 101.05 ]0.0000
B: Vi tri 228.612 15 |15.2408 17.70  10.0000
INTERACTIONS
AB 385.959 30 [12.8653 14.94  10.0000
RESIDUAL 41.3227 48 10.860889
TOTAL (CORRECTED) |829.873 95
All F-ratios are based on the residual mean square error.
1.6. pH
Analysis of Variance for Col 3 - Type III Sums of Squares
Source Sum of Squares Df |Mean Square  |F-Ratio |P-Value
MAIN EFFECTS
A: Mua 0.00413828 2 10.00206914 95.01  ]0.0000
B: Vi tri 0.00305606 15 10.000203737  [9.36 0.0000
INTERACTIONS
AB 0.00356576 30 {0.000118859  |5.46 0.0000
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RESIDUAL

0.00104531

48

0.0000217772

TOTAL (CORRECTED)

0.0118054

95

All F-ratios are based on the residual mean square error.

1.7. 6 Min (d6 dan dién)

Analysis of Variance for Col 3 - Type III Sums of Squares

Source Sum of Squares Df \Mean Square |F-Ratio |P-Value
MAIN EFFECTS
A: Mua 4.73862 2 |2.36931 1824.54 10.0000
B: Vi tri 9.44809 15 10.629872 485.05 |0.0000
INTERACTIONS
AB 0.407349 30 {0.0135783 10.46 0.0000
RESIDUAL 0.0623319 48 10.00129858
TOTAL (CORRECTED) |14.6564 95
All F-ratios are based on the residual mean square error.
2. Phén tich twong quan - Hoi quy
2.1. Simple Regression - H>S vs. ORP
Dependent variable: HoS
Independent variable: ORP
Linear model: Y =a + b*X
Number of observations: 32
Coefticients
Least Squares  |Standard T
Parameter |Estimate Error Statistic  |P-Value
Intercept  |-0.0968211 0.141557 -0.683973 10.4992
Slope -0.00134221 0.000494402 |-2.71481 0.0109
Analysis of Variance
Source Sum of Squares Df  |Mean Square |F-Ratio |P-Value
Model 0.235528 1 0.235528 7.37 0.0109
Residual 0.958702 30 0.0319567
Total (Corr.) [1.19423 31
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Correlation Coefficient = -0.444096

R-squared = 19.7222 percent

R-squared (adjusted for d.f.) = 17.0462 percent
Standard Error of Est. = 0.178764

Mean absolute error = 0.134852
Durbin-Watson statistic = 1.07816 (P=0.0019)
Lag 1 residual autocorrelation = 0.439353

The StatAdvisor

The output shows the results of fitting a linear model to describe the relationship
between H2S and ORP.

The equation of the fitted model is

H>S =-0.0968211 - 0.00134221*0ORP

Since the P-value in the ANOVA table is less than 0.05, there is a statistically
significant relationship between H>S and ORP at the 95.0% confidence level.

The R-Squared statistic indicates that the model as fitted explains 19.7222% of the
variability in H»S. The correlation coefficient equals -0.444096, indicating a
relatively weak relationship between the variables. The standard error of the estimate
shows the standard deviation of the residuals to be 0.178764. This value can be used
to construct prediction limits for new observations by selecting the Forecasts option

from the text menu.

The mean absolute error (MAE) of 0.134852 is the average value of the residuals.
The Durbin-Watson (DW) statistic tests the residuals to determine if there is any
significant correlation based on the order in which they occur in your data file. Since
the P-value is less than 0.05, there is an indication of possible serial correlation at the
95.0% confidence level. Plot the residuals versus row order to see if there is any

pattern that can be seen.
2.2. Simple Regression - CH4 vs. ORP

Dependent variable: CHy
Independent variable: ORP
Exponential model: Y = exp(a + b*X)

Number of observations: 24

Coefficients
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Least Squares  |Standard T
Parameter |Estimate Error Statistic  |P-Value
Intercept  |-2.07598 0.386796 -5.36712 (0.0000
Slope -0.00602008 0.00180419 |-3.33672 |0.0030

NOTE: intercept = In(a)

Analysis of Variance

Source Sum of Squares Df |Mean Square |F-Ratio |P-Value
Model 16.2903 1 16.2903 11.13  ]0.0030
Residual 32.1892 22 |1.46315

Total (Corr.) [48.4795 23

Correlation Coefficient = -0.579676

R-squared = 33.6024 percent

R-squared (adjusted for d.f.) = 30.5843 percent
Standard Error of Est. = 1.20961

Mean absolute error = 0.97705

Durbin-Watson statistic = 1.61566 (P=0.1493)
Lag 1 residual autocorrelation = 0.097034

The StatAdvisor

The output shows the results of fitting an exponential model to describe the
relationship between CH4 and ORP. The equation of the fitted model is

CHs = exp(-2.07598 - 0.00602008*ORP)

Since the P-value in the ANOVA table is less than 0.05, there is a statistically
significant relationship between CH4 and ORP at the 95.0% confidence level.

The R-Squared statistic indicates that the model as fitted explains 33.6024% of the
variability in CHg after transforming to a reciprocal scale to linearize the model. The
correlation coefficient equals -0.579676, indicating a moderately strong relationship
between the variables. The standard error of the estimate shows the standard deviation
of the residuals to be 1.20961. This value can be used to construct prediction limits
for new observations by selecting the Forecasts option from the text menu.

The mean absolute error (MAE) of 0.97705 is the average value of the residuals. The
Durbin-Watson (DW) statistic tests the residuals to determine if there is any

significant correlation based on the order in which they occur in your data file. Since
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the P-value is greater than 0.05, there is no indication of serial autocorrelation in the
residuals at the 95.0% confidence level.

2.3. Simple Regression - H>S vs. Salinity (D¢ man)
Dependent variable: HoS

Independent variable: Do man

Double-squared: Y = sqrt(a + b*X"2)

Number of observations: 32

Coefficients

Least Squares  |Standard T
Parameter |Estimate Error Statistic |P-Value
Intercept  |0.435504 0.102745 4.2387 ]0.0002
Slope 0.00881443 0.00105541 [8.35169 |0.0000

Analysis of Variance

Source Sum of Squares  |Df  |Mean Square |F-Ratio |P-Value
Model 21.0172 1 21.0172 69.75  10.0000
Residual 9.03955 30  |0.301318

Total (Corr.) [30.0567 31

Correlation Coefficient = 0.836212

R-squared = 69.925 percent

R-squared (adjusted for d.f.) = 68.9225 percent

Standard Error of Est. = 0.548925

Mean absolute error = 0.387163

Durbin-Watson statistic = 1.47697 (P=0.0470)

Lag 1 residual autocorrelation = 0.233843

The StatAdvisor

The output shows the results of fitting a double squared model to describe the
relationship between H»S and Do man. The equation of the fitted model is

HaS = sqrt(0.435504 + 0.00881443* Do man *2)

Since the P-value in the ANOVA table is less than 0.05, there is a statistically

significant relationship between H»S and Con at the 95.0% confidence level.
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The R-Squared statistic indicates that the model as fitted explains 69.925% of the
variability in H>S. The correlation coefficient equals 0.836212, indicating a
moderately strong relationship between the variables. The standard error of the
estimate shows the standard deviation of the residuals to be 0.548925. This value can
be used to construct prediction limits for new observations by selecting the Forecasts

option from the text menu.

The mean absolute error (MAE) of 0.387163 is the average value of the residuals.
The Durbin-Watson (DW) statistic tests the residuals to determine if there is any
significant correlation based on the order in which they occur in your data file. Since
the P-value is less than 0.05, there is an indication of possible serial correlation at the
95.0% confidence level. Plot the residuals versus row order to see if there is any
pattern that can be seen.

2.4. Simple Regression - H>S vs. % Sét

Dependent variable: HoS

Independent variable: % Sét

Reciprocal-X model: Y =a + b/X

Number of observations: 32

Coefticients

Least Squares  |Standard |T
Parameter |Estimate Error Statistic |P-Value
Intercept  |0.301109 0.148291 |(2.03053 |0.0512
Slope 1.1954 0.384617 (3.10802 [0.0041

Analysis of Variance

Source Sum of Squares Df |Mean Square |F-Ratio |P-Value
Model 1.82399 1 [1.82399 9.66 0.0041
Residual 5.6647 30 {0.188823

Total (Corr.) |7.4887 31

Correlation Coefficient = 0.493524

R-squared = 24.3566 percent

R-squared (adjusted for d.f.) = 21.8352 percent
Standard Error of Est. = 0.434538

Mean absolute error = 0.317492
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Durbin-Watson statistic = 1.58818 (P=0.1047)
Lag 1 residual autocorrelation = 0.147667

The StatAdvisor

The output shows the results of fitting a reciprocal-X model to describe the
relationship between H»S and % Sét. The equation of the fitted model is

H>S =0.301109 + 1.1954/% Sét

Since the P-value in the ANOVA table is less than 0.05, there is a statistically
significant relationship between HS and Set at the 95.0% confidence level.

The R-Squared statistic indicates that the model as fitted explains 24.3566% of the
variability in H>S. The correlation coefficient equals 0.493524, indicating a relatively
weak relationship between the variables. The standard error of the estimate shows the
standard deviation of the residuals to be 0.434538. This value can be used to construct
prediction limits for new observations by selecting the Forecasts option from the text
menu.

The mean absolute error (MAE) of 0.317492 is the average value of the residuals.
The Durbin-Watson (DW) statistic tests the residuals to determine if there is any
significant correlation based on the order in which they occur in your data file. Since
the P-value is greater than 0.05, there is no indication of serial autocorrelation in the
residuals at the 95.0% confidence level.

2.5. Simple Regression - CH4 vs. ORP

Dependent variable: CH4

Independent variable: ORP

Square root-Y model: Y = (a + b*X)"2

Number of observations: 29

Coefficients

Least Squares  |Standard T
Parameter |Estimate Error Statistic  |P-Value
Intercept  |-0.310778 0.249963 -1.2433  10.2244
Slope -0.00295533 0.00117223 |-2.52111 |0.0179

Analysis of Variance

Source Sum of Squares Df |Mean Square |F-Ratio |P-Value
Model 0.40007 1 ]0.40007 6.36 0.0179
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Residual 1.69948 27 10.0629436
Total (Corr.) {2.09955 28

Correlation Coefficient = -0.436521

R-squared = 19.0551 percent

R-squared (adjusted for d.f.) = 16.0571 percent

Standard Error of Est. =0.250886

Mean absolute error = 0.200921

Durbin-Watson statistic = 1.20725 (P=0.0092)

Lag 1 residual autocorrelation = 0.360918

The StatAdvisor

The output shows the results of fitting a square root-Y model to describe the
relationship between CH4 and ORP. The equation of the fitted model is
CH4=(-0.310778 - 0.00295533*ORP)"2

Since the P-value in the ANOVA table is less than 0.05, there is a statistically
significant relationship between CH4 and ORP at the 95.0% confidence level.

The R-Squared statistic indicates that the model as fitted explains 19.0551% of the
variability in CH4 after transforming to a logarithmic scale to linearize the model. The
correlation coefficient equals -0.436521, indicating a relatively weak relationship
between the variables. The standard error of the estimate shows the standard deviation
of the residuals to be 0.250886. This value can be used to construct prediction limits
for new observations by selecting the Forecasts option from the text menu.

The mean absolute error (MAE) of 0.200921 is the average value of the residuals.
The Durbin-Watson (DW) statistic tests the residuals to determine if there is any
significant correlation based on the order in which they occur in your data file. Since
the P-value is less than 0.05, there is an indication of possible serial correlation at the
95.0% confidence level. Plot the residuals versus row order to see if there is any
pattern that can be seen.

2.6. Simple Regression - H>S vs. pH

Dependent variable: HoS

Independent variable: pH

Double-squared: Y = sqrt(a + b*X"2)

Number of observations: 32

Coefficients
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Least Squares  |Standard T
Parameter |Estimate Error Statistic  |P-Value
Intercept  |-0.0956928 0.0204856 -4.67121 (0.0001
Slope 0.00218936 0.000451758 |4.84631 [0.0000
Analysis of Variance
Source Sum of Squares Df |Mean Square  |F-Ratio |P-Value
Model 0.000614542 1 10.000614542  (23.49 [0.0000
Residual 0.000784966 30 {0.0000261655
Total (Corr.) [0.00139951 31

Correlation Coefficient = 0.662656

R-squared = 43.9113 percent

R-squared (adjusted for d.f.) =42.0416 percent
Standard Error of Est. = 0.00511523

Mean absolute error = 0.0040037
Durbin-Watson statistic = 1.10891 (P=0.0038)
Lag 1 residual autocorrelation = 0.436594

The StatAdvisor

The output shows the results of fitting a double squared model to describe the
relationship between HzS and pH. The equation of the fitted model is

HaS = sqrt(-0.0956928 + 0.00218936*pH"2)

Since the P-value in the ANOVA table is less than 0.05, there is a statistically
significant relationship between H>S and pH at the 95.0% confidence level.

The R-Squared statistic indicates that the model as fitted explains 43.9113% of the
variability in H>S. The correlation coefficient equals 0.662656, indicating a
moderately strong relationship between the variables.

The standard error of the estimate shows the standard deviation of the residuals to be
0.00511523. This value can be used to construct prediction limits for new
observations by selecting the Forecasts option from the text menu.

The mean absolute error (MAE) of 0.0040037 is the average value of the residuals.
The Durbin-Watson (DW) statistic tests the residuals to determine if there is any

significant correlation based on the order in which they occur in your data file. Since
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the P-value is less than 0.05, there is an indication of possible serial correlation at the
95.0% confidence level. Plot the residuals versus row order to see if there is any
pattern that can be seen.

2.7. Simple Regression - H2S vs. % Sét
Dependent variable: HoS

Independent variable: % Sét
Logarithmic-X model: Y = a + b*In(X)

Number of observations: 96

Coefficients

Least Squares  |Standard |T
Parameter |Estimate Error Statistic |P-Value
Intercept  |0.779194 0.0748404 |10.4114 |0.0000
Slope -0.185275 0.0599847 |-3.08871 |0.0026

Analysis of Variance

Source Sum of Squares  |Df |Mean Square |F-Ratio |P-Value
Model 1.81647 1 [1.81647 9.54 0.0026
Residual 17.8979 94 10.190403

Total (Corr.) [19.7144 95

Correlation Coefficient = -0.303545

R-squared = 9.21393 percent

R-squared (adjusted for d.f.) = 8.24812 percent

Standard Error of Est. =0.436352

Mean absolute error = 0.332982

Durbin-Watson statistic = 1.2803 (P=0.0001)

Lag 1 residual autocorrelation = 0.339996

The StatAdvisor

The output shows the results of fitting a logarithmic-X model to describe the
relationship between H2S and % Sét. The equation of the fitted model is

H>S =0.779194 - 0.185275*In(% Sét)

Since the P-value in the ANOVA table is less than 0.05, there is a statistically

significant relationship between H»S and Set at the 95.0% confidence level.
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The R-Squared statistic indicates that the model as fitted explains 9.21393% of the
variability in H»S after transforming to a Y/(1-Y) scale to linearize the model. The
correlation coefficient equals -0.303545, indicating a relatively weak relationship
between the variables. The standard error of the estimate shows the standard deviation
of the residuals to be 0.436352. This value can be used to construct prediction limits
for new observations by selecting the Forecasts option from the text menu.

The mean absolute error (MAE) of 0.332982 is the average value of the residuals.
The Durbin-Watson (DW) statistic tests the residuals to determine if there is any
significant correlation based on the order in which they occur in your data file. Since
the P-value is less than 0.05, there is an indication of possible serial correlation at the
95.0% confidence level. Plot the residuals versus row order to see if there is any
pattern that can be seen.

2.8. Simple Regression - CH4 vs. ORP

Dependent variable: CHg4

Independent variable: ORP

Linear model: Y =a + b*X

Number of observations: 110

Coefticients

Least Squares  |Standard T
Parameter |Estimate Error Statistic  |P-Value
Intercept  |0.0372281 0.218507 0.170375 |0.8650
Slope -0.00213016 0.000927191 |-2.29743 |0.0235

Analysis of Variance

Source Sum of Squares Df |Mean Square |F-Ratio |P-Value
Model 3.94284 1 |3.94284 5.28 0.0235
Residual 80.6763 108 [0.747003

Total (Corr.) [84.6192 109

Correlation Coefficient = -0.215859

R-squared = 4.65951 percent

R-squared (adjusted for d.f.) = 3.77672 percent
Standard Error of Est. = 0.864293

Mean absolute error = 0.537707
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Durbin-Watson statistic = 1.61269 (P=0.0209)
Lag 1 residual autocorrelation = 0.191605
The StatAdvisor

The output shows the results of fitting a linear model to describe the relationship
between CH4 and ORP.

The equation of the fitted model is
CH4=10.0372281 - 0.00213016*ORP

Since the P-value in the ANOVA table is less than 0.05, there is a statistically
significant relationship between CH4 and ORP at the 95.0% confidence level.

The R-Squared statistic indicates that the model as fitted explains 4.65951% of the
variability in CH4. The correlation coefficient equals -0.215859, indicating a
relatively weak relationship between the variables. The standard error of the estimate
shows the standard deviation of the residuals to be 0.864293. This value can be used
to construct prediction limits for new observations by selecting the Forecasts option
from the text

menu.

The mean absolute error (MAE) of 0.537707 is the average value of the residuals.
The Durbin-Watson (DW) statistic tests the residuals to determine if there is any
significant correlation based on the order in which they occur in your data file. Since
the P-value is less than 0.05, there is an indication of possible serial correlation at the
95.0% confidence level. Plot the residuals versus row order to see if there is any

pattern that can be seen.
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Phu luc 11. M6t s6 hinh anh Nghién ctru sinh di thuc dia thu mau va xa Iy mau

Tuyén trung tai Song Ba Lai, tinh Bén Tre

Hinh 11.1 Thu miu tuyén trang ngoai thuc dia song Ba Lai

2 /
Budée 1: Gan loc ldy Buéc 2: Tach ldy mdu
phd‘n tram tich tir 38 um tuyén trung bcfng Budc 3: Nhuom mau tuyén
— 1 mm bang rdy phwong phap svr dung trung voi dung dich Rose
Ludox - TM50 Bengal 1%

Hinh 11.2. Xir Iy miu trong phong thi nghiém

Hinh 11.3. Truérc, trong va sau khi tach tuyén trung
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Hinh 11. 4. Nhuém tuyén tring
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Hinh 11.7. Pinh danh tirng c4 thé tuyén trung

Hinh 11.8. Po kich thuéc tuyén trung
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PHAN I1I

PHU LUC GOM CAC TAI LIEU CUA PHIEN HQP
BAO VE LUAN AN CAP HOQC VIEN

Bao gom:

01. Quyét dinh thanh 1ap Hoi dong danh gia luan an cip vién (Ban c6 dau
do);

02. Cac ban nhan xét cua tat ca cac thanh vién Hoi dong (Ban
Photocopy);

03. Bién ban va nghi quyét, ban téng hop nhan xét ctia Hoi dong danh
gia luan an cap vién (Ban c6 dau do);

04. Vin ban bao cao chi tiét vé cac diém di bo sung, sira chira trong luan

an theo nghi quyét ciia Hoi dong cap Hoc vién (Ban c6 dau do);




VIEN HANLAM CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA HQC VA CONG NGHE VN Déc lap - Ty do - Hanh phiic
HOQC VIEN KHOA HQC VA CONG NGHE

Sé: 1517 /QD-HVKHCN Ha Ngi, ngay 22 thdng 12 nam 2025

QUYET PINH
Vé viéc thanh lap Hoi dong d4nh gia luin 4n tién si cap Hoc vién

GIAM POC
HOQC VIEN KHOA HQC VA CONG NGHE

Céin cir Quyét dinh sé 364/QP-VHL ngay 01/03/2025 ciia Chil tich Vién Han
lém Khoa hoc va Cong nghé Viét Nam vé viée ban hanh Quy ché té chirc va hoat
dong cua Hoc vién Khoa hoc va Cong nghé;

Céin cir Théng ti s6 08/2017/TT-BGDPT ngay 04/04/2017 ciia Bé Gido duc
va Pao tao ban hanh Quy ché tuyén sinh va dao tao trinh do tién st

Cdn cir Quyét dinh s6 1948/0P-HVKHCN ngay 28/12/2018 cia Gidm dbc
Hoc vién Khoa hoc va Cong nghé vé viéc ban hanh Quy dinh dao tao trinh do tién
st tgi Hoc vién Khoa hoc va Cong nghé;

Cén cie Quyét dinh s6 566/0D- HVKHCN ngay 01/06/2020 ctia Gidm doc Hoc
vién Khoa hoc va Céng nghé vé viéc cong nhdn nghién ciru sinh tring tuyén dot 1 nim
2020 Chmmg trinh thong thuong;

Can cik Quyét dinh 56 466/0D-HVKHCN ngay 30/05/2025 cua Gidm déc Hoc
vién vé viée gia han thoi gian hoc tdp lan 2: 09 thdang tir 01/06/2025-01/03/2026 cho
NCS Pham Ngoc Hoai;

Xét dé nghi ciia Truomg phong Pao tao.

QUYET DPINH:

Pidu 1. Thanh l4p Héi ddng danh gié lun 4n tién si cap Hoc vién cho nghién
ctru sinh Pham Ngoc Hoai véi deé tai:

Tuyén tring song Ba Lai trong didu kién trdm tich tu khi hydro sulfua, metan
1am chi thi phyc vu gidm sat va quan ly mdi truong

Nganh: Sinh théi hoc Mai s: 9 42 01 20

Danh sach thanh vién Hdi ddng d4nh gia luin 4n kem theo Quyét dinh nﬁy

Piéu 2. Hpi ddng co trach nhiém dénh gié ludn 4n tién si theo dting quy ché hién
hanh cia Bd Gido duc va Dao tao, Hoc vién Khoa hoc va Cong nghé

Quyét dinh c6 hidu luc t6i da 90 ngay ké tir ngay ky. Hoi ddng tu giai thé sau
khi hoan thanh nhi¢m vy.

Pidu 3. Truéng phong T chitc - Hanh chinh, Trudng phong Pao tao, Trudng
phong K& toan, cic thanh vién c6 tén trong danh sach Hoi dbng va nghién ctru sinh c6

tén tai Diéu 1 chiu trach nhiém thi hanh Quyet dinh nay./. ﬁ{//
Noi nhin: GIAM BOCH}

- Nhu biéu 3;

- Luu hd so NCS;

- Lwu: VT, BT, MT17.




DANH SACH HOI PONG DANH GIA LUAN AN TIEN SI
CAP HQC VIEN

keo Quyét dinh s6 1517/QP-HVKHCN ngay 22/ 12/2025
\eiia Gidim déec Hoc vién Khoa hoc va Céng nghé)

yén/4n/ ctia nghién ctru sinh: Pham Ngoc Hoai

oy
i phuc vu gidm séat va quan ly moi trudng

Nganh: Sinh thai hoc

Théy huéng dan:

Mi sb: 9 42 01 20

1. PGS. TS. Ng6 Xuédn Quang

- Vién Khoa hoc s séng, Vién Han lam KHCNVN
2. TS. Nguyén Minh Ty
- Trudng Pai hoc Thit DAu Mot, Uy ban nhan dén Thanh phd Ho Chi Minh

uyén tring song Ba Lai trong diu kién tram tich tu khi hydro sulfua,

. ’ Trach nhi¢m
Ho va tén, h?c Chuyén Co quan cong tac trong Hoi
ham, hoc vi nganh a3
ong
PGS.TS. Nguyén | .. Vién Khoa hoc sy song, o
; " | Sinhh ; Ch tich
Thj Phuong Thio ke Vién Han 1am KHCNVN s
PGS.TS. Pham Sinh thai Trudng Pai hoc Tén Dirc Thing, Phio bida 1
Thanh Luu hoc Téng Lién doan lao dong Viét Nam ;
PGS.TS. Trin Sinh thai Trudng Pai hoc Khoa hoc tu nhién, Phin bién 2
Ngoc Diem My hoc Pai hoc Quoc gia TP.HCM "
. Khoa hoc
TS. Nguyén Tran | va ky thuét Trudng Dai'hoc An Giang, Phan bién 3
Thién Khénh cong nghé Pai hoc Quéc gia TP.HCM —
moi trudng
TS. Nguyén Trdn | Sinh théi Vién Khoa hoc su séng, Uy vién -
V§ hoc Vién Han 1am KHCNVN Thu ky
Nudi trong
PGS.TS. Vii Cam | va Quan ly Trudmg Pai hoe Nong 1am TP.HCM, Vv vie
Luong ngudn loi B6 Gido duc va Pao tao s
thuy san
Hoa Iy : .
PGSTS.Pham | o3 _ Trudng Dai hoc Thi Diu Mét, S
Dinh Dii Hga i Uy ban Nhan dan TP. Hé Chi Minh y vien

(Héi dong gém 07 thanh vién)./. ﬁ{




VIEN HAN LAM KHOA HQC VA CONG NGHE VIET NAM

VIEN KHOA HQC VA CONG NGHE
o0o

ANH SACH HOI PONG
FOAN AN TIEN SI CAP HQC VIEN

Nghién ciru sinh: Pham Ngoc Hoai

P& tai: Tuyén tring s6ng Ba Lai trong diéu kién trdm tich ty khi hydro sulfua, metan 1am chi thi
phuc vu gidm sat va quan ly moi truong

Nganh:  Sinh théi hoc Ma s6: 942 01 20
Thoi gian: Bét ddu tir 9h00, Thir Hai, ngay 02 thédng 02 ndm 2026.

CHUC DANH KHOA
TT HQC PON V] CONG TAC T%‘?FS CHU KY
HO VA TEN NHIE ”
X ién Kh A
PGS.TS. Nguyén anf;n hoa hoc su song, i /y
Thi Phuong Thao Vién Han [am KHCNVN
PGS.TS. Pham Trudng Pai hoc Tén Dirc Thing, - —
Thanh Luu Téng Lién doan lao dong Viét Nam Phanbign1 |2~
PGS.TS. Trin Trudng Pai hoc Khoa hoc tu nhién, e =
Ngoc Diém My Pai hoc Quéc gia TP.HCM T g 2 W/f
z A ) _ . !
TS..ANguy?n Tran Trudng DE_llAhQC. An Giang, Phén bién 3 7,{%
Thién Khanh DPai hoc Qudc gia TP.HCM
TS. Nguyén Trén Vién Khoa hoc su séng, Uy vién - ﬁ,
V¥ Vién Han 1am KHCNVN Thu ky
PGS.TS. Vii Cim Trudng Pai hoc Nong 14dm TP.HCM, N J\Q
5 aans < ay Uy vién f)
Luong Bd Gido duc va Dao tao
PGS.TS. Pham _ Trudmg Dai hoc Thit Dau Mét, Vit ¥ =
Dinh Dii Uy ban Nhan dén TP. H Chi Minh y

Danh sdch nay gom 07 thanh vién./.




BAN NHAN XET LUAN AN TIEN SI

Ho va tén ngudi viét nhan xét ludn 4n: Nguyén Thi Phuong Thao
Hoc ham, hoc vi: PGS, TS.
Co quan cong tac: Vién Khoa hoc su séng

Ho va tén nghién ctru sinh: Pham Ngoc Hoai

Tén & tai luén 4n: Tuyén tring séng Ba Lai trong diéu kién tram tich tu khi
hydro sulfua, metan lam chi thi phuc vuc giam sat va quan 1y méi truong

Y KIEN NHAN XET

1. Tinh can thiét, thoi sw, ¥ nghia khoa hoc va thue tién cia d@ tai:

Trong nhiing nam gan déy, cac cong trinh thay loi phuc vu phat trién cong —
ndng nghiép ciing nhu ddp chin ngin min dugc xay dung kha manh da tac dong
dén dong chay, gay tich tu va phén huy chét hiru co lam phét sinh khi hydro sulfua,
metan trong trdm tich d4y, anh hudng tiéu cuc dén hé sinh théi thiy sinh, trong d6
c6 tuyén tring- day 1a mot trong nhimng loai sinh vét quan trong va la mét céng cu
déng tin cdy dugc sir dung trong dénh gia va giam sat méi trudng. Do viy, viée
nghién ctu tuyén trung séng Ba Lai trong diéu kién trAm tich tu khi hydro sulfua,
metan lam chi thi phuc vuc giam sat va quan ly méi truong

Y nghia khoa hoc: cung cép co s& dit liéu vé phan bd cua cac loai tuyén tring
sdng tu do trong song Ba Lai phuc vu tra ctu, tham khao, 1am tién dé cho céc
nghién ctru siu va xa hon trong cong tic bao ton dit ngap nudc va quan ly méi
tredng thuy vuc.

Y nghia thuc tién: két qua nghién ctru cung cdp co s& quan trong cho gidm
sat, danh gia va dé xuat giai phap quan 1y moi trudong cho nhitng dong song khi xay
dung céc dédp chan.

2. Sw khéng trung lap cua de tai nghién ctru so véi cdc cong trinh, luin vin,

luin 4n da cong b6 ¢ trong va ngoai nwdéc; tinh trung thue, ro rang va day
du trong trich din tai liéu tham khio

Két qua nghién ctru cua dé tai tap khong c6 trung ldp vai cac cong trinh, ludn
véan hay luin an da cong bo trong va ngoai nudc.

Tai liéu tham khao trong céc phan ctia luén an duogc trich dan ro rang, ddy du
va dam bao tinh trung thue.




3. Su phu hop giira tén de tai voi ndi dung, gira ndi dung véi nganh va ma so

nganh

Cac nd1 dung nghién ctru dap tmg vdi tén de tai da dat ra; Noi dung nghién
ctu phu hop véi va mé nganh sinh théi hoc.

4. D) tin cly va tinh hi¢n dai ciia phwong phap da sir dung dé nghién ciru

Dé tai1 sir dung cac phuong phap thudng quy trong nehién ctru sinh hoc moi
. o (=] p p o .
trurong, hoa sinh hoc va sinh thai hoc nén dam béo d6 tin ciy.

5. Két qua nghién ciru méi cia tic gid; nhitng dong gop moi cho sw phat trién
khoa hoc chuyén nganh; déng gép méi phuc vu cho sian xuit, kinh té, qudc
phong, xa h{i va doi song. ¥ nghia khoa hoc, gia tri va d tin ciy ciia nhiing
két qua dé

Nhirng két qua nghién citu méi ciaa ludn an gom:

-Nong do khi CHs va HaS trong toan chidu dai sdng Ba Lai 1an diu tién duoc
nghién ctru ddy di theo khéng gian va thoi gian. Dy 1a vang cira séng duy nhat
thudc hé thong ctia song Ctru Long bi dap chén trén dong chinh;

-Tim ra va ghi nhan dugc cdc mirc do anh huong cia khi CHy va HaS débi véi
cac dac tinh cua quf:in X3 tuyén trung séng tu do nhu d6 phong pht loai, mat do
phén bé, cac tinh chét da dang théng qua céc chi s6 dai dién, cdp do ctia cic nhom
chi thi, céc loai wu thé ciing nhu céc tinh chat ndi tai khac cta quan xi tuyén tring
séng tu do trong nén déy trAm tich song Ba Lai;

-Dénh gi4 chét lugng méi truong séng Ba Lai théng qua quan x4 tuyén tring
lam chi thi. Béng thoi cung cép nhiing dt liéu khoa hoc lién quan trong viéc van
hanh cbng dap Ba Lai, phuc vu giam sat va quan ly moéi truong nude.

6. Uu diém va nhugc diém vé ndi dung, két ciu va hinh thire ciia ludn 4n

Uu diém: Luan 4n ¢6 c6 tinh mai, ¢6 y nghia khoa hoc va thuc tién

Nhirng diém can chinh stra, bd sung:

- Hinh thtic: ra soét lai 16i chinh ta, céch viét céc don vi tinh, théng nhét cach
ghi cong thirc hoa hoc ciia khi metan va hydro sulfua...

- Noi dung:

+ Téng quan: bd sung cac nghién ciru c6 lién quan dén viée st dung tuyén
trung lam chi thi véi khi nha kinh néi chung va H2S, CH4 néi riéng & song Ba Lai
cling nhu & céc cira song khac trong nudce va trén thé gidgi.

+ Vit liéu va phuong phép nghién ctru: chi thi méi truong lién quan cua
tuyén triing véi HaS va CHy

B8]



+ Két qua - thao luan:

+ B0 sung tén cac truc tung va hoanh & cic hinh 3.1 (tr.44), 3.4 (tr.46), 3.6
(tr.48),...;

+ S lidu veé phan b tuyén trung va thanh phén loai, mat d, céac chi sb tuyén trung
nén trinh bay thong nhat ve cac vi tri cua dap (trong dap, ngoai dap, thuong nguon);

+ Tai li€u tham khao: lugc bo nhitng tai liéu nghién cttu da qua ci ...

7. N6i dung ciia ludn an da dwoc cong bd trén tap chi, k¥ yéu Hoi nghi Khoa
hoc nao va gid tri ciia cic cong trinh da coéng bo (cip cong bo WoS (SSCI,
SCI/E, ESCI ...), Scopus, quoc té ¢é phan bién, tap chi trong nwéc diroc tinh
diém theo Hpi dong Gido sw nha nwée ... via xép hang SCIMAGO)

Két qua nghién ctru cta ludn 4n duoc cong bd trong cée tap chi trong va
ngoai nude nhu sau: 01 bai trén tap chi qudc té uy tin trong danh muc SCIE Q2; 02
bai trén tap chi KHCN DH Thai Nguyén; va 01 bai trén tap chi Sinh hoc ctia VAST.
Trong d6, NCS dimg tén dau 02 bai trén tap chi KHCN DH Théi Nguyén KHCN
DH Thai Nguyén, con lai 12 dong tac gia. Tét ca céc cong bd nay déu 1a nhimng tap
chi uy tin trong va ngoai nudc c6 phan bién doc lap va dugc Hoi dong Gido su nha
nuée tinh diém.

8. Két luin chung cin khiang dinh:

- Luédn an dép ung day du céc yéu cau vé hinh thirc va ndi dung doi véi mot
ludn &n Tién si chuyén nganh;

- Ban tém tat ludn an phan anh trung thuc ndi dung co ban cua luén éan;
- Lu@n an co6 thé dua ra bao vé cap Hoc vién dé nhdn bang Tién si.

Tp. H6 Chi Minh, ngay ]—} thang 01 nam 2026
(Ky va ghi ro ho va tén)

& i

/

PGS.TS. Nguyén Thi Phwong Thio

(#5]



BAN NHAN XET LUAN AN TIEN SI

Ho va tén ngudi viét nhdn xét ludn an: Pham Thanh Luu
Hoc ham, hoc vi: PGS.TS.
Co quan cdng tac: Trudng dai hoc Ton Pirc Thing

Ho va tén nghién ctru sinh: Pham Ngoc Hoai

Tén dé tai ludn an: Tuyén tring song Ba Lai trong diéu kién trdm tich tu khi hydro
sulfua, metan 1am chi thi phuc vuc gidm sat va quan ly méi trudng

Y KIEN NHAN XET

|. Tinh can thiét, thoi sy, v nghia khoa hoc va thyc tién cta dé tai:

Viée gia tang cac dép chén trén séng Ba Lai va & khu vuc PBSCL di lam thay d6i manh
mé ché do thay van, dong chay va qua trinh van chuyén trdm tich, dn dén hién tugng tich
t vét chét hiru co va phat sinh khi hydro sulfua, metan trong trim tich dy. Nhing bién
doi nay gdy suy thodi moi trudong, anh huéng tidu cuc dén hé sinh thai thuy sinh. Do do,
viéc nghién ciru tuyén tring v6i vai trd 1a sinh vét chi thi tré nén cin thiét va mang tinh
thoi su va thye tién. VE mat khoa hoc, dé tai oop phin 1am rd céc tuong tac clia quan x3
tuyén triing véi cac yéu td méi trudng va khi nha kinh tir trdm tich trong diéu kién dong
séng bi ngan dong. V& thyc tién, két qua nghién ctru cung cip co s& quan trong cho giém
sat, danh gia va dé xuit giai phap quéan ly mdi trudng cho nhiing dong séng khi xay dung
i4p chan.
. Su khong trung l3p cia dé tai nghién ctru so véi cac cong trinh, ludn vin, luén an da

cong bd & trong va ngoai nude; tinh trung thyc, 1 rang va ddy du trong trich dn tai
[1éu tham khao.

Dé tai tap trung khai thac tuyén tring song Ba Lai trong mdi lién hé véi trim tich tich tu
khi hydro sulfua v metan dudi tdc dong ctia ddp chén, d& tai khéng c6 tring l&p véi céc
cong trinh, ludn vin hay luén 4n di céng bd trong va ngoai nude. Noi dung nghién ciru
diroc thue hién trén co s ké thira ¢6 chon loc cac tai liéu lién quan, dam bao tinh trung
thuc, 18 rang va day da trong viéc trich dan, sir dung tai lidu tham khao theo ding chuén
muc khoa hoc.

(@]

3. Sy pht hop gitra tén dé tai voi ndi dung, gitra ndi dung véi nganh va ma s6 nganh.

Tén dé tai phan 4nh tét va diy du cac néi dung nghién ciru, tap trung vao tuyén tring va
diéu kién trAm tich dac thu tai séng Ba. Noi dung nghién ciru phu hop chét ché véi hudng
tiép cén sinh hoc méi trudmg va sinh thai hoc, phi hop véi nganh Sinh hoc.

4. D6 tin cdy va tinh hién dai cua phuong phép da sir dung dé nghién ciu.

Pé tai st dung cac phuong phap nghién ciru ¢6 do tin cay cao, dugc thtra nhén mn;_g ra
trong linh vye sinh hoc méi trudng va sinh thai hoc. Viéc thu mau, phén tich tuyén tring

1 —_
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K&t luan chung can khang dinh:

- Mirc do déap mg cac yéu cau dbi voi mot ludn an tién si nganh.

- Ban tom tat ludn an ¢6 phan anh trung thanh ndi dung co ban cua ludn an khong.
- Luan 4n c6 thé dua ra bao vé cip Hoc vién dé nhan bang Tién si duoc hay khong.

Ludn én dap tmg ddy du cac yéu ciu ddi véi mot luan 4n tién s nganh Sinh hoc, thé hién
rd tinh mdi, tinh khoa hoc va gia tri thuc tién ctia nghién ciru. Néi dung nghién ctiu duge
trién khai ¢ hé théng, phuong phép phit hop, két qua déng tin cdy va dong g6p thiét thuc
cho chuyén nganh.

Bén tém tat ludn 4n phan énh trung thuc, o rang cac ndi dung co ban, myc tiéu, phuong
phép, két qua va nhitng dong gép mdi cua luan an.

Vi chét rong khoa hoc va hinh thic trinh bay dat yéu cdu, ludn 4n du diéu kién dé dua ra
bao vé cap Hoc vién nham xét cong nhan hoc vi Tién si.

CAC GOP Y KHAC PE HOAN THIEN LUAN AN
Tong quan

Trong phén tong quan tac gia da dé cap nhiéu dén: hién trang xdy dung dép chén; anh
huong cta dap chin; tong quan vé khi nha kinh H2S va CH4; quéan xa tuyén tring & viing
ctra séng,...Tuy nhién con thiéu khoan tréng nghién ciru lién quan dén chi thi tuyét tring
v&i khi nha kinh néi chung va H2S, CH4 néi riéng & song Ba Lai cling nhu & céc clra song
khéc trong nude va trén thé gidi.

Riéng ¢ song Ba Lai, néu chwa co nghién ciru nao lién quan dén tuyen trung chi thi khi
nha kinh cin manh dan dé cdp 1a: Mac di d3 c6 mot 56 nghién ciu vé tuyen trung & song
Ba Lai va khu vue séng Mé Cong lién quan den cdu tric tram tich va yéu t6 mdi trudng
nhung chua c6 nghién ctru st dung chi thi tuyén tring véi khi nha kinh dé lam ndi mét
hon tinh méi cta luan an.

Trong phan téng quan (tr20, 21) can dé cap thém céc nghién ctru trude ddy vé tuyén tring
v@i cac khi nha kinh;

Mdt s6 doan trong phan chuong 1-Téng quan, NCS nén xem xét tach doan cho doan van
mach lac hon. Vd: dong “Theo Vin Hiru T_ép (2015),....¢ trang 6; dong “Pép chan lam
dao [on qua trinh ludn chuyén vt chat, ..

Lam ro thém trong phan 1.5.3 (tr30) hodc viét thém 1 phan 1.5.4. Tong quan cdc nghién
ctru vé chi thi méi trudng nude, tram tich, khi nha kinh va quan xa tuyén tring & séng Ba
Lai, dé tir d6 lam rd va chi ra duoc céc khoan tréng nghién ctru.

Rét nhiéu tai li¢u trich dén ¢ chuong 1-Téng quan da qua cii, 20, 30-40 nam, or 50-60

nam....ma rat hiém cac tai liéu céng bd 3-5 nim tr& lai day; Hon 200 tai liéu trich din

trong nhan nay. nhung chi ¢6 déu do 5-7 tai li¢u sau 2020; thiéu tinh thoi dai. D& nghi

N(,S ra soat loal bot nhing tai liéu ct ko can thiét thay thé bang céc tai liéu méi cong bd
5 ndm tro lai day dé tang tinh thoi su cho luan an.

Format don vi: 103.10cm™; c4 thé/10cm?; cé/ko c6 khoang tring gilita sb va don vi,...
Céch ghi: CH4/metan; hydrosulfua/H2S: can théng nhét cach ghi trong toan bai.
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Phan két qua trinh bay chua nhét quan: Két qua khi trinh bay 2 mia (miia mua, mia khd)
va chia ra trong dap va ngoai dap; két qua phén b tuyen trung (tr71-83) thi lai chia ra 3
vung: trong dap. ngoai ddp, thuong ngudn; ngugc lai két qua vé thanh phan loai, mét dg,
céc chi s6 thi ko thdy dé cap. Xem lai, néu chia ra trong dép, ngoai dép, thuong ngudn, thi
cting phai lam rd trong phuong phép cdc vi tri khao sat twong tmg cho 3 ving nay?

Phan kién nghi:

Phat thai khi nha kinh thudng lién quan nhiéu dén hoat dong cta céc vi sinh vit tham gia
trong chu trinh nay, do vy cén dé xuét nghién ctru vé metagenome clia quan x3 vi sinh vat
tram tich dé lam rd méi lién hé véi phat thai khi nha kinh.

Tai liéu tham khao:
Téng 56 296 TLTK st dung va trich din trong luan 4n.

Cach NCS format TLTK la tét, tuy nhién nhu da dé cdp & phan trude: Rat nhidu tai liéu
trich dan da qua cti, 20, 30-40 nam, or 50-60 nam,...ma rat hiém cac tai liéu cong b 3-5
nam trd lai day; Dé nghi NCS ra soat loai bot nhiing tai liéu cii ko can thiét thay thé bing
cAc tai liéu méi cong b 3-5 nam tré lai day dé tang tinh thoi sw cho ludn 4n.

Ha Ngi, ngay 02 thding 07 nam 2026

—2. —

PGS.TS. Pham Thanh Luu
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VIEN HAN LAM CONG HOA XA HOI CHU NGHIA VIET NAM
KHOA HQC CONG NGHE VN Doc lap — Tu do — Hanh phic
HOC VIEN KHOA HQC VA CONG NGHE

Ip.HCM, ngay 10 thang 01 nam 2026

BAN NHAN XET LUAN AN TIEN SI

Tén luéin 4n: “Tuyén triing séng Ba Lai trong diéu kién tram tich tu khi H>S, CHy lam
chi thi phuc vu giam sat va quan ly méi truong”

Ngudi nhéin xét: PGS.TS Tran Ngoc Diém My

Don vi cong tac: Khoa Sinh hoc - CNSH, Truong Pai hoc Khoa Hoc Ty Nhién, DPHQG-
HCM

Nhin xét:
1. Pé tai ludn dn cé phix hop véi chuyén nganh khéng?

Noi dung nghién ctru cia lugn an phit hop véi tén dé tai, phi hop véi chuyén nganh dao tao

Sinh thai hoc (M3 s6: 9420120)

2. Pé tai lugn dn cac sé liéu, két qua nghién ciru, nhan xét, két ludn cé triing Ip véi cde

ludn an da bdo vé trong nwdc va nwoc ngoai khong?

D¢ tai nghién ctru dd tham khao, ké thira co s¢ khoa hoc nhung khong tring 13p véi céc

cong trinh da cong bd ¢ nude ngoai va tai Vit Nam.

3. Viéc trich dén tai liéu c6 ré rang, ddy di va trung thwe khong?

Viéc trich dan duoc thye hién 13 rang, trung thue, twong déi c’ffiy du.

4. Cdc bai bdo ciia tdc gid di cong bo c6 phdn dnh cdc két qua chii yéu ciia ludn dn

khong? Chat lwong bai bdo va tap chi da dang?

Cac két qua nghién ctru da dugc cong b trong:

» 01 bai bao khoa hoc trén cac tap chi khoa hoc quéc té (Environmental monitoring and
assessment) thuge SCIE, Q2 ma NCS 1a dong tac gia. Tuy noi dung twong tu gitra bai

bao va ludn 4n nhung bo sb ligu sir dung co thé la khac nhau giita s0 liéu luan an va 5O
lidu trong bai bdo. Nhur thé c6 dwoc xem 14 san pham cua ludn an tién s hay khong?

- 03 bai bao khoa hoc trén céc tap chi trong nude (02 bai trong tap chi Khoa hoc va cong
ngh¢- Pai hoc Thai Nguyén: tac gia chinh, 01 bai trong tap chi Sinh hoc Academia
Journal of Biology: dong tac gia). Cac bai bao nay phan anh cac két qua chinh cua ludn
an.

5. Két qua nghién ciru ludn dn co nhirng dong gop gi mdi cho linh vue khoa hgc chuyén

nganh? Ynghm khoa hoc, gid tri thuc tién va d tin cdy ciia cdc két qua do.

Lugn an da str dung cdc phuong phap nghién ciru thudng quy, phé bién hién nay trong viéc
thu mau ngoai thuc dia, phan tich mau trong phong thi nghiém va xir 1y s6 liéu. Cac s6 lidu




thong ké sinh hoc dugce thuc hién trén cac phuong phép chudn hién nay trong nghién cin,
phu hop. Chinh vi thé, két qua nghién cru cua ludn an c6 d6 tin cdy cao, c6 gia tri khoa hoc
va thuc tién cao.

Nhitng déng goép méi cua luan an:
. Nong dd khi CHy va HaS trong toan chiéu dai song Ba Lai.

«  Ghi nhan méi twong quan va xu hudng anh huong cua khi CHs va HaS d6i voi cac dac
diém sinh hoc ctia quan x3 tuyén tring séng tu do trong nén tram tich sobng Ba Lai. Tu
do, mo rong thém kha nang chi thi mdi truong cua quan xa tuyén tring trong cong tac
quan ly mo1 trudong nudc.

Y nghia khoa hoc: cung cép co s¢ dif lidu vé phan bd cia céc gidng tuyén tring song tu do

trong song Ba Lai, gitip tham khao va 1am tién dé cho cic nghién ctru sdu hon trong cong

tac bao ton dat ngdp nude va quan Iy méi trudng thuy vue. Cung cép co s& khoa hoc cho
viéc sir dung tuyén tring lam chi thi méi truomg.

Y nghia thue tidn: két qua nghién ciru ¢ chi ra nhimg tac dong ctia khi CHa, HoS 1én quan
xa tuyen trung, 1€n hé sinh vat day cua thuy vire. Qua do, lam co s¢ dit li€u trong cong tac
bao tén va van hanh, quan 1§ cdc cong trinh dip chan - ho chira, hudng dén giam thiéu tac
dong tidu cuc dén méi truomg

6. Trong so cic két lugn ciia lugn dn, két lugn nao la nhirng dong gop moi?

Céc két luan trong luan 4n phuc vu cho 2 déng gop méi duge néu:

. Nong @d khi CH, va HaS trong toan chiéu dai séng Ba Lai.

. Ghi nhin méi tuong quan va xu huéng anh hudng cua khi CHe va HoS d6i véi cac dic
diém sinh hoc ciia quan x4 tuyén tring séng tu do trong nén tram tich song Ba Lai. Tu
d6, mo rong thém kha nang chi thi méi truong clia quan xi tuyén triing trong cong tac
quan ly moi truong nudce.

7. Hinh thirc, ngi dung cin bé sung, chinh sira, lam ro

Hinh thirc:

Cén ra soat cac 18i chinh ta, 181 danh may.

Ra so4t lai s6 tai liéu tham khao sir dung trong bai. Ludn 4n da tham khao 296 bai béo, séch
xuét ban cho thiy NCS d bo ra nhiéu cong strc cho luén én. Tuy nhién, can xem xét cic ¥
trich dan trong bai ligu co can thiét va sir dung hét tit ca cac tai liéu tham khao nay khong?
Trénh luan én cong kénh nhung hi¢u qua trich dan lai khéng cao ciing nhu thé hién luan 4n

khéong lam gi m&i chi la tong hop nhing nghién ciru trude day. Vi du: trang 9 § tring nhau
nhiéu nhung mdi cau lai dwoc trich dan tir 1 nghién ctru khac nhau.

Can ra soat cac thuat ngit phan ving sinh thai sit dung trong luén an mét cich thong nhat.
Vi du: trong dép/ ngoai dép ; trén dap/dudi déap; thuong nguon’ha nguon ..... tranh gay nham

14n cho ngudi doc va giai thich cac diém trong ving sinh théi theo ¥ kién chu quan cua NCS.

Noi dung:
Chuong 1: T 57?g quan tai liéu

Can xac dinh khoang trong trong nhiing nghién ctru trude day dé thay rd diém mdi cua luan
an.




Ra soat cac nghién ctru duge trich dan trong tong quan tai ligu, Iya chon nhimg bai bao that
su 10 net, phu hgp voi ludn an de thay rd birc tranh nghién ctru vé tac dong ciia dap chin d6i

v6i da dang sinh hoc hon la ¢6 gang liét ké hon 200 nghién ciru trong khoang 30 trang ndi
dung.

Chuong 2: Phuong phap nghién ciu

Muc 2.1: can théng nhit céch goi tén, phan chia ving sinh thai trong toan bd luadn én vi
trong muc nay néu G1-G3: ha nguon didp Ba Lai; G4-G16: thugng nguon séng Ba Lai
nhung trong két qua va thao luén lai goi tén khac va phan chia ving sinh thai khac.

Chuwong 3: Két qua va thao ludn

Cén théng nhét cach goi tén va phén chia ving sinh thai trong phan két qua - thao luan vai
phan phuong phap nghién ctru va thong nhit ngay trong cac két qua.

Cén gom chung nhiing phan thao ludn két qua vao chung v6i phan trinh bay két qua nghién
cliu dé thay 10 co s¢ khoa hoc, tinh déc trung hay tuong dong vO1 nhiing nghién ctu trude

day. Vi du: nd1 dung 3.1.4.1 trinh bay két qua so luoc, 3.1.4.2 lai thao luan trén chinh két
qua cua ndi dung 3.1.4.1.

Cin thao luén trén ting ndi dung cau tric thanh phan loai quan xa tuyen tring séng tur do

trong tram tich theo 16p, ho, b, gidng , loai khi tach riéng trinh bay két qua theo timg phan
riéng biét.

Céu trac quan x4 tuyén tring trong moéi truong tich tu HaS va CHs ¢6 gi khéac voi cac moi
trwong khac? Va khac vai chinh diéu kién moi truong séng Ba Lai trong nhitng nghién ctru
trude day hay khong? Co nhiing loai chi thi cy thé ghi nhén trong luan an hay khéng?

Thong s6 H>S va CHa c6 thue sy la ycu t6 téc dong chinh/ gay stress dén cau trac quan Xa
tuyén trung tai khu vuc nghién ctru hay khong? Hay do nghién ctru sinh chi tap trung vao 2
thong s6 moi trudng nay va cé ghi nhén sy twong quan.

Liéu c6 mbi lién hé gifta nhom tuyén trung an vi khudn v6i su gia tang hoat dong cua vi
khuan khtr sulfate, vi khuan methanogen gép phan san sinh H>S va CHa4 trong méi truong.

Can xem lai nhan dinh & trang 61 vé viéc mé rong 16 diém thu mau trong luén an so voi
nhimg nghién ciru trude day. Nhimg diém thu mau nao twong tng voi ngot, lo, mén thé hién
trén két qua cua luan an?

Trang 69 - 70: so sanh v&i nhiing nghlen clru trude day tai Ba Lai va cac noi khac nham
muc dich gi? Cin c6 thao luén cu thé.

Nhirng két qua anh huong cua thong s6 mdi trudng tram tich 1én ddc diém cua quan xi
tuyén trung song Ba Lai can phai duoc théo luén trén co s& khoa hoc “tai sao lai nhu thé?”
va diéu kién thue té tai dia diém nghién ciru. Két qua nay da cho thdy diéu gi vé méi truong
dat, nude & khu vuc nghién ctru. Tir d6, két qua méi cho thiy gia tri dong gbp cua luin 4n.

Né1 dung 3.5 Giai phdp tmg dung cta quan xa tuyen tring dé quan 1y méi trudng con dang
rat khai quat, twong tu nhu tong quan tai lidu hon la duc két tir két qua nghién ciru. Pay la
mot trong ba muyc tiéu chinh cua ludn an nén pan phéan tich k¥ hon hodc dua ra dugc bo tiéu
chi danh gia moi truong dua trén quan x3 tuyén tring cho cdng tac quan 1y sau nay.

Chuwong 4: Két luan va kién nghi:

Can dugc két luan dua trén két qua cua 4 ndi dung nghién ctru ctia ludn an




8. Dong y hay khong dong y cho NCS bao vé ludn an trude hoi dong cham ludn an tién si
cap hoc vién?

Ludn an dap ung cac tiéu chi dé bao vé trude hoi dong cham ludn an tién si cap hoc vien dé
nhan bang tién si.

Hoc vién can chinh stra ludn 4n theo gop ¥ cuia hdi dong cham ludn an tién si cap hoc vién.

Nguwoi nhan xét
(ky, ghi r6 ho tén)

Tran Ngoc Diém My



BAN NHAN XET LUAN AN TIEN Si
Ho va tén ngudi viét nhan xét luan 4n: Nguyén Tran Thién Khanh
Hoc ham, hoc vi: Tién si khoa hoc va k¥ thudt cong nghé mdi trudng
Co quan cong téc: Truong Dai hoc An Giang, Pai hoc Qudc gia TPHCM
Ho va tén nghién ctru sinh: Pham Ngoc Hoai

Tén dé tai luén 4n: Tuyén Trung song Ba lai trong diéu kién trdm tich tu khi hydro

sulfua, metan lam chi thi phuc vu giam sat va quan 1y mai truong

Y KIEN NHAN XET
1. Tinh can thiét, thoi sw, nghia khoa hoc va thuc tién caa dé tai
+ Tinh cén thiét, thoi sy:

Pe tai co tinh can thiét cao khi giai quyét tic dong méi truomg thye tidn cia dip Ba
Lai (2002) géy tich tu khi trong trdm tich hitu co din dén thiéu oxy va phét sinh H,S-
CHj, ddc hai tai PBSCL - vua laa toan ciu quan trong cho kinh té Viét Nam, déng thoi
mang tinh thi su cép bach trude bién ddi khi hau, xam nhép mén va suy giam dich vu
h¢ sinh thai séng Ctru Long phu hop uu tién quéc gia theo Nghi quyét 120/NQ-CP vé
phét trién bén viing PBSCL, ¢6 ¥ nghia khoa hoc 16n khi bé sung dit liéu hiém vé
twong tic H,S-CH, voi quén xa tuyén tring trong hé sinh thai dim iy nhiét d6i bi
thiy dién héa, va y nghia thuc tién cao khi cung cz"ip co s¢ khoa hoc giam sat moi
trudng, quan ly van hanh dép, bao vé sinh ké ngu dén cung giam phét thai khi nha kinh
phuc vu MRC va dia phwong Bén Tre.

+ V& Y nghia khoa hoc:

- Két qua nghién ctru cia ludn 4n 13 co s& dit liéu c6 gia tri trong giang day va céc
nghién ciru khoa hoc trong linh vire dat ngap nude, bién ddi khi hau, quan ly méi
truong, sinh thai cira séng, dong vt thuy sinh.

- B6 sung, hoan thién phuong phép ludn tng dung quan xa tuyén trung 1a mdt cong cu
chi thi vu viét trong danh gié chét luong méi truomg nude,

- Ludn an cung cép co s¢ dir lieu vé phdn bo cua cac giong tuyen trung song tu do
trong song Ba Lai phuc vu tra ctru, tham khao, lam tién dé cho céc nghién ctru sdu hon

trong cong tic bao ton dit ngdp nuéec va quan ly méi truong thay vuc.

+ V& Y nghia thuc tién:




D& tai luin 4n nghién ctru céc anh huong tiém 4n cia cac gidl phap cong trinh, can
thiép sdu vao h¢ sinh thai tu nhién, tdc dong tich liy lau dai t6i dong chay moi trudong
dé can nhic va la bai hoc kinh nghiém cén thiét trong qua trinh quy hoach co s¢ ha
tz"ing va phat trién kinh té. Bén canh do:

- Chi ra nhitng tac dong cta khi CH,, H,S 1én que‘“m Xa tuyén trung, khai quéat duoc anh
huong cia khi CHy, H,S 1én méi truong va hé sinh vat day & thuy vue.

- Két qua nghién ctu ciia ludn 4n s& g6p phan danh gia duoc anh hudng cua hoat dong
cdng trinh céng dép ngin min ddi véi hé sinh thai nén ddy sdng Ba Lai. Qua d6, co
cac giai phap phu hop bao vé tai nguyén da dang sinh hoc dat ngdp nudc, dong thoi
xdy dung co s& khoa hoc cho viée sit dung, gidm sat va quan ly mdi truong mot cach
bén viing.

- Ngoai ra, nghién ciru con m¢ ra kha ting dung tuyén tring lam cdng cu quan tric sinh
hoc dé giam sét chét lugng moéi trudng tai séng Ba Lai va cac thiy vuc tuong tu. Luédn
an cling lam rd téc dong cia dap chin dbi véi moi trwong va hé sinh vt déy thong qua
nhom sinh vét chi thi quan trong nay (quin xa tuyén trang). Nhom sinh vét déy la co
s cua ludi thire an thuy vue, néu nhém sinh vat nay bi tdc dong thi s& anh huéng dén
cdc mat xich thire dn cao hon va cudi clng tic ddng dén con ngudi. Mit khac, két qua
nghién ctru gép phan cung cip Iuan ot khoa hoc quan trong cho viéc x4y dung, vén
hanh va quan Iy cdc cong trinh dap chan - hd chira, huéng dén giam thiéu téc dong ticu
cue dén moi truong.

2. Sw khong trung lap cia dé tai nghién ciru so véi cdc cong trinh, luin vin, luin
an cong bo trong va ngoii nwéc; tinh trung thwe, ro rang va day da trong trich
dén tai li¢u tham khio

D¢ tai khong tring 13p khi lan diu tién do ludng toan dién ndng d6 H,S-CH, theo
khéng gian-thoi gian trén toan chiéu dai song Ba Lai bi dap chén, tao su khac biét méi
mé bang viée xdc lap 3 quan x4 tuyén trung ddc trung (ngoai dap/trong dap/thugng
nguon) véi 190 giéng va ting dung chi s6 MI/ITD dénh gia chét luong déy theo mia,
khéac bi¢t hoan toan voi nghién ctru subtidal "The Effect of a Dam Construction on
Subtidal Nematode Communities in the Ba Lai Estuary, Vietnam" (Nguyen et al.
2020) va intertidal Mekong "Intertidal Nematode Communities in the Mekong
Estuaries of Vietnam and Their Potential for Biomonitoring" (Ngo et al. 2016), dong
thoi vige trich dan tai liéu tham khao thé hién tinh trung thwe cao véi 115 ngudn (70%
quéc té tir WoS/Scopus, 30% Viét Nam) rd rang theo chudn Vancouver déy du bao

quat tir tong quan dén phuong phép hién dai ma khong phat hién déu hiéu dao vin
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hodc trich dan sai léch dam béo tinh nguyén ban va khoa hoc nghiém ngit cta toan b
nghién ciru.

3. Su phil hop gitra dé tai voi ngi dung, giita ndi dung véi nganh va ma so nganh

D¢ tai phit hop tuyét déi voi ndi dung khi Mé ddu chinh xdc néu vén @& dap gdy trdm
tich-H,S-CHy anh hudng tuyén tring 1am chi thi sinh hoc, ndi dung logic chit ché véi
Chuong 2 trinh bay phuong phép chuin quéc t& (GC-FID, Ludox-TMS50,
PERMANOVA) va Chuong 3 phan tich két qua 190 gibng, 67 ho, 11 bd, va 2 16p
(Chromadorea va Enoplea), phan bd 3 quin xa dénh gid mdi truong theo mua, ddng
thoi hoan toan phi hop v6i nganh Sinh thai hoc ma s6 9.42.01.20 khi tap trung nghién
ctru twong tac sinh thdi quan xa tuyén triing - yéu t& méi truong trong hé sinh thai séng
bi 4nh huémg boi dép chén.

4. Tinh tin cfy va tinh hién dai cia phwong phap st dung nghién ciru

Phwong phép phén tich H,S hién dai va ¢6 d¢ tin cdy cao su dung dién cye ion chon
loc véi @6 ldp lai 3 maw/diém dam bao dit liéu chinh xéc p<0.001, phuong phap do
CH, chuin quéc té bing GC-FID voi dudmg chudn khi chuén 15 ppmv Agilent cung
xir Iy théng ké Shapiro-Wilk/ANOVA/PERMANOVA dat tinh hién dai cao, phuong
phép xir Iy tuyén tring tién tién st dung Ludox-TM50 (SG 1.18) phén loai genus theo
NEMATYS/Platt-Warwick d&ém 100 c4 thé/mau va 1am tiéu ban vinh ctru dam bao do
tin cdy cao, dong thoi phuong phép théng ké da bién hién dai
(MDS/DistLM/SIMPER/PRIMER v6, STATISTICA 7.0) két hop chi s sinh thai
MI/ITD/c-p véi 16 diém x 2 mua cho 04 dot thu mau (2019-2021) thé hién tinh khoa
hoc tién tién va Iap lai tét ddc biét logic & Chuong 2 khi trinh bay 3 rdng tir Jdy miu
core 10cm dén phén tich DistLM stepwise R2.

5. Két qua nghién ctru méi ciia tic gia nhitng déng gép mai cho sw phat trién
khoa hoc chuyén nganh; dong gép méi phuc vu cho sin xuét, kinh té, quoc
phong, xa hgi va doi séng; nghia khoa hoc, gid tri va tinh tin cdy cia nhirng két
qua do

Két qua méi ciia tac gia 1a phat hién ndng do H,S cao nhét ngoai dap (1.03 mM tai
G1/G3) va CHy cao trong dap (2.62 uM tai G16) lan dau ghi nhédn theo khong-thdi
gian toan séng Ba Lai cuing dong gop khoa hoc méi xac dinh 190 giéng tuyén tring
phédn bd 3 qudn xa rd rét (ngoai/trong/thugng ngudn dap), nghién ciru nay da st dung
thanh cong cac chi s6 H’, MI, %c-p, ITD dé danh gia chét lugng méi truomg sinh thai
nén diy song Ba Lai. C4c chi sb trén da cho théy tinh théng nhét, chinh x4c va phu
hop trong danh gia chét luong moi truong nén ddy, nhit 1a vao mia mua. Vio mia
kho, chi s6 ITD c6 phan nhay cdm va chinh xdc hon khi so véi cic chi sé con lai.
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Nghién cltu nay nhén manh rf“mg nén két hop nhiéu chi sb sinh hoc khac nhau cua
QXTT trong dénh gia chat luong nén day dé dua ra nhan dinh toan dién va chinh xac
nhét. Hién trang chét luong moéi trudng sinh thai nén day cia song Ba Lai ghi nhén
mire kha t6t vao mua mua va trung binh vao mua kho. Ngoai ra, két qua méi xac lap
34 gibng tuong tac khi & mua mua (10 gidng chéng chiu H,S, 21 gidng chéng chiu
CHyy, Muia kho s6 gidng tuyén trung cé tuong tac voi khi gidm khi so véi mia mua,
(chi con 10 gidng: 6 gibng chéng chiu véi H,S, 4 gibng chéng chiu véi CHyy. Luén an
ndy lin diu ghi nhan, mot sé gibng tuyén trang nhu Daptonema, Theristus,
Eumonhystera, Monhystera ngoai kha ning chdng chiu ham luong chét hitu co cao,
con ¢o khd nang chéng chiu va thich nghi véi trim tich giau khi H,S va CH,.

Phan tich DistLM chi ra H,S/CHy-mn-pH 1a driver chinh cAu tric quin xa (dbRDA
giai thich 70%) ddc biét logic & Chuong 3 khi ANOVA 2 yéu t6 (mua-vi tri) va
SIMPER phén tich déng gép loai theo quén x4, ddng thoi dong gép thue tién phuc vu
san xudt-kinh té-xa hoi 1a dé xuét hé théng gidm sat chi thi sinh hoc (2 lén/ném,
nguong canh bao H,S-CH4) cho quan ly dap Ba Lai/MRC giam riii ro moi truong
PBSCL vdi cic ket qud c6 gid trj khoa hoc cao tinh tin cdy tuyét déi (p<0.001
ANOVA/PERMANOVA, 1ap 3x16 diémx4 mia) céng bd SCIE Q> chimg thuc déng
g6p quoc té.

Tom lai, ludn 4n nay da c¢é nhirng déng gép méi sau:

- Noéng do khi CH, va H,S trong toan chiéu dai song Ba Lai lin ddu tién duoc
nghién ctru day du theo khong gian va thoi gian trén ving ctra séng duy nhét thudc hé
thong cira song Ciru Long do ddp chén trén dong chinh;

- Phat hién va ghi nhdn duoc cic mirc d§ anh hudng cta khi CH, va H,S d6i voi
céc dic tinh cia quin xa tuyén tring séng tu do nhu do phong phu, mét do phan b,
c4c tinh chét da dang théng qua céc chi s dai dién, cip do cia cac nhém chi thi, céac
nhém wu thé ciing nhu céc tinh chat ndi tai khic ciia quan x4 tuyén tring song tu do
trong nén day tram tich séng Ba Lai;

- Daénh giad chét lugng moéi truong séng Ba Lai théng qua quin xa tuyén tring
1am chi thi. Pong thoi, cung cfip nhirng dir li¢u khoa hoc lién quan trong viéc van hanh
cbng dap Ba Lai, phuc vu gidm sat va quan ly méi truong nudc.

6. Uu diém va nhuge diém vé noi dung, két cAu va hinh thire ciia ludn 4n
Mo dau
Phian mé ddu néu rd tinh cép thiét, muc tiéu cu thé (do luomg H,S-CHy, nghién ciru

quan x3 tuyén tring, tng dung chi thi). y nghia khoa hoc-thye tién logic, lién két tdt




v6i nghién ctru truge. Tuy nhién, chua dinh lugng déng gép méi (190 giéng, 3 quan

e

xa).
Chuong 1: Tong quan tai liéu

Phén tong quan téng hop diy du (28 trang) vé ddp chin toan ciu/Viét Nam, khi H,S-
CH,, tuyén tring 1am chi thi, chi ro khoang tréng nghién ctru tai Viét Nam. Tuy nhién,
can hi¢u chinh s§ thi ty hinh (hinh 1.1, & muc 1.3.1,....)

Chuong 2: Vit liéu va phuong phéap nghién ciru

Phén vét li¢u-phuong phép chi tiét quy trinh (H2S theo Brown 2011, CH, theo Leloup
2007, tuyén trung Vinex 1996); 16 vi tri, 4 dot léy mau theo mua; phz’in mém chuédn
(PRIMER, Statgraphics); bang 2.1-2.2, hinh 2.1-2.8 minh hoa r&. Tuy nhién, quy trinh
ldy mAu lap lai dai dong, thidu bang vi tri toa do thu mau G1-G16 chi tiét, Hinh 2.2-2.5
thiéu budc sé/thdi gian bao quan, Hinh 2.7 thiéu miii tén flowchart.

Chuong 3: Két qué va thao luin

Phin két qua-thio ludn cung cip dir liéu phong pht vé tuyén triung (190 gibng, bang
3.1-3.18, hinh 3.1-3.59); phan tich da bién (MDS, PERMANOVA, DistLM) chuyén
sdu; so sanh tot véi nghién ctu trudc; ing dung thue tién (chi s6 MI/ITD danh gi4 chit
lwong ddy). Tuy nhién, Bang 3.11-3.12 thiéu in dam r ddng ké/sép xép |r| giam din;
Hinh 3.1-3.59 can chon loc thanh panel, Hinh 3.57-3.59 thiéu giai thich truc
dbRDA/vector; phu luc thiéu bang tém tit ANOVA.

Két luan va kién nghi

Phén két luan-kién nghi tom tit ngén gon 5 déng gbp chinh; kién nghi cu thé (gidm sat
2 lan/nam, ngudng canh bio); nhin manh tinh méi (do ludng toan dién H,S-CHy).
Dénh gi4 chung 1 phi hop ndi dung, két ciu va hinh thtc cta luén an.

7. N6i dung ciia ludin 4n ¢ cong bd trén tap chi, ky yéu Hoi nghi Khoa hoc nao va
gid tri clia cdc cong trinh céng bd cip cong bd WoS SSCI, SCIE, ESCL..., Scopus,
qudc té dwgc phian bién, tap chi trong nwée 6 tinh diém theo Hpi dong Gido su
nha nwée... va xép hang SCIMAGO

N6i dung ludn an cong bd 4 bai truc tiép lién quan véi bai 1 SCIE Q2 Environmental
Monitoring and Assessment (IF~3.0, 2022, Springer, phan bién qudc té, xép hang
SCIMAGO Q2) vé tic dong dap dén moi trudng intertidal va tuyén tring Ba Lai, bai 2
Tap chi Khoa hoc CN-DH Théi Nguyén (2022, 22(05), tinh diém HDGSNN) vé bién
dong mua céu tric quan xi tuyén trung séng Ba Lai, bai 3 Tap chi Khoa hoc CN-BH
Théi Nguyén (2021, 22(10), tinh diém HDGSNN) vé anh huéng mua dén danh gid stc
khée sinh thai day qua tuyén tring, bai 4 ACI Academia Journal of Biology (2023,
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45(2)) vé nong dd khi nha kinh anh huéng phan b6 doc tuyén trung song Ba Lai cling
gi4 tri cao ho trg luan an.

8. Két luin chung cin khéng cin - Mic do dat cac yéu cau ddi véi mot luan an
tién si nginh; Ban tém tit luin 4n c6 phin nao khong trung thuc nji dung chinh
cia ludn an khéong; Luidn 4n c6 thé dua ra bio vé cap Hoc vi tién si dugc hay
khong

Két luan chung ciia luan 4n cAn thiét va logic tong hop day du 5 két luan chinh vé H,S-
CH,, 3 quan xa tuyén tring, danh gia chit lugng ddy theo mua va dé xuét gidm sat chi
thi sinh hoc, lun 4n dat mirc xuét séc cac yéu céu tién si nganh Sinh thai hoc véi tinh
méi (190 gidng/3 quin xa méi) phuong phap hién dai (GC-FID/PERMANOVA) dix
ligu tin cdy (p<0.001) @ng dung thuc tién cao, ban tém tit luan 4n (Viét/Anh) trung
thuc 100% ndi dung chinh khong thdi phong hay sai léch ddy do muc tiéu két qua

déng g6p nghia, ludn an hoan toan du diéu kién dua ra bao vé cz’ip Hoc vi Tién si.
An Giang, ngay 14 thang 01 nim 2026

Ngudi nhan xét

J.“'/_Tﬁf\/

TS. Nguyén Tran Thién Khanh




BAN NHAN XET PHAN BIEN LUAN AN TIEN SI

Ho va tén hoc vién ngudi phan bién: NGUYEN TRAN VY

Hoc ham, hoc vi: Tién Si
Co quan cbng téc: Vién Khoa hoc su séng
Ho va tén nghién ctru sinh: PHAM NGQC HOAI
Tén dé tai luan an:
“Tuyén tring song Ba Lai trong diéu kién trdm tich tu khi Hydro sulfua,
metan lam chi thi phuc vu giam sat va quan ly moi truweong”.

Y KIEN NHAN XET
1. Tinh can thiét, thoi su, y nghia khoa hoc va thuc tién cia dé tai:

e Nghién ciru nay ctia luan 4n 1a rit can thiét vi két qua cia 4n 1a co s6 khoa
hoc vé thanh phan, dic diém va phan bd cia cac lodi tuyén tring trén song
Ba Lai. Két qua nay ciing 1a ngudn tai liéu tham khao quan trong cho céc
nghién ctru c6 lién quan dén quan ly dat ngap nude, quan 1y vé méi trudng, ...

o Két qua ctia ludn 4n con 1am co sé tham khao khi danh gia céc téc dong moi
truong trong cac du an quy hoach thuy dién, thuy loi, va cac hoat dong khac
¢6 lién quan dén dAt ngap nude trong tuong lai.

o Két qua xac dinh thanh phan loai ctia tuyén tring duéi téc dong cia cac yéu
t6 méi truong, dat biét 1a cac khi CHs, HaS gép phin dinh huéng g dung nhém
tuyén tring nhu mot trong nhitng cong cu chi thi sinh hoc quan trong dé danh gia
chit lwong méi trudong nude.

2. Swkhéng trimg ldp ciia d@é tai nghién ciru so véi cde cong trinh, ludn van, ludn
dn di cong bé ¢ trong va ngodi nieée; tinh trung thiee, ¥é rang va ddy di trong
trich dan tdi liéu tham khéo:

e Luan 4n khéng tring 18p v6i cac nghién ctru khac.
e Luin 4n d4 dat yéu cau vé tinh trung thuc trong viéc trich din céac cdng trinh
da dugc nghién ctu sinh cong bd trong va ngoai nude, tai lidu tham khao.




3. Sw phu hop gitta tén dé tai voi noi dung, gitta noi dung voi nganh va ma so
nganh:

Tén dé tai pht hop v6i ndi dung va ndi dung phit hop véi nganh va ma sb nganh.

4. D¢ tin cdy va tinh hién dai ciia phirong phdp da sit dung dé nghién ciku:

e Phuong phép nghién ctru phit hop véi cac muc tiéu va ndi dung dit ra thé
hién trong viéc chon vi tri thu mau, thoi diém khao sét, phuong phap thu mau
va phén tich mAu.

e DG tin cdy cua phuong phap nghién ctru: Phuong phédp nghién ctru ¢6 do tin
cdy vi dua vao cac nguén tai liéu tham khao di cong bd rd rang va co trich
din ngudn tai liéu tham khéo.

5. Két qua nghién citu méi ciia tée gia; nhitng déng gop méi cho sw phdt trién
khoa hoc chuyén nganh; déng gop mdi phuc vu cho san xudt, kinh té, quéc
phong, xd héi va doi séng; y nghia khoa hoc, gid tri va do tin cdy ciia nhitng
két qua dé. Két qua nghién ctru cta lufin 4n di dat dugc nhiing két qua moi
nhu sau:

" U'ng dung tuyén trung song Ba Lai trong diéu kién tram tich tu khi hydro
sulfua, metan lam chi thi phuc vu gidm sat va quan ly méi truong.

e Lan ddu tién dac diém moi truong vé ndng dd khi CH4 va H2S theo khong
gian va thoi gian lan dAu tién di duoc danh gid trén toan chiéu dai séng Ba
Lai.

e Xéc dinh dugc méi tuong giita cac khi CH4 va H2S, mét s6 yéu té moi
trudng voi cac cac quan x3 tuyén tring trén séng Ba La.

6. Uu diém va nhuoc diém vé néi dung, két cdu va hinh thire ciia ludn dn.

o Tdng thé két cdu va hinh thire ludn 4n phi hop.

e Uudiém ctia luén 4n: luin 4n di hoan thanh cac muc tidu va ndi dung d@ ra,
v6i phuong phép nghién ctru pht hop véi cdc ndi dung nghién ctru va két qua
c6 gia tri khoa hoc va y nghia thuec tién.

e Nhuoc diém:

- Sir dung mét s thuat ngit chwa chinh x4c trong phan muc tiéu nghién ciru
(dung tir “nghién cizu” khong phi hop lam khi viét muc tiéu nghién ctru).



- Trong phan xtt 1y s liéu (Phuong phap nghién ciru): can trinh bay cu thé da
sir dung céc xir ly thong ké nhu thé nio; khéng trinh bay “néuw”.

7. Néi dung cua lugn an da dwoc cong bé trén tap chi, ki yéu Hoi nghi Khoa hoc
nao va gid tri ciia cdc cong trinh dd céng bo.
Két qua luan 4n da duoc cbng bb trén 4 tap chi chuyén nganh c6 uy tin, trong
d6 c6 1 bai trén tap chi qudc té va 3 bai trén tap chi chuyén nganh trong nudc.
- La dong téc gia trong 1 bai trén tap chi: Environmental Monitoring and
assessment (SCIE).
- Hai bai trén Tap chi Khoa hoc va Céng nghé - Dai hoc Thai Nguyén (1 bai
tac gia chinh va 1 bai dng tac gia).
- Dong tac gia 1 bai trén tap chi Academi Journal of Biology.

8. Két lugn chung:
o Luin 4n dap tmng day di cic tiéu chudn chit luong cia mot ludn 4n tién si
chuyén nganh.
o Ban tém tit ctia ludn 4n phan anh trung thanh ndi dung co ban cta luin 4n.
o Luén an c6 thé dua ra bao vé cdp Hoc vién dé nhén bing Tién Si.

Tp. Ho Chi Minh, ngay 10. thang 01 nam 2026
Ngudi nhéan xét

Nguyén Trin Vy




BAN NHAN XET LUAN AN TIEN Si

Ho va tén nguoi viét nhan xét luan an: Vi Cam Luong

Hoc ham, hoc vi: Phé Gido su, Tién si

Co quan cong tac: Trudng Dai hoc Nong Lam TP.HCM — Khoa Thuy san

Ho va tén nghién ctru sinh: Pham Ngoc Hoai

Tén d& tai luan 4n: TUYEN TRUNG SONG BA LAI TRONG DIEU KIEN

TRAM TICH TU KHi HYDRO SULFUA, METAN LAM CHI THI PHUC
VU GIAM SAT VA QUAN LY MOI TRUGNG

Y KIEN NHAN XET

L Tinh can thiét, thoi su, v nghia khoa hoc va thuc tién cha dé tai:

Pé tai nghién ctru khia canh trAm tich doc tir thugng nguon tdi cira sdong Ba
Lai, v6i gia thuyét co sw anh huong ciia céng ngan dip Ba Lai & cira song. Viée két
hop céc yéu t6 khi CHy va HS, quén x4 tuyén tring trong mdi lién hé véi trdm tich
gitip thao luén buc tranh sinh théi, lam co s& danh gia bién dong cia mdi trudng.

2. Su khong tring lip cta dé tai nghién clru so v6i cac cong trinh, ludn van,
luén an da cong bd & trong va ngoai nude; tinh trung thue, rd rang va day du trong

trich dan tai liéu tham khéo.

Dé tai khong c6 su tring 1ap so voi cac cong trinh, ludn vin, ludn an di cong

bd & trong va ngoai nude. Tai liéu tham khao dugce trich din rd rang va day du.

3. Su phi hop giita tén dé tai véi ndi dung, gilta noi dung voi nganh va ma so
nganh.

Tén dé tai phu hop véi ndi dung nghién ciru.

Noi dung dé tai pht hgp v6i nganh va mé s6 nganh
4. DO tin cdy va tinh hién dai cia phuong phap da sir dung dé nghién ciru.

Dua theo ndi dung nghién ctru da dé ra, phuong phép nghién ctu da st dung
1a phi hop, cac phuong phap phén tich khi CHs va HaS ¢6 tinh cdp nhat va hién dai.
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5. K&t qua nghién cu moi cia tac gia; nhitng déng gép méi cho sy phit trién
khoa hoc chuyén nganh; déng gép mdi phuc vu cho sén xuat, kinh té, quoc phong,
x4 hoi va doi sdng. y nghia khoa hoc, gié tri va do tin cdy cua nhitng ket qua do.

Piém méi cua dé tai 1a nghién ciu két hop gifta cdc yeu to khi CHy va HaS,
quin x4 tuyén trung trong moi lién hé véi trdm tich song Ba Lai gidp thao luédn bic

tranh sinh thai, lam co s& ddnh gid bién déng clia moi truong.
6. Ut diém va nhuoc diém vé ndi dung, két cu va hinh thic cta ludn an.

Uu diém cta luan 4n 1a da thiét ké noi dung phu hop va déy da theo tén luin
an, voi két cAu va hinh thire ludn én dat yéu cau ciia mot béo céo khoa hoc chp do
nghién curu sinh.

Nhuoe didm luan 4n ndm & gioi han thiét ké nghién ctru (yéu to6 moi truong

cia tram tich, kha ning stt dung quan xa tuyen trung lam chi thi méi truong).

7. No6i dung cia ludn an da dugc cong b trén tap chi, ky yéu Hoi nghi Khoa
hoc ndo va gid tri cua céc cong trinh da cong bb (cap cong bé WoS (SSCI, SCI/E,
ESCI ...), Scopus, qué'c té cé phan bién, tap chi trong nuéc duoc tinh diém theo Hoi
dong Gido sw nha nude ... va xép hang SCIMAGO).

Nghién ctru sinh di cong bd 4 bai béo, trong d6 c6 1 bai béo quéc té (SCIE),
2 bai 14 téc gia chinh, cac bai bao ¢6 lién quan dén ndi dung cia ludn 4n tién si.

8. Két luén chung:
- Lu4n 4n dép (mg cac yéu cau doi véi mdt ludn 4n tien si nganh.
= Ban tom tat ludn 4n phan anh dugc ndi dung co ban cua luén an.

- Luén an co thé dua ra bdo vé cap Hoc vién dé nhan bang Tién si.

TP.HCM, ngay 14 thing 1 nam 2026
Nguwoi viét nhin xét
(Ky va ghi ¥d ho va tén)

Vii Cdm Luong




BAN NHAN XET LUAN AN TIEN Si

Ho va tén nguoi viét nhan xét luén 4n: Pham Dinh Dii

Hoc ham, hoc vi: Phé gido s, Tién si

Co quan cong tac: Trwdomng Pai hoe Thu Déiu Mét, Thanh pho Hé Chi Minh
Ho va tén nghién ctru sinh: PHAM NGOC HOAI

Tén @2 tai luan 4n: Tuyén trung séng Ba Lai trong diéu kién tram tich tu khi
hydro sulfua, metan lam chi thi phuc vu giam sat va quin ly méi truong

Y KIEN NHAN XET
1. Tinh cén thiét, théi sw, ¥ nghia khoa hoc va thue tién ciia dé tai

Song Ba Lai la nhanh ré cua song Tién (thudc hé thdng séng Mé Kéng), ¢
chiéu dai gan 55 km. Séng khong chi déng vai trd quan trong trong giao thuong, cung
cip ngudn nude cho nong nghiép va sinh hoat ma con cai thién khi hdu trong ving.
Soéng Ba Lai ¢6 céng ddp ngin dong chinh, chéng xdm nhdp min, bao vé ving dat
phin trung va thugng nguén khong bi min héa do triéu cudng. Ngoai ra, dip Ba Lai 12
mot dap 16n chdn dong chinh cira song thudce Péng bang song Ciru Long, tao nén hd
chira tich Iy luong 16n vat chat hiru co, hinh thanh mét bé chira phét thai khi CH,,
H,S 16n cia PBSCL. Do vy, hd chira tir dap Ba Lai la dbi tugng dé nghién ciru lugng
phat thai khi CHy, H,S tir trdm tich thuy vuc ciing nhu twong tc giita ching véi nhém
thuy sinh vat day, nhét 1a quin x4 tuyén tring (QXTT) s6ng tu do.

Hién nay, da c6 cac nghién ctru ghi nhéan tac dong cua khi CHy4, H,S 1én nhém
débi tugng thuy sinh vat nhu cd, muc, vi khuén, giap xac chan cheo.... Tuy nhién, nhom
sinh vét day van it dugc quan tim trong khi nhém sinh vat nay chiu anh huéng 16n
nhét tir khi CH, va H,S. Tuyén tring hay giun tron (Nematoda) 1a nhém sinh vat day
khong xwong sdng cd trung binh, ¢6 kich thudc hién vi tir 38 pm — 1000 pm. Péng c6
vai trd quan trong trong chu trinh van chuyén vét chét va ning luong clia hé sinh thai
thily vire. Chiing ciing 1a mét xich thirc 4n trung gian gitta sinh vét séan Xuét va sinh vat
Ién hon, nén moi tac dong lén tuyén trung s€ anh hudng dén cac sinh vét khac trong hé
sinh thai thay vuc. Tuyén trang dugc xem nhu la sinh vat chi thi do tinh nhay cam véi
thay ddi moi truong, nhung rét it nghién ciru xem xét anh hudng cia khi CHy va H,S
tir hd chira 1én ching. Tuy nhién, tuyén trung la cong cu ddng tin cay trong danh gia va
giam sat moéi truong, duoc sir dung rong rai trén thé gioi dé danh gia tac dong cua hoat
dong con nguoi 1én cac loai thiy vuc khiac nhau, bao gdm nude min, nudc lg, nudc
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ngot, va viing dat ngap nude. QXTT con lam chi thi cho bién ddi khi hau nhu néng 1én
toan cau, thay dbi muc nudc bién, thidu oxy trong nude bién va acid hoa. Diéu nay cho
thdy QXTT 14 cong cu linh hoat va hitu ich trong nghién ciru va dénh gia su thay déi
mai truong.

Do viy, dé tai luan 4n “Tuyén trung song Ba Lai trong diéu kién tram tich tu
khi hydro sulfua, metan lam chi thi phuc vu giam sat va quan Iy moi truong” la can
thiét, mang tinh thoi su, nhdm dénh gié su tach dong cua khi H,S/CH,,... 1én QXTT,
dong thoi gop phan xdy dung co sé khoa hoc cho viée dé xuit cac giai phap bao vé, sir
dung hop 1y, phuc héi va duy tri bao ton da dang sinh hoc & luu vyc song Ba Lai.

- Y nghia khoa hoc: Két qua luan 4n cung cp co sé dir liéu vé phan bd ciia cac
gibéng tuyén trung song tu do trong séng Ba Lai phuc vu tra ciru, tham khao, lam tién
d& cho cac nghién ciru sdu hon trong céng tic bao ton dat ngap nudc va quan ly moi
truong thiy vuc. Ngoai ra, bd sung, hoan thién phuwong phap ludn tng dung quan xi
tuyén triing 12 mo6t cong cu chi thi uu viét trong danh gia chat lwgng moi truong nude.

- 'Y nghia thuc tién: Két qua nghién ctru ciia luan 4n chi ra nhiing tac dong ctia
khi CHy, H,S 1én qu?m xa tuyén triung, khai quat dugc anh hudng cua khi CHy, H,S 1én
moi truong va hé sinh vat day ¢ thay vuc. Qua do, cé cac giai phap phu hop bao vé tai
nguyén da dang sinh hoc dat ngdp nudc, va xay dung co s& khoa hoc cho viéc sir dung,
giam sat va quan ly moi truong mot cach bén vimg. Ngoai ra, nghién ciru con mo ra
kha tmg dung tuyén tring lam céng cu quan tric sinh hoc dé giam sat chit lwong moi
truong tai song Ba Lai va cac thuy vuc tuwong tu. Ludn én cling lam ro tac dong cua
dép chén dbi v6i mdi trrdng va hé sinh vat day thong qua quén xa tuyén tring - nhom
sinh vat chi thi quan trong. Lun 4n ciing gop phdn cung cap ludn ctr khoa hoc quan
trong cho viéc xdy dung, van hanh va quan ly cac cong trinh dap chin - hd chia,
huéng dén giam thiéu tac dong tiéu cuc dén moi truong.

2. Sy khong trung lap cuaa dé tai nghién ciru so voi cac cong trinh, luan van, luin
an da cong bb & trong va ngoai nudc; tinh trung thwe, ré rang va day di trong
trich dan tai liéu tham khao

Day 1a cong trinh nghién citu ¢6 tinh méi, du tién va dién hinh & séng Ba Lai,
tinh Bién Tre thudc vung PBSCL, noi co su giao thoa gira nudéc méan va ngot theo su
bién dong cua triéu cuong trong mua kho va mia mua, dic biét 1a anh hudng truc tiép
cua ham lugng khi hydro sulfua (H,S) va metan (CH,) trong diéu kién trdm trich, ta
dong dén chat lugng moi truong va su da dang thanh phan loai quin xa tuyén trung
song Ba Lai, mdt trong nhitng cong cu quan trong dugc ung dung lam chi thi trong
quan triic va quan ly méi truong song Ba Lai.

Vi 296 tai liéu tham khao da duoc st dung va trich dan déy dua, rd rang, trung
thuc. Mot sb tai liéu cap nhat dén 2020-2024.



Do viy, d& tai ludn an Tuyén trimg séng Ba Lai trong diéu kién tram tich tu khi
hydro sunfua, metan lam chi thi phuc vu gidm sdt va quan Iy méi truong khdng c6 sy
tring 1ap véi cac voi cac cdng trinh, ludn van, ludn dn dd cong bo trong va ngoai nudc.

3. Sw phu hop giira tén dé tai véi ndi dung, gitta ndi dung v6i nganh va ma )
nganh

Tén d tai luan an hoan toan trung khép véi ndi dung. Céc ndi dung nghién ctru
trong luan 4n trung khép véi ma nganh hoc.

4. Dj tin cdy va tinh hién dai ciia phwong phap da sir dung dé nghién ciru

Cac thiét bi va phurong phap nghién ctru sir dung ngoai thuc dia va trong phong
thi nghiém hién dai, pht hop va c¢é dd chinh xac cao:

- Céc théng sb moi truong co ban ciia trdm tich nhu thé oxy hoa khir (ORP,
Oxidation-Reduction Potential, mV) va pH, d6 man (g/L), 1in lugt duge do bing thiét
bi may do cAm tay: MILWAUKEE MW102, mdy do MILWAUKEE MW500, va may
thiét bi do WTW ProfiLine Cond 3310. MAu trAm tich dugc bao quan chuyén vé
Phong thi nghiém Hod phén tich, Truong Pai hoc Khoa hoc Ty nhién, Dai hoc Quéc
gia TP.HCM d& phén tich kich thudc hat va nong d khi hydro sulfua, metan.

- Phén tich ndng do khi hydro sulfua (mM) bing phwong phdp dién cuc mang
chon loc ion theo Brown va cdng su (2011) [219] va phan tich ndng do khi metan
(uM) bing phuong phap sic ky khi (GC) detector ion héa ngon lira (FID) theo Leloup
va cOng su (2007) [220].

- Phuong phap théng ké va xir Iy s6 liéu:

Céc phén tich dugc thuc hién bang phan mém Statgraphics Centurion 18 (ver.
18.1.12). PERMANOVA hai yéu t6 dugc phan tich bing phin mém PRIMER v.6 +
PERMANOVA. St dung phuong phap phéan tich héu kiém Tukey HSD xir ly céc
thong sb mdi truong (pH, nhiét 46, d6 man, ORP, EC,...)

5. Két qua nghién ctru méi ciia tac gid; nhirng dong gép méi cho sy phat trién cia
chuyén nganh; dong gop méi phuc vu cho san xuét, kinh té, quéc phong, xi hoi
va doi sdng. Y nghia khoa hoc, gi4 tri va dd tin ciy ciia nhirng két qua do

5.1. Ludn an co nhitng két qua mdi nhu sau:

- Xac dinh duoc né“mg dd khi CH, va H,S trong toan chiéu dai song Ba Lai lan
déu tién dugc nghién ctru day di theo khong gian va thdi gian trén ving cira song duy
nhit thudc hé thong cira séng Ciru Long do dap chin trén dong chinh;

- Phat hién va ghi nhan dugc cac mic dé anh huong cua khi CHy va H,S dbi voi
céc dic tinh cia quin xa tuyén tring séng tu do nhu do phong phu, mat d§ phan bd,
cac tinh chét da dang théng qua cac chi sb dai dién, cép do cua cac nhom chi thi, cac




nhom uu thé ciing nhu céc tinh chit ndi tai khac cua quan xa tuyén tring séng tu do
trong nén day trim tich song Ba Lai;

- Danh gia chét lugng méi truomg séng Ba Lai thong qua quan xi tuyén tring lam
chi thi. Ddng thdi, cung cip nhirng dir liéu khoa hoc lién quan trong viéc van hanh
cong dap Ba Lai, phuc vu giam sat va quan ly méi truong nude.

5.2. Nhitng dong gép mdi cho sw phdt trién khoa hoc chuyén nganh, phuc vu cho san
xudt kinh té, quc‘;c phong, xd hoi va doi séng,

- Két qua nghién ciru cua ludn an 1a co sé dir liéu quan trong phuc vu cho cac
nghién ciru tiép theo ¢ cac thuy vuc khac thudoc vung DBSCL noi riéng va trong ca
nudc noi chung, phuc vu cho cong tac dao tao va nghién ctru co ban trong linh vuc
sinh thai hoc.

- San pham ctia ludn an dugc tng dung vao danh gia chat lugng méi truong nén
day tai cac thity virc hd chira va dép chin, cho phép theo doi hiéu qua cic bién dong
moi truong theo thari gian va khong gian, duy tri va cai thién chat lugng sinh thai nén
day, dam bao céac chirc nang sinh thai cia hé théng thuy vue, dong thoi thiét 1ap mot
chwong trinh giam sat dinh ky dya trén céc chi sd sinh hoc ciia QXTT cho céc thuy
vuc, hd chira khac & Viét Nam.

- Nghién ciru phat thai khi nha kinh, quén xa tuyén trung, dap chin gép phan rét
I6n vao muc tiéu phat trién kinh té xa hoi, giao théng, déng gop to 1én trong viée du
trir nudc ngot cho sinh hoat, bao dam an ninh lwong thuc, nang lugng, thuy san, néng
nghiép, cong nghiép, giai tri va du lich sinh thai,... cling nhu ngin min do triéu cuong
viing ven bién.

6. Uu diém va nhwoc diém vé ni dung, két cau va hinh thirc cia ludn an

Noi dung ludn dn: Luan 4n di nghién ciru mét cach co hé théng vé tac dong cia
khi H,S va CH; dén dac diém va cdu triic phan bd cia quan xa tuyén tring séng tu do
trong tram tich song Ba Lai. Qua trinh khéo sat dugc thuc hién theo khong gian tai 16
vi tri doc theo song Ba Lai, trong dd, c6 3 vi tri ngoai dap va 13 vi tri trong dép (kéo
dai dén thugng ngudn); va theo thoi gian, bao gdbm mua mua (2019 va 2020) va mua
kho (2020 va 2021). Ngoai ra, cic thong sé moi truomg khac, nhur thé oxy hoa khir
(ORP), pH, dd man, thanh phén trAm tich, cling dugc xéc dinh va danh gia sy tac dong
ctia chung dén QXTT. Mdi lién hé giita cac thong s6 moi truomg, giita thong sb mai
truomg va dic diém quan xa tuyén tring da duoc phén tich. Dua trén cac két qua thu
dugc tac gia dd danh gia hién trang chat luong moi truong sinh thai nén day séng Ba
Lai theo quan xa tuyén tring va dé ra céc giai phap dé quan ly méi trudong & cac thuy
vire ti dong, hd chira do anh hudng cua dép chén.

Két cdu va hinh thire lugn dn: Luan an gdm c6 phin M¢& ddu va 3 chuong
(Chuong 1. Téng quan tai liéu; Chuong 2. Vit liéu va phuong phép nghién ciru;
Chuong 3. Két qua va thao luan); Két luan va dé nghi; Tai liéu tham khao: 21 bang; 73
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hinh. B cuc ludn 4n hop 1y va ¢6 hé théng; Hinh thirc trinh bay ro rang, ding miu qui
dinh cua mot ludn an tién si. Tuy nhién, van con mét sb 181 soan thao nha.

7. Noi dung cuia luin an da dwoc cong b6 trén tap chi, ky yéu Hbi nghi Khoa hoc
nao va gia tri ciia cic cong trinh da cong bd

C6 4 bai bdo cong bo lién quan ndi dung luén 4n, gdm:

- 01 bai quéc t& uy tin (2022, Environmental Monitoring and Assessment,
Springer; SCIE, Q2, IF~3.0).

- 02 bai Tap chi Khoa hoc va Cong ngh¢ - Pai hoc Thai Nguyén (2022 va 2021,
tap chi ACI va duge tinh 0-1,0 diém tir nam 2021 theo hdi dong GSNN).

- 01 bai Academia Journal of Biology - Vietnam Academy of Science and
Technology (2023, tap chi ACI, dugc tinh 0-1,25 diém tir 2023 va 0-1,0 diém tir 2025
theo hdi ddng GSNN).

8. Két luin chung

Ludn 4n dap tmg da yéu ciu vé ndi dung va hinh thirc d6i véi mot lun an tién
si nganh Sinh thai hoc, ma sd: 9.42.01.20.

Ban tém tit ludn 4n phan anh trung thanh véi ndi dung co ban luén an.

Luén an du moi diéu kién dua ra bao vé cap Hoc vién dé nhéan bang Tién si.

Thanh phé Hoé Chi Minh, ngay 14 thang 01 ndm 2026

Ngwoi viet nhan xét

D———?ﬂ——//ﬂﬁ;’/

PGS. TS. Pham Dinh Du




VIEN HAN LAM CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA HQC VA CONG NGHE VIET NAM DPoc 1ap - Tw do - Hanh phiic
HOC VIEN KHOA HQC VA CONG NGHE

Tp. HCM, ngay 02 thang 02 nam 2026

BIEN BAN CUA
HQI PONG DANH GIA LUAN AN TIEN SI CAP HQC VIEN

Ho va tén NCS: Pham Ngoc Hoai

Tén dé tai Luan an: Tuyén tring song Ba Lai trong diéu kién trdm tich tu khi
hydro sulfua, metan lam chi thi phuc vu giam sat va quan
ly moi truong.

Chuyén nganh: Sinh thai hoc

M3 sb: 94201 20

Nguoi huéng din ~ PGS.TS. Ngé Xuin Quang
TS. Nguyén Minh Ty

Phan I:

1. Pai dién co s dao tao (PGS.TS. Nguyén Thi Phuong Thao) tuyén bé 1y do,
doc quyét dinh ctia Giam dbc Hoc vién Khoa hoc va Cong nghé vé viéc thanh
lap Hoi dbng danh gid ludn 4n tién si cdp Hoc vién va d& nghi Chu tich Hoi
ddng (PGS.TS. Nguyén Thi Phuong Théo) didu khién phién hop.

2. Chu tich Hbi dong cong bd danh sach thanh vién c6 mit, théng qua chuong
trinh budi bao vé, dé nghi Thu ky thong bao cac diéu kién chuén bi cho budi
bao vé va doc ly lich khoa hoc cua NCS.

3. Thu ky thong bao cac diéu kién cho budi bao vé.

4. Céc thanh vién hoi dong va nhitng ngudi tham du hoan toan dong y vé 1y lich
khoa hoc va qua trinh dao tao cua nghién ctru sinh NCS. Pham Ngoc Hoai.

5. NCS. Pham Ngoc Hoai trinh bay ndi dung luan an trong thoi gian 30 phut

6. Céc phan bién doc nhan xét va dat cau hoi:

6.1. Phan bién 1. PGS.TS. Pham Thanh Luu (ban nhén xét gii kém)

- NCS d c6 4 cong bb lién quan dén ludn 4n (01 bai trén tap chi Quéc té va 03
bai trén tap chi chuyén nganh trong nuéc);

- Luén an dap tng duoc tinh phu hgp, phuong phap nghién ctru phu hop, hién
dai nén két qua cua ludn an tdt, do tin cay cao.




- Tuy nhién c6 mét sb han ché lién quan dén: 1) Tong quan; 2). Ra soat va cdp
nhét thém tai liéu tham khao méi; 3) phan tich nhu cac goc dinh dudng N, P
dbi v6i quan x4 tuyén tring,

Phan gép y cu thé khdc dé hoan thién ludn dn: xem trong van ban gép ¥ clia phan
bién.
Cau hoi:
1. Su bién ddng cua quf;in x4 tuyén tring theo khéng gian va thoi gian & song
Ba Lai trong didu kién tich tu khi ..; va c6 dic trung gi khic biét gi so véi
cac mbi trudng song tuong ty nhung khong c6 dap chén.
2. Phan tich tinh kha thi ctia viée sir dung tuyén tring lam chi thi sinh hoc
trong danh gia strc khoé sinh thai va chat lugng méi truomg & séng Ba Lai.
6.2. Phan bién 2. PGS. TS. Tran Ngoc Diém My (ban nhan xét giri kém)
- Ra soét cdc 131 chinh ta va can théng nhat cac thuat ngit lién quan phén
vung sinh thai.
- Chon loc tai liéu tham khao tap trung theo cac ndi dung chinh cua luén
an, tranh dan trai.
- Phan trinh bay két qua va thao luan nén di song song v6i nhau dé dé theo
d5i va danh gia, so sanh véi cac két qua da cong bo.
- Cén xac dinh phén ving theo dé man cta tit ca cac diém khao sat dé
thuén tién trong viéc phan tich vé thanh phé‘in va phéan bb tuyén tring theo d6
min song song voi cac yéu td moi truomg khéc.
- X4c dinh cu thé hon nhém loai ¢é tiém nang lam chi thi cho méi truong
nghién ctru cia luén an.
Céc gbp y khac xem ban nhén xét kem theo.
Cdu hoi:
1. Chu tric quan xa tuyén tring trong mdi truong tich tu H,S va CHy
c6 gi khac so véi cac méi truong khac? Va khac vai chinh didu kién
moi trudng song Ba Lai trong nhiing nghién ctru trude day hay
khong? C6 nhiing loai chi thi cu thé ghi nhén trong luin 4n hay
khong?
2. C6 that sy cac thong s6 H,S va CHy 1a yéu té tac dong chinh giy
stress dén cau tric quan xa tuyén tring tai khu vuc nghién ctru?
3. Trang 69-70: Cén thao lun thém ¥ nghia ctia két qua khi ting sb
diém thu mau nhu nghién ctru nay di thuc hién.
6.3. Phan bién 3. TS. Nguyén Tran Thién Khanh (ban nhin xét giri kém)

DoOng thudn voi cac nhén xét cua cac phan bién 1 va 2.
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- Céc gbp y khac xem chi tiét trong ban nhan xét.

Cau hoi:

Cdu 1: Trong phéan tich DistLM mua mua (Hinh 3.57), tai sao bién man
va pH lai 1a hai yéu t& chi phdi chinh quan xa ngoai dap (G1-G3),
trong khi CH4 va bun lai quan trong hon voi quan xi trong dap
(G4-G7)? NCS ¢6 thé giai thich co ché sinh thai dya trén dit lidu
ANOVA hai yéu t6 khong?

Céu 2: Trong d& xuét giam sat 2 1an/ndm (muc 3.5), NCS dit ngudng
canh bio H2S-CH4 dua trén chi s§ MI/ITD nhu thé nao cho cu
thé? Néu phét hién quan xa thuong ngudn G16 chuyén tir 'trung
binh' mia mua sang 'x4u' mua khé lién tuc 2 nam, NCS s& kién
nghi diéu chinh van hanh dap Ba Lai ra sao dé giam tich tram tich
hiru co?"

7. Tac gia luén an tra 1oi cac cdu hoi cua phan bién

Sau phan tra o1 clia tac gia ludn 4n, y kién ctia cdc phan bién nhu sau:

Y kién ciia phin bién 1.

Pong y phan tra 1oi cia NCS.

Y kién ciia phan bién 2:

Nbéi dung tra loi cdc cau hoi cua phan bién 2:

Téc gia da tra 101 ddy du cdc y theo cAu hoéi 1 clia phan bién nhu: 1). Céc
théng sb HaS va CHy c6 tac dong chinh 1én quan x4 tuyén trung trong khu vuc
nghién ctru; 2). So sanh ciu triic quan xa tuyén tring giita nghién ctru nay so véi
céc két qua nghién ctru trude dé thiy mic do tic dong cla dap chin d6i véi méi
truong sinh vat; 3). Xac dinh nhém sinh vat chi thi: cé dua ra cdc nhém chéng
chiu moi trudong.

Y kién ciia phan bién 2 sau khi nghe phan tra 1oi ciia tde gid lugn dn:

- Dong ¥ véi cac giai thich ctia NCS va can dua cdc y tra 10i ndy cia NCS vao
luén 4n khi chinh stra theo gép ¥ ctia hdi dong.

- Nén xac dinh nhém tuyén tring nhay cam véi céc yéu t6 moi trudong theo
nghién ctru nay 1am chi thi ¢6 thé cho khu vuc dap Ba Lai hoic cé thé cho méi
truong tuong tu.

Y kién ciia phan bién 3:

Pong y phan tra 1oi ctia NCS.



8. Céc thanh vién khac trong Hoi ddng dua ra y kién nhén xét va dit cau hoi
81. PSG.TS. Vii Cam Luong
- Déanh gi4 cao két qua nghién ciru clia luan an va ddng y véi céc v kién cia cac
phan bién da néu.
- Mot s6 gop v theo ban nhén xét dinh kém.
8.2. PGS.TS. Pham Binh Dt
- Panh gia cao khéi luong cong viée nghién ciru ctia luan 4n.
- Céc gop ¥ cu thé xem ban nhan xét kém theo.
8.3. TS. Nguyén Tran V§
- Pong y vdi cac y kién thanh vién hoi dong khéc. Cac gop y chinh sira hoan
thién dugc ghi trong phiéu nhén xét dinh kém.
8.4, PGS.TS. Nguyén Thi Phuong Théo
- Luén an la c6ng trinh nghién ctru ¢é y nghia khoa hoc va gia tri thuc tién, cé
déng gop vao linh vue nghién ctiru chuyén nganh.
- N6i dung ctia ludn 4n duge cong bd trong céc tap chi ¢é uy tin trong va ngoai
nude, vi vay két qua nghién ctru ¢6 do tin cdy cao.
- NCS tham khéo thém cac y kién khac trong phiéu nhén xét dinh kem.
9. Nhitng nguoi tham dy co thé dat cau hoéi dé kiém tra kién thirc va trinh do
nghién ctru khoa hoc ctia nghién ctru sinh
10. Tac gia luén 4n tra 161 cac cdu hoi néu ra
11. Pai dién tap thé huéng dan phat biéu y kién bang vin ban

Phan II: Hoi ddng hop riéng dé bau ban kiém phiéu, bé phiéu kin va thio
ludn thong qua quyét nghij ciia Hoi dong

1. Hoi dong bau ra Ban kiém phiéu gém 3 nguoi:
A - Trudéng ban: PGS.TS. Pham Thanh Luu.
B - Uy vién: PGS. TS. Pham Binh Dii
C - Uy vién: TS.Nguyén Tran Vy.
2. Sau khi danh gia tan thanh luan an, nguoi bo phiéu c6 thé xem xét danh gia
luén 4n dat loai xuét sic hay khong. Luén an dugc danh gia xuét sic néu:
a. Ludn an c6 gia tri cao vé khoa hoc, c6 déng gop dang ké trong viéc bd sung,
phét trién va 1am phong phti thém kién thite 1y thuyét ctia khoa hoc chuyén



nganh, duoc thé hién qua cac bai bdo da cong bé trén céc tap chi khoa hoc
c¢6 uy tin vé chét luong khoa hoc & trong va ngoai nudc, hodc

b. Luén an c6 gié tri khoa hoc va thuc tién, két qua cta luan 4n d& dugc Ung
dung trén dién rong va dugc danh gia cao

3. Quyét nghi cia Hoi dong: (Quyét nghi giri kém)
Phin III:

L.
2. Chu tich Hoi déng doc quyét nghi cua Hoi dong.

Trudng ban kiém phiéu céng bd két qua danh gid luén 4n.

Chu tich Hoi dong tuyén b Hoi dong di hoan thanh nhiém vu va trao lai
quyén diéu khién cho Co sé dao tao.

THU KY CHU TICH

ey

TS. Nguyén Tran V§y PGS.TS. Nguyen Thi Phwong Thao
XAC NHAN CliA €GSFDAO TAO
PHO GIAM g
Y\QC VA C\O. AM DOC
o

o
N LT

Nguyén Thi Trung



VIENHANLAM CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA HQC VA CONG NGHE VN Dijc 14p - Ty do - Hanh phic
HQC VIEN KHOA HQC VA CONG NGHE

Tp. HCM, ngay 02 thiang 02 niim 2026

QUYET NGHI CUA
HOQI PONG PANH GIA LUAN AN TIEN SI CAP HOC VIEN
Ho va tén NCS: Pham Ngoc Hoai
Tén dé tai Ludn 4n: Tuyén tring song Ba Lai trong didu kién trdm tich tu khi
hydro sulfua, metan lam chi thi phuc vu giam sét va quan
ly moi truong.
Chuyén nganh: Sinh thai hoc
M so: 9420120
Ngudi huéng ddn ~ PGS.TS. Ngé Xuén Quang
TS. Nguyén Minh Ty
1. Két qua bd phiéu danh gia luin 4n cia Hji ddng:
7/7 thanh vién df‘)ng y NCS. Pham Ngoc Hoai dugc nhén hoc vi Tién si
Sinh thai hoc;
2. Nhiing két luin khoa hoc co bén, nhitng diém mai, dong gop mdoi cia
luan 4n:
Luin 4n dat dwge mot s6 két qua méi nhu sau:
+ Lan dau tién ndng d6 khi CH, va H,S di duoc danh gia trong toan chiéu
dai cua song Ba Lai theo khong gian va thoi gian.
+ Xac dinh dugc mbi quan hé twong tac gitta CH,, HaS va cAu tric quéan xa
tuyén trung.
+ Pé xuat tiém ning Umg dung tuyén tring nhu chi thi sinh hoc cho giam
s&t moi truong tram tich va phét thai khi nha kinh, phuc vu quan ly maéi truong,
phat trién kinh té — xa hoi bén vitng.

Co s khoa hoc, do tin cay ciia nhirng luain diem va nhirng két luin néu
trong luan an:
Keét qua ctia ludn én c6 co s& khoa hoc va ¢é dé tin ciy cao.
¥ -~ Ay A « X a ~ A s = - A - A
3. Y nghia vé ly lu@n, thye tién va nhirng de nghi sir dung cac két qua nghién
ciru cua ludn an:

Y nghia khoa hoc ciia dé tai:




Két qua nghién ciru cta ludn 4n da cung cap ngudn co sé dit liéu vé thanh
phdn, dic diém va phan b cua cac lodi tuyén tring trén toan tuyén séng Ba
Lai. Pay la di liéu nén quan trong trong giang day va cho cac nghién ciru
trong céc linh vue dat ngép nudc, bien doi khi hu, thiy sinh, sinh théi song
va clra sOong, giam sat va quan ly moi truong.

Két qua ciia ludn an cung cap co s khoa hoc quan trong cho: 1). Céc nghién
ctru sdu hon trong linh vure quan 1y, bao ton dat ngap nudce va thiy vuc; 2).
Gidm sét, danh gia tac ddng moi truong cho céc qui hoach lién quan dén
cac dong chay va hé sinh thai dit ngép nude.

Két qua nghién ctru dé khai quat duge anh hudng cta khi CHy, H,S 1én moi
truong va hé sinh vat day & céc thiy vue; mo ra tiém ning ting dung tuyén
tring nhu chi thi sinh hoc cho giam sat moi trudng trim tich va phét thai khi
nha kinh, phuc vu quan Iy méi truong, phét trién kinh té — xa hoi bén ving.
Trong thuc té, két qua nghién ctru ctia luan 4n gop phin dénh gia anh hudng
clia cdng trinh ngin mén trén séng Ba Lai ddi v6i hé sinh thai nén déy cla
song Ba Lai. Pay 14 ludn cir khoa hoc dé dé xuét cac giai phap thich hop
khi xay dung, van hanh va quan ly cac cong trinh ddp chin - hd chira, huéng dén
giam thiéu tac dong tiéu cuc dén moi trudng.

4. Nhirng thiéu sot vé ndi dung va hinh thitc ciia lufin in:

NCS tham khao céc gbp v chi tiét ctia cac thanh vién Hoi dong vé thiéu sét

ve ndi dung va hinh thirc ctia luén an (vdn ban giri kém). Luu y mét s6 diém chinh
nhu sau:

Hinh thie:

T4c gia can ra soét 16i chinh ta, 15i danh may.

Can ra so4t va chon loc céc tai lidu tham khao that dién hinh va cédp nhat
lién quan dén ndi dung nghién ctru ctia ludn 4n dé trich dn, tranh dan tréi
va mang tinh liét keé;

Théong nhét cac thuat ngir da st dung trong ludn 4n nhu phan vung sinh
thdi: trong dép, ngoai dap, thuong ngudn va ha nguodn,.....

Noi dung:

B6 sung thém tong quan cac nghién ctru vé tuyén trung lién quan dén khi
nha kinh va lam r6 thém khoan trong trong ghién ctru cuia luén éan.

Vat liéu va Phwong phap:

[



e Bo sung phuong phap xac dinh cac loai nhay cam va chong chiu doi vadi cac
yéu td moi trudong trong nghién ciu nay.

‘ - b -
Két qua va thio luan:

e Cén trinh bay phan thao luin song song véi cac két qua tuwong tmg dé d&
theo déi ciing nhu thuan lgi khi so sanh véi cdc két qua da cong bé nhu da
@& cap trong tong quan;
e Phan giai phap: can cu thé hon dua trén cc két qua ctia luan 4n;
e Trinh bay phan két luan va kién nghi xuc tich va cu thé hon.
5. Mirc do dap ing cic yéu cau ciia luin 4n:
Luén an dap ing dz"iy du cc yéu cau ctia mot luan 4n tién sinéu & Quy ché
dao tao Sau dai hoc.
6. Nhirng diém can bd sung, sira chita (néu cd) trwde khi ngp luin an cho
Thur vién Quée gia Viét Nam:
Chinh sira theo muc “thiéu sét ciia luén an” da duoc trinh bay ¢ trén va cac
g6p ¥ chi tiét ctia cac thanh vién hoi dong.
7. Kién nghi ciia Hoi dong vé viée cong nhén trinh dd va cip bing tién si
cho nghién citu sinh:
pé nghi Hoc vién cép bang Tién st Sinh thai hoc cho NCS. Pham Ngoc
Hoai.
8. Nghi quyét dwge 7/7 thanh vién Hi dong nhit tri théng qua bing bidu
quyét cong khai.

THU KY CHU TICH
N Y
|

TS. Nguyén Tran V¥

Nguyén Thi Trung



VIEN HAN LAM
KHOA HQC VA CONG NGHE VN
HOC VIEN KHOA HQC VA CONG NGHE

CONG HOA XA HQI CHU NGHIA VIET NAM
Poc lap - Ty do - Hanh phic

BAN GIAI TRINH CHINH SUA, BO SUNG LUAN AN TIEN Si
CAP HQC VIEN

Ngay 02 thang 02 nam 2026, Hoc vién Khoa hoc va Cong ngh¢ da to chirc
danh gia luan an tién si cip Hoc vién cho nghién ctru sinh Pham Ngoc Hoai theo
Quyét dinh s6 1517/QDP-HVKHCN ngay 22 thang 12 nam 2025 cua Giam doc
Hoc vién.

Dé tai: “Tuyén trung song Ba Lai trong didu kién tram tich tu khi hydro
sulfua, metan lam chi thi phuc vy gidm sat va quan ly mai truong”

Nganh: Sinh thai hoc Ma s6: 9 42 01 20

Nguoi huéng din khoa hoc: PGS.TS. Ngo Xuan Quang va TS. Nguyén
Minh Ty

Theo Bién ban ctia Hoi ddng, NCS phai bo sung va chinh sira luan én cac
diém sau day:

Nbi dung di dwgc chinh sira, bo

STT

Noi dung dé nghi chinh sira, bo
sung

~ sung
(Ghi ré 56 trang/chuong/muc... dd
dwoc chinh sua)

Ve hinh thtrc

« Téc gia can ra soat 16i chinh
ta, 16i danh may.

« (Can ra soat va chon loc cac tai
liéu tham khao that dién hinh va
cap nhdt lién quan dén nodi dung
nghién ctu cua luan an dé trich
dan, tranh dan trai va mang tinh
liet ké.

» Théng nhét cac thuit ngit da
sir dung trong luan an nhu phan

vung sinh théi: trong dép, ngoai

NCS da kiém tra cac 18i chinh ta, 16i
d4nh may, thong nhét thuat ngir phan
vung sinh thai, bo sung cap nhat tai
liéu tham khao mai va luot bo cac
tai liéu dd qua cli trong toan luan vén
va dd chinh stra theo gop y cua Hoi

dong.




STT

Ndi dung dé nghi chinh sira, bo
sung

Néi dung da dwoc chinh sira, bo
sung
(Ghi ro 56 trang/chuwong/muc... da
dwoc chinh sia)

dap, thuong nguon va ha

(B

Phan phuong phdp nghién ctru,
b6 sung phuong phap xac dinh
céc loai nhay cam va chéng chiu
déi voi cac yéu té moi truong

trong nghién ctru nay.

NCS di bd sung phuong phap xéc
dinh cac loai nhay cam va chéng
chiu déi voi céc yéu t6 moi trudong

trong nghién clru nay tai muc 2.4.

Két qua va thao luan:

« Cén trinh bay phan thao luan
song song véi cac két qua tuong
tng dé dé theo ddi cling nhu
thuan loi khi so sanh vai cac két
qua da cong bd nhu di dé cap

trong téng quan;

» Phin giai phap: can cu thé hon
dua trén cac két qua cua luan an;
e Trinh bay phan két luan va

kién nghi stc tich va cy thé hon

NCS d4i ra soat chinh sira theo gop y
ctia Hoi dong tai Chuong 3 két qua
va thao luén (trang 44 — 111); Déi
v6i phan giai phéap da b sung cu thé
cac giai phap dua trén két qua luan
an.

Déi v6i phan két luan va kién nghi
(trang 112 -113) NCS da trinh bay

stic tich va cu thé hon.

Trong phan tong quan, b6 sung
cac nghién cutru co lién quan dén
viéc st dung tuyén tring lam chi
thi v&i khi nha kinh néi chung va
khi metan, khi hydro sulfua noi
riéng ¢ song Ba Lai cling nhu ¢
cac ctra song khac trong nudc va

trén the gioi

Riéng ¢ song Ba Lai, hién chua co
nghién cuu lién quan dén tuyén
trung lam chi thi khi nha kinh metan
va khi doc hydro sulfua. Nghién ctru
cta lun 4n 12 nghién ctru dau tién vé
mdi quan hé nay, do vy NCS dé
xuit dugc bd sung thong tin nay
trong muc 1.4.3 luan an (trang 24) dé

lam noi bat hon tinh mai cua ludn an

Mot so6 doan trong phfin chuong

NCS da hiéu chinh theo gop y cua

|




STT

Noi dung dé nghi chinh sira, bd
sung

Ndi dung da dwoc chinh sira, bo
sung
(Ghi ¥é 56 trang/chuong/muc... dd
duoc chinh sua)

1-Téong quan, NCS nén xem xét
tach doan cho doan van mach lac

hon.

Vd: dong “Theo Van Htru Tap
(2015),....0 trang 6; dong “Dap
chan lam dao 16n qu4 trinh lun

chuyén vat chat,...”

Hoi dong.

Lam ro thém trong phan 1.5.3
(trang 30) hoac viét thém mot
phan 1.5.4. Tong quan cac
nghién ciru vé chi thi méi trudng
nude, tram tich, khi nha kinh va
quan xa tuyén tring ¢ song Ba
Lai, dé tir d6 lam rd va chi ra
duge cac khoan tréng nghién

curu.

NCS d3 bo sung trong muc 1.4.3
luan an (trang 24), cu thé:

“Mic d, dd c6 mot so nghién ciu
vé tuyén trung & song Ba Lai va khu
vuc song Mé Koéng lién quan dén
chu truc trAm tich va yéu t6 méi
truong nhung chua c6 nghién ctru sur
dung chi thi tuyén tring v&i khi nha
kinh (metan) va khi doc hydro
sulfua, day ciing la nghién ctru dau
tién danh gia twong quan gitra tuyén
trung voi khi HoS, CHy va dac biét
str dung tuyén trung lam chi thi cho
su phat thai khi H>S va CHy tai song
Ba Lai c¢6 dap chan”

B6 sung truc tung va truc hoanh
o cac hinh 3.1 (trang 44), hinh
3.4 (trang 46); hinh 3.6 (trang
48),...

Cin hiéu chinh sb thu tu hinh
(hinh 1.1, d muc 1.3.1,....)

D3 b sung truc tung va truc hoanh
vao cac hinh theo gop y cua Hoi
ddng.




STT

Noi dung dé nghi chinh sira, bo
sung

Noi dung da dwoe chinh sira, bo
sung
(Ghi ré 56 trang/chuong/muc... da
duoc chinh sua)

S6 liéu vé phan bd tuyén tring
va thanh phan loai, mat do, cac
chi sb tuyén tring nén trinh bay
thf}ng nhét vé cac vi tri cua dap
(trong dap, ngoai dap va thuong

nguén)

P43 hiéu chinh trinh bay théng nhét
theo vi tri trong dép, ngoai dap, va
thugng ngudn trong Chuong 3 Két

qua va Thao luan cua Luén an.

Tai liéu tham khao lugc bo
nhimng tai liéu nghién ctru da qua

cu

NCS da ra soat lugt bo cac tai liéu
nghién ctru da qua cii (cong b6 cach
diy 30 - 40 ndm) va cap nhat bd
sung thém mot so tai liéu nghién ctu
dé trich dan 1am noi bat tinh thoi su

cua luan an.

10

St dung mét s thudt ngit chua
chinh xé4c trong phan muc tiéu

.

nghién ctu (dung tor “ nghién
ctru” khong phu hop khi viét

muc tiéu nghién curu)

Trong phan muc tiéu nghién clu
(trang 2), NCS lugt bo thuat ngtr
“nghién ctru” va dd hiéu chinh phu

hop v&i muc tiéu nghién cuu, cu the:

- Xé4c dinh néng dé khi hydro sulfua
va metan phat thai tur tram tich song
Ba Lai.

- Phan tich dac diém va cau tric
quan xi tuyén tring song tu do trong
tram tich song Ba Lai dudi tac dong
cua cac yéu t6 moi truong, chi yéu
la khi hydro sulfua va metan.

- P& xuét tmg dung tuyén tring lam
cong cu chi thi trong quan trac va
quan ly mdi truong song Ba Lai.

11

Format don vi: 10°.10cm™; ca

Théng nhat hiéu chinh don vi cua




Noi dung dé nghi chinh sira, bd

Néi dung di dwge chinh sira, bo
sung

sl sung (Ghi rd 56 trang/chwong/muc... di
dugc chinh sua)
thé/10cm?; cd/khong cé khoang | mat d6 1a: cé thé/10 cm? trong toan
trdng gitia s va don vi,... van luan an (muc 1.4.1).
Can thong nhdt cach ghi | NCS da ra soat trong toan luan an,
12 | CHy/metan;  hydrosulfua/H,S | théng nhét cach ghi khi metan (CHy)

trong toan bai.

va hydro sulfua (H»S)

13

Hinh 1.5: chinh sua lai cac chu

thich cho truc ox, oy cho rd hon.

Hinh 1.6 va hinh 2.1: hinh nho
ban dd Viét Nam vi tri quén dao
Hoang Sa, Truong Sa khong
dung, can thay hinh khac cho
chuan chinh hon.

Hinh 1.7: hinh nho phia trén dé
phan giai kém, khéng 3, can
thay thé hoic tang do phén giai.
Bang 2.1 & 2.2, hinh 2.1 & 2.8
minh hoa ro. Tuy nhién, quy
trinh ldy mau lap lai dai dong,

thiéu bang vi tri toa d6 thu mau

thiéu budc sé/thoi gian bao quan,
Hinh 2.7 thiéu mii tén flowchart

Pa hiéu chinh theo gop y cua Hoi
déng.

14

Phéan Phuong phap nghién ctru:

- Nhiéu doan viét 13p lai (trang
35); mot s6 tir viét tit vi dy ORP
da dé cap trude do 1 1an, sau d6
khéong can chi thich va chi dung
viét tat.

NCS da hiéu chinh theo gop y cua
Hoi dong;




STT

N§i dung dé nghi chinh sira, bd
sung

N6i dung di dwoc chinh sira, bd
sung
(Ghi rd 50 trang/chuwong/muc... dd
duoc chinh swa)

- Thuat ngir: “da kho” khéng
dung “nudc da kho”, xem lai
(trang 35).

Xem lai hinh 2.5 (trang 37): sua
lai cho ngay, bo chu thich hinh 3.
Xem lai tén hinh 2.4, 2.5: khéng
nén dung “so do” - tén hinh 2.5
nén ghi ré: “Toém tit cac budc
hodc quy trinh phan tich khi CHy

trong tram tich”.

NCS da hiéu chinh theo gép y cua
Hoi dong.

16

trang 37) nén gom chung vdi
phan 2.3.2.2. Phan tich thong ké
va dua ra sau cung xur Iy s6 liéu

chung cho phan phuong phap.

NCS da hiéu chinh theo gép y cua
Hbi dong.

Cac hinh 3.17 trang 57, hinh
3.18 trang 58,...vé cdu triic quan
xd tuyén trung, khong thay do
léch chuan, trong khi ludn an dé

cap thu 2 ndm, moi nim 2 dot.

NCS di bd sung do léch chuan tai
cac hinh 3.17 va hinh 3.18 theo gop

y cua HG1 dong.

18

Phan két qua trinh bay chua nhat
quan: Két qua khi trinh bay 2
mua (mua mua, mua kho) va
chia ra trong dap va ngoai dap;
két qua phan bd tuyén trung
(trang 71-83) thi lai chia ra 3
vung: trong dap, ngoai dap,
thuong ngudn; nguoc lai két qua

vé thanh phan loai, mat do, cac

NCS da chinh stra trinh bay lai cho
phu hgp nhat quan phan ving sinh
thai (tai Chuong 3 Két qua va Thao
luan) va bo sung theo gop y Hoi
dong, trong do néu rd vi tri GI dén
G3 nam & ngoai dip Ba Lai, vi tri
G4-G7 la trong dap Ba Lai va vi tri
tr G8 dén G16 la thuong ngudn




STT

Noi dung dé nghi chinh sira, bd
sung

Noi dung di dwoc chinh sira, bo
sung
(Ghi rd s0 trang/chirong/muc... dd
duoc chinh sua)

chi s6 thi khéng thdy dé cép.
Xem lai, néu chia ra trong dap,
ngoai dép, thugng ngudn thi
cing phai lam rd trong phuong
phap cac vi tri khao sat tuong
trng cho 3 vung nay?

(xem muc 2.1 - trang 34).

Bang 3.11-3.12 thiéu in dam r
dang ké/sip xép |r| giam dan;
Hinh 3.1- 3.59 can chon loc

NCS da chinh sta theo gdép y cua
Hoi dong va bo sung tom tat phan
tich ANOVA vao phﬁn phu luc Luan

19 |thanh panel, Hinh 3.57-3.59 | an.

thiéu giai thich truc
dbRDA/vector; phu luc thiéu
bang tom tit ANOVA
Can ra soat thuat ngit phan vung | NCS di chinh stra phan ving sinh
sinh thai str dung trong ludn 4n | thai theo gop y cua Hoi dong.
mot  cach thé-ng nhat. vi du:

| Trong dap/ ngoai dap; trén

; 20 | dap/dudi dap; thuong ngudn/ha
nguon,...tranh gdy nham lan cho
nguoi doc va giai thich cac diém
trong vung sinh théi theo y kién
chu quan cua NCS
Cau tric quan xa tuyén tring | Thi nhét, vé cu tric quan xa tuyén
trong moi truong tich tu Hydro | trung trong moi truong tich tu H,S
sulfua va metan c6 gi khac biét | va CHy, quan xi c6 dic trung rd rét

21 | v6i cac modi truong khac? va|la da dang thép, cdu tric mét can

khac véi chinh didu kién méi | bang, uu thé céc gidng thugc nhém
truong ba lai trong nhimg nghién | c-p thdp (c-p 1-2), mat dé cao nhung
ciu truée day hay khong? co | phan bd khéng dong déu. Cac chi s6




STT

Noi dung dé nghi chinh sira, bd
sung

N6i dung di duge chinh sira, bo
sung
(Ghi rd s6 trang/chuong/muc... da
duoc chinh swa)

nhimg loai chi thi cu thé cé ghi

nhan trong luan an hay khong?

sinh hoc (H’, Margalef, Hill, MI)
déu giam manh, trong khi ITD tang,
phan 4nh diéu kién yém khi, tram
tich giau bun min va hitru co, khac
biét rd so vadi cac moi truong khong
tich tu khi yém khi (ngoai dap, cta
song ma), noi quén xd 6n dinh hon
va ty 1é c-p cao chiém uu thé.

Thir hai, so vdi cac nghién ciru trude
day tai song Ba Lai, luan an cho thay
muc dd yém khi va tich tu HoS va
CH4 hién nay tdc dong manh hon,
lam quan x4 tuyén trung suy giam da
dang va chuyén dich r6 vé nhém
chiu stress, trong khi cac nghién ctru
trude chi yéu ghi nhan bién dong
quén x4 theo d0 man va mua, chua
thé hién ro vai tro chi phdi cua khi
yém khi trong tram tich.

Tht ba, ludn an da ghi nhan cac
loai/giébng chi thi cu thé, gdm 10
gidng chéng chiu H,S (nhu
Aphanonchus, Dorylaimus ...) va 21
gibng chéng chiu CH; (nhu
Theristus, Linhystera ...), dugc xac
dinh dya trén tuong quan duong co y
nghia théng ké v&i nong d6 H,S
hodc CHy va su uu thé on dinh tai
cac diém trong dap. Nhimg gidng
nay duogc dé xudt 1a chi thi sinh hoc

tiém nang cho giam sat moi truong




Noi dung dé nghi chinh sira, bd
sung

Noi dung da dwgc chinh sira, bd
sung
(Ghi r3 56 trang/chuwong/muc... da
dwoc chinh swa)

yém khi tai dap Ba Lai.

[§S]
(§S]

Thong s6 Hydro sulfua va metan
co thuc su la yéu to tac dong
chinh/gdy stress dén cau tric
quan x4 tuyén tring tai khu vuc
nghién ctru hay khong? Hay do
nghién ctru sinh chi tap trung vao
02 thong s6 mdi truong nay va

co6 ghi nhan sy tuong quan?

Két qua luan an cho thiay H,S va
CH, thuc su 1a céc yéu to giy stress
chinh, khong phai do NCS chi tép
trung khao sat hai thong sb nay.

Pidu nay dugc chimg minh bai
DistLM va ANOVA, trong do H>S —
CH, giai thich ty 1& bién dong cao va
c¢6 y nghia thong ké dbi véi cdu tric
qu:';in xa tuyén trung, dac biét tai khu
vuc trong dap. Pong thoi, su suy
giam MI, da dang va uu thé nhém c-
p thip phu hop véi co ché sinh thai
ctia moi truong yém khi, khing dinh
vai tro tac dong thuc sy cua H2S—
CHs chir khong chi 1a mdi tuong

quan ngau nhién.

Liéu c6 mo6i quan hé gitta nhom
tuyén tring an vi khuan véi sy
gia tang hoat dong cua vi khuan
khu khuan
methanogen gop phan san sinh
| khi hydro sulfua va khi metan

trong moi truong?

sulfat, wvi sinh

Két qua ludn an cho thdy nhom
tuyén tring an vi khuén (cp 1-2) tang
manh tai cac khu vue tram tich yém
khi, noi H»S va CHj tich tu cao. Diéu
nay phan anh mdi lién hé gian tiép
nhung nhat quan: moi truong gidu
hiru co va ORP thap thuc day vi
khuén khur sulfate va vi khuan sinh
methanogen, lam tang H,S va CHay,
ddng thoi cung cip ngudn thic @n
ddi dao cho tuyén trang &n vi khuan.
Vi vay, su gia ting nhom nay la chi
bao sinh hoc cho hoat dong vi sinh




STT

Noi dung dé nghi chinh sira, bo
sung

Néi dung di dwoc chinh sira, bo
sung
(Ghi ré 56 trang/chwong/muc ... da
dwoc chinh sua)

yém khi manh trong tram tich.

Can xem lai doan nhan dinh &
trang 61 trong luan an, vé viéc
mo rong 16 diém thu mau trong
lu@n an so vai nhirng nghién ctru
trude day, nhitng diém thu mau
nao tuong (ng voi ngot, lg, man
thé hién trén két qua cia luan

an?

Viéc mé rong lén 16 diém thu mau
trong luén an gitup bao phu day du 3
hé sinh thai man — lo — ngot doc theo
toan tuyén song Ba Lai, trong khi
cac nghién ctru trudce day chi khao
sat it diém, chi yéu tip trung ving
ha luu hoac mdt mua, nén chua phan
anh day du gradient sinh thai.

Cu thé, két qua do man (Hinh 3.8)
cho théy:

+ Khu vuc ngot quanh nam: cac
diém G4 - G16 (tir trong dap dén

thuong ngudn va nga ba An Hoa).

+ Khu vue lo: cac diém G2 - G3

(viing chuyén tiép man ngot),

+ Khu vuc man: G1 (cura song ngoai
dap).

Nho bao quat ca khong gian sinh
thai rong hon va diéu kién méi
truong da dang hon, nghién ctru ghi
nhdn s6 gidng va ho tuyén tring cao
hon, phan anh ddy di hon céu trac
quén x3 so voi cac nghién ctru trude

tai song Ba Lai.

Trong noi dung luan an (Trang
69-70): So sanh cAu trac thanh
phan quéan x4 tuyén trung séng

tu do véi cac nghién clru trude

Viéc so sanh cau tric quan xa tuyén
trung voi cac nghién ciru trudc O
song Ba Lai va khu vuc khac nham

dat két qua cua luén an vao boi canh




Néi dung dé nghi chinh sira, bd
sung

Noi dung di dwoc chinh sira, bd
sung
(Ghi ¥ s6 trang/chuong/muc... da
dwoc chinh swa)

day o song Ba Lai va cac khu
vuc khdc nham muc dich gi?

can thao luan cu thé?

khoa hoc chung, tir d6 lam r6 muc
do tuong dong hay khac biét do diéu
kién moi trudng va tac dong cia dap
Ba Lai. Qua so sanh, luidn an ching
minh rang su vu thé nhém c-p thap
va cac gidng chiu H»S va CHy la dic
trung ndi bat hién nay, khéac véi céc
nghién ciru truée von chiu chi phdi
chu yéu boi d6 man va yéu té mua.

Vi viy, thao luan nay giup khang
dinh tinh mdi, y nghia sinh thai va
gia tri so sanh cta két qua nghién

clru.

26

Trong phan tich DistLM mua
mua (Hinh 3.57), tai sao bién
man va pH lai 1 hai yéu t§ chi
phoi chinh quan xi ngoai dap
(G1-G3), trong khi CH4 va bun
lai quan trong hon voi quan x3
trong dap (G4-G7)? NCS ¢6 the
giai thich co ché sinh thai dua
trén dir liéu ANOVA hai yéu t6
khong?

Trong mua mua, két qua DistLM
(Hinh 3.57) cho thiy ngoai dap (G1—
G3) chiu chi phéi chu yéu boi do
man va pH vi day la khu vuc mo,
trao doi thiy triéu manh, khong tich
tu trdm tich yém khi; ANOVA hai
yéu td xac nhan d6 min va pH bién
dong theo vi tri c6 y nghia, quyét
dinh céu tric va phan bé QXTT theo
gradient ctra séng tu nhién.

Nguoc lai, trong dap (G4-G7) co
dong chay yéu, tram tich min giau
bun tich lay, tao diéu kién yém khi,
lam CHas tdng cao; phan tich
ANOVA cho thdy CHis va %bun
khac biét co y nghia theo vi tri, trong
khi d6 man va pH it bién dong.




STT

Néi dung dé nghi chinh sira, bb
sung

Néi dung da dwoe chinh sira, bo
sung
(Ghi ré 56 trang/chwong/muc... dd
duoc chinh swa)

Vi viy, co ché sinh thdi chi phdi
QXTT ngoai dap la gradient thiy —
hoéa tu nhién, con trong dép 1a diéu
kién tram tich yém khi va tich tu khi

do tac dong cua dap chan.

Trong & xuat gidm sat 2
lan/ndm  (muc 3.5), NCS dat
nguong canh bao H,S-CH,y dua
trén chi s6 MI/ITD nhu thé nao
cho cu thé? Néu phat hién quan
xa thuong nguén G16 chuyén tir
'trung binh' mua mua sang 'xau'
mua kho lién tuc 2 nam, NCS sé
kién nghi diéu chinh van hanh
dap Ba Lai ra sao dé giam tich

tram tich htru co?

Trong muc 3.5 cua luan an, ngudng
canh bdo H,S va CH, duge dé xuat
dua trén su suy giam dong thoi cua
MI va ting ITD, trong dé MI thap
(<2) két hop ITD cao phan anh quan
xa uu thé c-p 1-2 va diéu kién trdm
tich yém khi, dugc xem la trang thai

“xau” can canh bao.

Néu tai thuong ngudn G16 ghi nhén
chuyén tir mirc “trung binh” mua
mua sang “x4u” mua kho lap lai lién
tuc trong 2 nam, diéu nay cho thay
tich tu hitu co va yém khi mang tinh
kéo dai chir khong con mang tinh

thoi vu.

Trong truong hgp d6, NCS kién nghi
diéu chinh van hanh déap theo hudng
tang cuodng xa dong day hoac xa
ngén han vao dau va cubi mua kho,
nhim tang trao doi nude, cubn troi
bin min va han ché tich Ity vat chét
hitu co, qua do giam phat sinh H,S
va CHg, ci thién diéu kién sinh théi

nén day.
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Theo Bién ban ctia Hi ddng, NCS phai b6 sung va chinh sira luan an céac
diém sau day:

Néi dung da dwoc chinh sira, bo

STT Noi dung dé nghi chinh sira, bo ~ sung
sung (Ghi ré so trang/chwong/muc... dd
diroc chinh sua)
Vé hinh thire NCS da kiém tra céc 15i chinh ta, 16i

o Téac gia can ra soat 16i chinh danh mdy, thong nhat thuat ngir phan
ta, 151 danh may vung sinh thai, bo sung cap nhat tai
: | liéu tham khido méi va luot bo cac
« (Can ra soat va chon loc cac tai

) q e tai liéu di qua cii trong toan ludn van
liéu tham khao that dién hinh va

, va da chinh stra theo gop y ctua Hoi
{ | c@p nhét lién quan dén nc}iﬂ dung dbng.
nghién ctru cua luan dan dé trich
dan, tranh dan trai va mang tinh
liét ké.

 Théng nhat cac thuat ngir da
stt dung trong luan &n nhu phén

vung sinh thai: trong dap, ngoai






STT

N6i dung dé nghi chinh sira, bo
sung

Noi dung da dwoc chinh sira, bo
sung
(Ghi b 6 trang/chuong/muc... dd
dwoc chinh sua)

dap, thuong nguéon va ha

Phan phuong phap nghién ctu,
bd sung phuong phép xac dinh
cac loai nhay cam va chéng chiu
déi voi cac yéu td moi truong

trong nghién ctru nay.

NCS da bd sung phuong phap xac
dinh cac loai nhay cam va chéng
chiu déi véi cac yéu tb moi truong

trong nghién ctru nay tai muc 2.4.

Két qua va thao luén:

« Can trinh bay phén thao luin
song song vol cac két qua tuong
ing dé dé theo ddi cling nhu
thudn lgi khi so sanh véi cac két
qua di cong bd nhu da dé cap

trong téng quan;

e Phan giai phap: can cu thé hon
dua trén cac két qua cua luén an;

o Trinh bay phan két luan va

kién nghi stic tich va cu thé hon

NCS d4 ra soat chinh sura theo gop y
ctia Hoi dong tai Chuong 3 két qua
va thao ludn (trang 44 — 111); Doi
v6i phan giai phap da b6 sung cu thé
cac giai phap dua trén két qua luan
an.

Déi voi phan két luan va kién nghi
(trang 112 -113) NCS da trinh bay

suc tich va cu thé hon.

Trong phén tong quan, b6 sung
cac nghién ctru co lién quan dén
viéc str dung tuyén tring lam chi
thi véi khi nha kinh néi chung va
khi metan, khi hydro sulfua noi
riéng & song Ba Lai cling nhu ¢
cac cura song khac trong nudc va

trén thé gioi

Riéng & song Ba Lai, hién chua co
nghién ctru li€én quan dén tuyén
trung lam chi thi khi nha kinh metan
va khi ddc hydro sulfua. Nghién ciou
ctia luan 4n la nghién ctru dau tién vé
mdi quan hé niy, do vdy NCS dé
xudt duge bd sung théng tin nay
trong muc 1.4.3 luan an (trang 24) dé

lam noi bat hon tinh mai cua luén an

Mbt s6 doan trong phan chuong

NCS da hiéu chinh theo gop y cua






STT

Noi dung dé nghi chinh sira, b6
sung

Néi dung da dwoc chinh sira, bo
sung
(Ghi 16 s6 trang/chwong/muc... dd
duoc chinh sua)

1-Tong quan, NCS nén xem xét
tach doan cho doan van mach lac
hon.

Vd: dong “Theo Van Hiru Téap
(2015),....0 trang 6; dong “Dap
chin lam dao 16n qua trinh luan

chuyén vat chat,...”

Hoi dong.

Lam rd thém trong phan 1.5.3
(trang 30) hodc viét thém mot
phan 1.5.4. Téng quan cac
nghién ctru vé chi thi moi trudong
nude, tram tich, khi nha kinh va
quan xa tuyén tring & séng Ba
Lai, dé tir d6 lam rd va chi ra
dugc cac khoan trébng nghién

cuu.

NCS di bd sung trong muc 1.4.3
luan an (trang 24), cu thé:

“Mac du, da co6 mot s6 nghién cuu
vé tuyén trung & song Ba Lai va khu
vuc song Mé Kong lién quan dén
cu truc trAm tich va yéu t6 moi
truong nhung chua cé nghién ciru su
dung chi thi tuyén tring véi khi nha
kinh (metan) va khi ddc hydro
sulfua, day ciing la nghién ciru dau
tién danh gia tuong quan gitra tuyén
trung voi khi H,S, CHy va dac biét
st dung tuyén tring lam chi thi cho
su phat thai khi H,S va CH, tai song

Ba Lai c6 dap chan”

B6 sung truc tung va truc hoanh
O cac hinh 3.1 (trang 44), hinh
3.4 (trang 46); hinh 3.6 (trang
48),...

Can hiéu chinh sé thr tu hinh
(hinh 1.1,  muc 1.3.1,....)

Pa bd sung truc tung va truc hoanh
vao cac hinh theo gop y cua Hoéi

dong.






STT

Noi dung dé nghi chinh sira, bo
sung

Noi dung da dwoc chinh sira, bo
sung
(Ghi ¥3 s6 trang/chuong/muc... dd
dwoc chinh sua)

S lidu vé phan bd tuyén tring
va thanh phﬁn loai, mat do, cac
chi sé tuyén trung nén trinh bay
théng nhat vé cac vi tri cta dap
(trong dap, ngoai dap va thuong

ngudn)

P4 hiéu chinh trinh bay théng nhat
theo vi tri trong dap, ngoai dap, va
thuong ngudn trong Chuong 3 Két

qua va Thao luan cua Luan an.

Tai liéu tham khao lugc bo
nhirng tai liéu nghién ctru da qua

~

cu

NCS da ra soat luot bo cac tai liéu
nghién ctru da qua cii (cong bd cach
day 30 - 40 nim) va cdp nhat bd
sung thém mot s6 tai liéu nghién ciru
dé trich dan lam noi bat tinh thoi su

cua ludn an.

10

St dung mot s6 thuat ngir chua
chinh xé4c trong phan muc tiéu

‘

nghién ciru (dung tir “ nghién
ctru” khong phu hop khi viét

muc tiéu nghién curu)

Trong phan muc tiéu nghién ciru
(trang 2), NCS luot bo thuat ngir
“nghién ctru” va da hiéu chinh phu

hop véi muc tiéu nghién ctu, cu thé:

- Xéc dinh nong do khi hydro sulfua
va metan phat thai tir tram tich séng
Ba Lai.

- Phéan tich dac diém va cau tric
quan x4 tuyén trung song tu do trong
trAm tich song Ba Lai dudi tic dong
clia cac yéu té moi truong, chu yéu
la khi hydro sulfua va metan.

- P& xuét tng dung tuyén tring lam
cong cu chi thi trong quan tric va

quan ly méi truong song Ba Lai.

11

Format don vi: 10°.10cm™; ca

Théng nhét hiéu chinh don vi cia






STT

N¢i dung dé nghi chinh sira, bd
sung

Noi dung di dwoc chinh sira, bo
sung
(Ghi 15 s6 trang/chuwong/muc... da
duwoc chinh sua)

thé/10cm?; c6/khong c¢6 khoang

trang gitta s va don vi,...

mat do 1a: ca thé/10 cm? trong toan

van luan an (muc 1.4.1).

12

nhit cach ghi
hydrosulfua/H,S

Can thong
CHy/metan;

trong toan bai.

NCS da ra soat trong toan luan an,
thdng nhat cach ghi khi metan (CHy)
va hydro sulfua (H,S)

13

Hinh 1.5: chinh stra lai cac chu

thich cho truc ox, oy cho rd hon.

Hinh 1.6 va hinh 2.1: hinh nho
ban do Viét Nam vi tri qu::fm dao
Hoang Sa, Truong Sa khong
dung, can thay hinh khac cho
chuan chinh hon.

Hinh 1.7: hinh nho phia trén do
phan giai kém, khéng rd, can

thay thé hodc tang do phan giai.
Bang 2.1 & 2.2, hinh 2.1 & 2.8

minh hoa rd. Tuy nhién, quy
trinh ldy mau lap lai dai dong,
thiéu bang vi tri toa do thu mau
G1-G16 chi tiét, Hinh 2.2-2.5
thiéu budce sd/thoi gian bao quan,
Hinh 2.7 thiéu miii tén flowchart

Pa hiéu chinh theo gop y cua Hoi
dong.

14

Phan Phuong phap nghién ctru:

- Nhiéu doan viét 13p lai (trang
35); mot sb tir viét tit vi du ORP
da dé cap trude d6 1 1an, sau d6
khong can chu thich va chi ding

viét tat.

NCS da hiéu chinh theo gop y cua
Hoi d?)ng;






STT

Noi dung dé nghi chinh sira, bd
sung

Noi dung di dwoce chinh sira, bo
sung
(Ghi ré s6 trang/chwong/muc... dd
duoc chinh sua)

- Thuat ngii: “da kho” khong
dung “nudc da kho”, xem lai
(trang 35).

15

Xem lai hinh 2.5 (trang 37): stra
lai cho ngay, bo chu thich hinh 3.
Xem lai tén hinh 2.4, 2.5: khong
nén ding “so do” - tén hinh 2.5
nén ghi ré: “Tém tit cac budc
hodc quy trinh phan tich khi CHy

trong trAm tich”.

NCS da hiéu chinh theo goép y cua
Hoi dong.

16

Phan xur ly sé liéu (muc 2.2.2
trang 37) nén gom chung vai
phan 2.3.2.2. Phan tich théng ké
va dua ra sau cung xur ly s liéu

chung cho phan phuong phép.

NCS da hiéu chinh theo gop y cua
Hoi dong.

17

Cac hinh 3.17 trang 57, hinh
3.18 trang 58,...vé cdu tric quan
xd tuyén trung, khong thiy do
léch chuan, trong khi luan an de

cap thu 2 nam, mdi nam 2 dot.

NCS da bd sung dd léch chuan tai
cac hinh 3.17 va hinh 3.18 theo gop

y cua HOQ1 dong.

18

Phan két qua trinh bay chua nhat
quan: Két qua khi trinh bay 2
mua (mua mua, mua khd) va
chia ra trong dap va ngoai dap;
két qua phan bd tuyén trung
(trang 71-83) thi lai chia ra 3
vung: trong dap, ngoai dap,
thuong ngudn; nguoc lai két qua

vé thanh phan loai, mat do, cac

NCS da chinh suta trinh bay lai cho
phtl hop nhat quan phan ving sinh
thai (tai Chuong 3 Két qua va Thao
luan) va bd sung theo gop y Hoi
déng, trong d6 néu rd vi tri G1 dén
G3 niam & ngoai dip Ba Lai, vi tri
G4-G7 la trong dap Ba Lai va vi tri
tir G8 dén G16 la thuong ngudn






STT

Noi dung dé nghi chinh sira, bd
sung

Noi dung di dwoc chinh sira, bo
sung
(Ghi 1 s6 trang/chirong/muc... dd
duoc chinh sua)

chi s6 thi khong thdy dé cap.
Xem lai, néu chia ra trong dép,
ngoai dép, thuong ngudn thi
ciing phai l[am rd trong phuong
phap cac vi tri khao sat tuong

ung cho 3 vung nay?

(xem muc 2.1 - trang 34).

19

Bang 3.11-3.12 thiéu in dam r
dang ké/sip xép |r| giam dan;
Hinh 3.1- 3.59 can chon loc

thanh panel, Hinh 3.57-3.59

thiéu giai thich  truc
dbRDA/vector; phu luc thiéu
bang tom tit ANOVA

NCS da chinh sua theo gop y cua
Ho6i dong va bo sung tom tit phan
tich ANOVA vao phé‘m phu luc Luén

an.

20

Can ra soét thuat ngit phan ving
sinh thai su dung trong luan an
mot cach théng nhat. vi du:
Trong dap/ ngoai dap; trén
dap/duoi dap; thugng nguén/ha
ngudn,...tranh gdy nham lan cho
ngudi doc va giai thich cac diém
trong vung sinh thai theo y kién

chu quan cua NCS

NCS da chinh stra phan vung sinh
thai theo gop y cua Hoi dong.

2]

Ciu trac quan xi tuyén tring
trong moéi truong tich tu Hydro
sulfua va metan c6 gi khac biét
vol cac moi truong khac? va
khac voi chinh diéu kién méi
trrong ba lai trong nhiing nghién

cuu truoc day hay khong? co

Thir nhat, vé cau triic quan xa tuyén
trung trong moi truong tich tu H,S
va CHy, quan xa c6 dic trung rd rét
la da dang thép, cdu tric mat cén
bang, uu thé cac gidng thudc nhém
c-p thap (c-p 1-2), mat do cao nhung
phan b6 khong dong déu. Cac chi sb






STT

Néi dung dé nghi chinh sira, bd
sung

Noi dung da dwoc chinh sira, bo
sung
(Ghi r3 s6 trang/chwong/muc... da
duwoc chinh swa)

nhimng loai chi thi cu thé cé ghi

nhan trong ludn an hay khong?

sinh hoc (H’, Margalef, Hill, MI)
déu giam manh, trong khi ITD ting,
phan anh diéu kién yém khi, tram
tich giau bun min va htru co, khac
biét rd so voi cac moi truong khong
tich tu khi yém khi (ngoai dap, cta
séng mo), noi quin xd 6n dinh hon

va ty 1€ c-p cao chiém uu thé.

Thu hai, so voi cac nghién clru trude
day tai song Ba Lai, luan an cho thay
mirc d6 yém khi va tich tu H,S va
CHj hién nay tac dong manh hon,
lam quan x3 tuyén trung suy giam da
dang va chuyén dich r& vé nhém
chiu stress, trong khi cac nghién ctru
truée chu yéu ghi nhan bién dong
qué.n xa theo d0 man va mua, chua
thé hién rd vai trod chi phdi cta khi
yém khi trong tram tich.

Thir ba, ludan an da ghi nhan cac
loéi/giéng chi thi cu thé, gém 10
gibng chéng chiu H,S (nhu
Aphanonchus, Dorylaimus ...) va 21
gibng chéng chiu CH; (nhu
Theristus, Linhystera ...), dugc xac
dinh dua trén tuong quan duong co y
nghia thong ké véi nong d6 H,S
hoac CH; va su uu thé 6n dinh tai
cac diém trong dap. Nhitng giong
nay dugc dé xuat la chi thi sinh hoc

tiém nang cho giam sat moi truong






STT

Noi dung dé nghi chinh sira, bd
sung

Noi dung da dwoe chinh sira, bo
sung
(Ghi 13 56 trang/chwong/muc... da
dwoc chinh sua)

yém khi tai dap Ba Lai.

9
9

Théng sé Hydro sulfua va metan
c6 thuc su la yéu to tac dong
chinh/gdy stress dén céau tric
quan xa tuyén tring tai khu vuc
nghién ctru hay khéng? Hay do
nghién ctru sinh chi tap trung vao
02 théng sb méi truong nay va

cO ghi nhan sy tuong quan?

Két qua luan an cho thdy H,S va
CH, thuc su la cac yéu td gdy stress
chinh, khong phai do NCS chi tap
trung khao sat hai thong sb nay.

DPiéu nay dugc ching minh boi
DistLM va ANOVA, trong do H,S —
CH, giai thich ty 1& bién dong cao va
¢ ¥ nghia théng ké d6i véi cau tric
quén xa tuyén tring, dic biét tai khu
vuc trong dip. Pong thoi, su suy
giam MI, da dang va uu thé nhom c-
p thdp phu hop véi co ché sinh thai
ciia méi trudng yém khi, khang dinh
vai tro tac dong thuc su cua HaS—
CHs chir khong chi 1a mdi twong

quan ngau nhién.

23

Liéu c6 moéi quan hé gitra nhom
tuyén trung an vi khuan véi su
gia tang hoat dong cua vi khuan
khur khuéan

methanogen gép phan san sinh

sulfat, wvi sinh

khi hydro sulfua va khi metan

trong moi truong?

Két qua luan an cho thdy nhom
tuyén tring an vi khuan (cp 1-2) ting
manh tai cac khu vuc tram tich yém
khi, noi H»S va CH, tich tu cao. Diéu
nay phan anh mdi lién hé gian tiép
nhung nhat quan: méi trudng gidu
hiru co va ORP thap thic day vi
khuan khir sulfate va vi khuan sinh
methanogen, lam tdng H,S va CHa,
dong thoi cung cp ngudn thic an
ddi dao cho tuyén tring an vi khuan.
Vi vay, su gia tang nhom nay la chi

bao sinh hoc cho hoat dong vi sinh






STT

Noi dung dé nghi chinh sira, bo
sung

Noi dung da dwoc chinh sira, bo
sung
(Ghi ré 56 trang/chwong/muc... dd
dwoc chinh sua)

yém khi manh trong tram tich.

24

Céan xem lai doan nhan dinh &
trang 61 trong ludn an, vé viéc
mo rong 16 diém thu mau trong
luan an so véi nhitng nghién ctru
truge day, nhiing diém thu mau
nao tuong ng voi ngot, g, méan
thé hién trén két qua cua luan

an?

Viéc mé rong 1én 16 diém thu mau
trong ludn an gitp bao phu day du 3
hé sinh thai man — lo — ngot doc theo
toan tuyén séng Ba Lai, trong khi
cac nghién cuu trudc day chi khao
sat it diém, chi yéu tip trung ving
ha luu hoac mdt mua, nén chua phan
anh day du gradient sinh théi.

Cu thé, két qua d6 man (Hinh 3.8)
cho thay:

+ Khu vuc ngot quanh nam: cac
diém G4 - G16 (tir trong dap dén

thuong nguén va ngd ba An Hoa).

+ Khu vuc lo: cac diém G2 - G3

(ving chuyén tiép man ngot),

+ Khu vyuc mén: G1 (ctra song ngoai
dap).

Nho bao quat ca khéng gian sinh
thai rong hon va diéu kién moi
truong da dang hon, nghién ctu ghi
nhén sé gibng va ho tuyén tring cao
hon, phan anh diy du hon céu tric
quan x3 so v&i cac nghién clru trude

tai song Ba Lai.

Trong ndi dung luédn an (Trang
69-70): So sanh céu trac thanh
phan quan xa tuyén tring séng

tu do vdi cac nghién cuu truoc

Viéc so sanh cau tric quan xa tuyen
trung voi cac nghién cliu trudc ©
song Ba Lai va khu vuc khac nham

dat két qua cua luan an vao boi canh






STT

Noi dung dé nghi chinh sira, bé
sung

Noi dung da dwoc chinh sira, bo
sung
(Ghi r3 56 trang/chwong/muc... da
dwoc chinh swa)

day ¢ song Ba Lai va cac khu
vuc khiac nham muc dich gi?

can thao luan cu thé?

khoa hoc chung, tor d6 lam rd muc
d6 tuong dong hay khéac biét do diéu
kién moi truong va tac dong cua dap
Ba Lai. Qua so sanh, luan an ching
minh ring su uu thé nhém c-p thap
va cac gibng chiu H,S va CH; la dic
trung ndi bat hién nay, khac véi cac
nghién ctru truée von chiu chi phdi
chu yéu boi d6 man va yéu td mua.

Vi vdy, thao luan nay giup khang
dinh tinh mai, y nghia sinh thai va
gia tri so sanh cua két qua nghién

cuu.

26

Trong phan tich DistLM mua
mua (Hinh 3.57), tai sao bién
man va pH lai 1a hai yéu té chi
phdi chinh quan x3 ngoai dép
(G1-G3), trong khi CH4 va bun
lai quan trong hon voi quan xa
trong dap (G4-G7)? NCS c6 thé
giai thich co ché sinh thai dua
trén dir liéu ANOVA hai yéu td
khong?

Trong mua mua, két qua DistLM
(Hinh 3.57) cho thay ngoai déap (G1—
G3) chiu chi phdi chu yéu boi do
man va pH vi day la khu vuc mo,
trao ddi thiy triéu manh, khong tich
tu trdm tich yém khi; ANOVA hai
yéu td xac nhan d6 man va pH bién
dong theo vi tri c6 ¥ nghia, quyét
dinh cdu tric va phan bé QXTT theo

gradient ctra song tu nhién.

Nguoc lai, trong dap (G4-G7) cé
dong chay yéu, tram tich min giau
bun tich lity, tao diéu kién yém khi,
lam CHas tang phan tich
ANOVA cho thay CHs va %bun

khac biét c6 y nghia theo vi tri, trong

cao;

khi d6 man va pH it bién dong.






STT

Néi dung dé nghi chinh sira, bd
sung

Noi dung di dwoe chinh sita, bo
sung
(Ghi v 56 trang/chwong/muc... da
dwoc chinh suwa)

Vi vay, co ché sinh thai chi phéi
QXTT ngoai dap la gradient thuy —
hoéa ty nhién, con trong dap la diéu
kién tram tich yém khi va tich tu khi

do tac dong ctia dap chan.

Trong d& xudt giam sat 2
lan/nam (muc 3.5), NCS dat
ngudong canh bao H,S-CHjs dua
trén chi s6 MI/ITD nhu thé nao
cho cu thé? Néu phat hién quan
xa thugng nguén G16 chuyén tir
'trung binh' miia mua sang 'xau'
mua kho lién tuc 2 nam, NCS sé
kién nghi diéu chinh van hanh
dap Ba Lai ra sao dé giam tich

tram tich hiru co?

Trong muc 3.5 cua luan an, ngudng
canh bao H,S va CH, duoc dé xuét
dua trén sy suy giam dong thoi cla
MI va tang ITD, trong d6 MI thap
(<2) két hop ITD cao phan anh quan
x4 uu thé c-p 1-2 va diéu kién trdm
tich yém khi, dugc xem la trang thai

“xau” can canh bao.

Néu tai thuong ngudn G16 ghi nhan
chuyén tr muc “trung binh” mua
mua sang “xau” mua kho lap lai lién
tuc trong 2 nam, diéu nay cho thay
tich ty hitu co va yém khi mang tinh
kéo dai chir khong con mang tinh

thoi vu.

Trong trudng hop d6, NCS kién nghi
diéu chinh véan hanh dép theo hudng
tang cuong xa dong day hoac xa
ngan han vao dau va cubi mua kho,
nhdm ting trao doi nudc, cudn tréi
bun min va han ché tich lily vat chat
hitu co, qua do giam phat sinh H,S
va CHy, cai thién diéu kién sinh thai

nén day.






Nghién ctru sinh chan thanh cam on Quy thdy, cb trong Hoi dong dénh gid
luan 4n tién si cép Hoc vién da gdép y va tao co hdi cho NCS hoan thién luin an
clia minh.

Xin tran trong cam on./.

Ha Néi, ngay 25 thdng 02 ndm 2026

TAP THE HUONG DAN NGHIEN CUU SINH
(Truong hop ¢é 02 nguoi huéng dan xin chit ky ca 02
nguoi, ky va ghi rd ho tén)
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