Nghién ctru khoa hoc c6ng nghé
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1. PAT VAN PE

Vi tédo bién (VTB) 1a mot nhom sinh vat ¢6 vai trd quan trong ddi vé6i hé sinh
thai bién vi chung 13 mét xich dau tién cua chudi thirc 4n, gidu dinh dudng, co vai tro
diéu chinh tac dong cua khi hau va diéu kién hai duong, c6 kha ning ¢d dinh carbon
thong qua qua trinh quang hop, cung cip oxy duy tri sy séng ciia hau hét cac sinh
vat thay sinh khac. VTB rat phong phti va da dang. Dya vao dic diém hinh thai, da
¢ khoang 5000 loai VTB dugc mé ta trén thé gisi [1].

O nhiém moi truong hodc hién tugng pht dudng di anh hudong dén cac hé sinh
thai bién ven bo, dan dén nhitng thay ddi 16 rét vé thanh phén sinh vat phu du, thay
d6i cac thudc tinh cdu triic ciia quan thé nhu chi sb da dang, loai wu thé ciing nhu
kich thudc quﬁn thé [2]. Do do, mbi quan hé gilia su thay doi vé da dang thuc vat
phu du (TVPD), VTB va diéu kién hé sinh thai bién can dugc quan tdm nghién clru
v6i ba chi s6 14 “mirc d6 phong phu cta sinh vat phu du”, “sinh khéi sinh vat phu
du” va “thanh phéan loai sinh vét phu du” dang duoc xem 1a mot bién phap kiém soat
chét lugng nudce bién hién nay [3]. Thanh phan loai sinh vat phu du thay do6i theo
mua trong nam [4] nhu su thay ddi theo mua cua nhiét do, su pha trén/phan t?mg cOt
nudc, lugng dinh dudng va cuong do anh sang [5].

Quén dao Trudng Sa 1a mot quan dao san ho 1on & giita va Nam Bién Dong, tir
Vi tuyén 6°50” dén 12°00°N, kinh tuyén 111°20° dén 117°20° E, dién tich khoang
180 000 km?*, gdm hang tram déo ndi, d4, bii ndng, bii ngam, trong d6 c6 hon 130
dao da dugc dat tén, thudc huyén ddo Truong Sa, tinh Khanh Hoa, Viét Nam. Nghién
ctu TVPD ¢ ving bién nay di duoc tién hanh tir 1au nhung con don 1¢ va pham vi
hep. Tai ving bién nay, s6 luong loai TVPD duoc cong bd co sy dao dong 16n theo
thoi gian, cu thé: giai doan 1993-1997 c6 312 loai, giai doan 2001-2003 c6 375 loai
[6, 7], ndm 2008 c6 467 loai [8]. SO luong vé nganh, 16p, bd, ho, chi ciing c6 sy sai
khéac gilra cac nam khao sat.

Bai bdo nay trinh bay két qua nghién ciru vé quan xa TVPD & 12 dao, da thudc
ving bién quan dao Truong Sa duoc thu thap vao thang 5 - 6 va 10 - 11 nam 2021.
Thanh phan loai dugc trinh bay va bd sung vao danh muc loai quan xa TVPD di
dugc ghi nhan trude day ciing nhu danh gia méi tuong quan gitra quan xa TVPD véi
cac thong s6 méi truong bién; cung cép co s& khoa hoc cho viée hoach dinh chién
lugc, quy hoach khai thac, bao ton ngu(‘?)n loi sinh vat bién tai khu vuc qu?m dao
Trudng Sa ndi riéng va cua cic ving bién ciia Viét Nam néi chung theo hudng can
bang sinh thai va bén vimng.
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2. VAT LIEU VA PHUONG PHAP
2.1. Khu vuc nghién ciru va dia diém thu méu

Céac mau dinh tinh va dinh luong TVPD ding trong nghién ciru nay gom 48
mau nude bién (thu thap tai 3 - 4 vi tri dong, tay, nam, bac cho mdi déo khao sat) cua
12 dao thudc quan dao Truong Sa (Hinh 1) trong thang 5 - 6 va thang 10 - 11/2021.
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Hinh 1. So dd vi tri khu vuc thu mAu tai quﬁn dao Truong Sa

2.2. Thu va bio quan miu TVPD: Cic miu nudc dinh tinh dugc thu bang ludi
vot TVPD c6 kich thude 15 25 um. Cac mau dinh luong dugc thu bﬁng binh Niskin
(Van Dorn Sampler, thé tich 5 lit) tai cac ting (tring véi cac tang thu miu cho phan
tich théng s6 hoa 1y cta nude bién, miu duge cb dinh bang formaldehyde c6 ndng do
4% dung trong cac chai va giir trong tdi truc khi dua vé phong thi nghiém.

2.3. Phwong phap nghién ciru

2.3.1. Phwong phdp phan tich TVPD: St dung kinh hién vi Olympus CX21
(hang OLYMPUS, Nhat Ban) dé chup anh hinh thai t& bao cua cac loai TVPD c6
mit trong mau nudc bién thu dugc. Phan tich thanh phan loai TVPD bang phuong
phap so sanh hinh thai t& bao. Thanh phan loai TVPD duoc xac dinh theo céc tai liéu
hé théng ctia Hoang Qubc Truong [9], Truong Ngoc An [10], Larsen va Nguyen
[11]. Danh phéap va cac bac phan loai dugc cap nhat theo Guiry & Guiry [12]. Mat
d6 TVPD duoc xac dinh bang budng dém Sedgewick-Rafter (Hang PYSER-SGI,
Anh) c6 thé tich 1000 pL.

2.3.2. Phwong phdp tinh cdc chi sé6 da dang sinh hoc: Cac chi s6 da dang
sinh hoc loai (H”), 16n nhat (H’ ), chi s6 vé gia tri tinh da dang (Dv) dugc tinh theo
cong bd cta Otero va cong su [13], dua trén ph?m mém Primer 7.0.
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2.3.3. Phwong phdp phan tich cdc théng sé moi trwong: Cac thong sé nhu
nhiét do, d6 man, pH, 6xy hoa tan (DO) cta nudc bién duge do tryc tiép tai hién
truong bang may HandyLab 680 (hing SI ANALYTICS, Birc). Him luong NO; ',
NO,, PO, NH4", SiO,, chét rin lo ling, dau téng s6 duge phan tich theo cac
phuong phap chuén [14]. Ham luong kim loai ning dugc xac dinh béng may hép
phu nguyén tir AAS-6601 theo TCVN 6222:2008 (ISO 9174:1998); SMEWW 3125:
2017; TCVN 6193: 1996 (ISO 8288: 1986 (E); TCVN 7877:2008 (ISO 5666: 1999)
[15-18].

2.3.4. Phuong phap phén tich moi twong quan giita quan thé TVPD va mit
dj cia ching voi cic thong s0 méi trwong: D phan tich moi tuong quan gilta
thanh phan loai TVPD, mat do te bao (MDTB) va céc thong sb moi truong, hé so
tuong quan Pearson trong phan mém SPSS ver.16 da duoc ap dung. Mi twong quan
duoc xac dinh 13 chat khi R? dat gia tri cang gan 1 (twong quan duong) hoic -1
(twong quan am) va gia tri sig. < 0,05.

2.4. Xir Iy s6 liéu: SH liéu duoc xur Iy bang phan mém Excel Microsoft Office
2013, SPSS version 16, NTSYSpc 2.02h, Primer 7.0. Cac chi s6 da dang sinh hoc
dugc tinh bang phan mém Primer 7.0 (Primer-E Ltd, Plymouth UK). Méi twong
quan gitra thanh phan loai TVPD, MPTB va céc thong s6 moéi truong thong qua hé
sO tuong quan Pearson dugc thuc hién trong phan mém SPSS ver.16. Hé s6 dong
dang vé thanh phan loai va xdy dung cdy phat sinh chung loai giita 12 quan xa
TVPD dugc phan tich theo chuong trinh may tinh NTSY Spc 2.02h.

3.KET QUA VA THAO LUAN

3.1. Phan tich thanh phin va mirc d9 da dang TVPD thu dwogc tir ving
bién quan dao Truong Sa ciia nim 2021

Qua phan tich cic mau nudc bién thu thap tai 12 ddo vao thang 5-6va 10 - 11
nam 2021 da c6 305 loai VTB thudc 7 nganh: Bacillariophyta (tdo silic), Dinophyta
(tao hai roi), Chlorophyta (tao luc), Cyanobacteriophyta (vi khudn lam),
Euglenophyta (tao mat), Cryptophyta (tdo hai roi 16ng), Orchrophyta dugc ghi nhan
(Hinh 2a). Trong dé, & cac diém thu mau D2, D4, D5, D6, D8 va D9 di ghi nhan
dugc 4 nganh Bacillariophyta, Chlorophyta, Cyanobacteriophyta va Dinophyta
(ngoai trir diém D4, nganh thir 4 1 Euglenophyta). Cac diém thu mau D1, D3, D7 va
DIO ghi nhan 5 nganh Bacillariophyta, Dinophyta, Chlorophyta,
Cyanobacteriophyta va Cryptophyta (D1, D7 va D10) hodc Euglenophyta (D3). D12
ghi nhan 6 nganh Bacilariophyta, Dinophyta, Chlorophyta, Cyanobacteriophyta,
Euglenophyta, Crytophyta. Duy nhat chi ¢6 dao D11 ghi nhan duoc 7 nganh to
gom: Bacillariophyta, Dinophyta, Chlorophyta, Cyanobacteriophyta, Euglenophyta,
Cryptophyta va Orchrophyta dé cho thay diém nay co sy da dang vé nganh nhit so
v6i cac diém thu mau con lai. Pa dang vé nganh thap nhat gdm cac dao D2, D4, D5,
D6, D8 va D9 (chi c6 4 nganh) (Hinh 2a).

Theo cong bd ctia Nguyén Tién Canh va cong sy [7], TVPD tai quan dao Trudng
Sa trong cac giai doan 1993 - 1997 va 2001 - 2003 chi c6 4 nganh: Bacillariophyta,
Dinophyta, Silicoflagellata (tdo kim) va Cyanobacteriophyta voi 312 va 375 loai, tuong
mg. Theo P Cong Thung va cong su [8], TVPD tai quan dao Truong Sa nam 2008
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la 467 loai. Trong khi do, tai thoi diém 2021 da ghi nhan 7 nganh tdo véi 305 loai,
trong d6 c6 4 nganh ghi nhan moi 1a Chlorophyta, Euglenophyta, Cryptophyta,
Orchrophyta nhung lai khong ghi nhan dugc nganh Silicoflagellata. Co 208 loai dugc
ghi nhan ¢ nam 2021 (bao gdm 33 loai thuéc nganh Dinophyta, 9 loai thudc nganh
Cyanobacteriophyta, 21 loai thugc nganh Chlorophyta; 1 loai thudc nganh
Cryptophyta, 1 loai thuc nganh Ochrophyta, 3 loai thugc nganh Euglenophyta va 140
loai thugc Bacillariophyta). Ngoai ra, c6 44 loai bat gip trong ca 3 dot thu mau 1993 -
1999; 2001 - 2003 va 2021, tép trung chu yéu 1a tao silic (Bacillariophyta) va tao hai
roi (Dinophyta). Diéu nay cho thdy cac nganh tio da co sy thay doi giita thoi diém
2021 so véi cac giai doan trude va moi truong nudce bién tai thoi diém thu mau 2021
giau dinh dudng hon so véi cic thoi diém va giai doan trudc day.
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Hinh 2. Thanh phan thyc vét phi du (a) va s6 nganh, 16p, bg, ho, chi, loai (b) & cac
dao thudc viing bién quan dao Truong Sa
Ghi chu: D1: Truong Sa Pong, D2: DPa Tdy A, D3: Truong Sa, D4: An Bang,
D5: Téc tan, D6: Phan Vinh, D7: Sinh Ton Péong, DS8: Sinh Ton, D9: Son Ca, D10:
Nam Yét, D11: Pd Lém, D12: Song Tir Tdy
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Két qua nghién ctru thu duwoc trén Hinh 2b cho théy, ) luong cac 16p, bd, ho,
chi va loai ciing hoan toan khac nhau & cc diém thu mau khac nhau. Trong d6, cac
diém thu mau c6 s6 chi/loai nhiéu nhit 1a D1 (68/147), D6 (64/130), D2 (60/107),
DI1 (58/123), D3 (49/68), D10 (48/78), D12 (47/78), D8 (44/63), D9 (43/68), D7
(40/60), D5 (38/61) va thap nhit & D4 (13/15) (Hinh 2b). Cac két qua néu trén hoan
toan phu hop v&i két qua phan tich vé chi s (H”) va gid tri da dang TVPD (Dv) tai
12 dao duoc khao sat (Bang 1). Trong do, ngoai trur ddo An Bang (D4) thi gia tri H’
va Dv cua 11 ddo con lai déu 16n hon 2,5 (Bang 1).

Theo Nguyén Tién Canh va cong sy [7] chi sé6 H* va Dv 16n hon 2,5 thé hién
mirc d6 da dang ctia quin thé TVPD tai thoi diém thu miu ciia ving quan dao
Trudong Sa ndm 2021 13 phong phii va chat lugng nudc bién 1a tét (thé hién & gia tri
trung binh H’ va Dv 1a 3,61 + 0,40 va 3,43 + 0,39, tuong Ung). So sanh gia tri da
dang cua sinh vat phu du bién nhiét d6i trong cac giai doan 1993 - 1997 va 2001 -
2003 va thoi diém ndm 2021 da cho thiy tai nhimg thoi diém nghién ciu ctia ndm
2021, TVPD viing quan dao Truong Sa c6 mirc da dang sinh hoc cao nhét.

Bang 1. Chi s6 da dang ciia TVPD 6 céc dao thudc quan ddo Trudng Sa nam 2021

Thong | Chi s6 da Té Lo Chi so d a .C‘Ahi Sé Chi. S(,A’) ve gid
I \ ong so chi (S) dang 16n di€u hoa tri tinh da
S0 dang (H) nhat (H'max) J) dang (Dv)
D1 3,95 68 4,22 0,94 3,7
D2 3,86 60 4,09 0,94 3,64
D3 3,79 49 3,89 0,97 3,69
D4 2,4 13 2,56 0,94 2,25
D5 3,5 38 3,64 0,96 3,37
D6 3,77 64 4,16 0,91 3,42
D7 3,57 40 3,68 0,97 3,45
D8 3,61 44 3,78 0,95 3,44
D9 3,61 43 3,76 0,96 3,46
D10 3,65 48 3,87 0,94 3,44
D11 3,76 58 4,06 0,93 3,48
D12 3,83 47 3,85 0,99 3,81
Gia tri
trung | 3,61£0,40 | 47,67£14,56 3,80+0,43 | 0,95+0,02 | 3,43+0,39
binh

Ghi chii: D1: Truong Sa Dong, D2: Da Tay A, D3: Truong Sa, D4: An Bang,
D5: Toc Tan, D6: Phan Vinh, D7: Sinh Ton Péng, D8: Sinh Ton, D9: Son Ca, D10:
Nam Yeét, D11: Ba Lon, DI12: Song Tw Tdy
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3.2. Phan tich wu thé va da dang vé loai ciia quin thé TVPD & 12 dio thu
miu thudc viing quin dio Truong Sa nim 2021

Tai 12 d4o thu mau thudc ving quan dao Truong Sa c6 29 chi chiém wu thé,
trong d6 cd6 9-14 loai chi dugc ghi nhéan trong mét chi (nhu chi Syredra, Navicula,
Coscinodiscus) va 3 chi Coscinodiscus, Navicula va Licmophora c6 sb loai khac
nhau & ca 12 déo thu mau. Rt nhiéu chi c6 sb loai khac nhau ghi nhén lién tuc & 7 -
8 ddo thu mau nhu Rhizosolenia, Synedra, Pleurosigma, Nitzschia, Lyrella,
Mastogloia, Thalassiosira, Prorocentrum.

Trong s6 305 loai dugc ghi nhan trong nam 2021, d c6 39 loai wu thé ghi nhan
& 6-12 dao thu mau. Cac loai méi ghi nhan trong nam 2021 dugc xem nhu loai chi thi
moi truong nude bién thude ving bién quan dao Truong Sa, bao gdm cac loai thudc
nganh vi khuan lam nhu Lyngbya aestuarii Liebman 1892, Oscillatoria contortum
Wille va Oscillatoria sancta Kiitz. ex Gomont, 1892. Viéc ghi nhin niy cho thiy
nudce bién thuge ving bién quan dao Truong Sa thu tai 2021 14 giau dinh dudng.

Theo cong bd cua Rohlf [19], su khac nhau vé thanh phan loai gilta cac diém
thu mau duoc biéu hién bang hé sd dong dang di truyén gilra cdc mau trong cung
loai hay gitra cac loai khac nhau. H¢ s6 dong dang di truyén cang cao thi mdi quan
h¢ di truyen gita thanh phan loai trong cic quan xi TVPD dugc nghién ctu cang
gan nhau. Két qua dugc trinh bay ¢ Bang 2 va Hinh 3.

Két qua trinh bay ¢ Bang 2 va Hinh 3 cho thay hé sé dong dang vé thanh phan
lodi ctia quan thé TVPD tai 12 ddo nghién ctru dao dong tir 0,52 dén 0,80. Trén cay
biéu thi mdi twong quan ctia quan xa TVPD ¢ 12 ddo thu mau duoc chia thanh 2
nhanh. Nhanh thir nhat 12 quin xi TVPD cua dao Da Lén (D11) ¢o hé s6 dong dang
14 0,53-0,62, da c6 su khac xa vé thanh phﬁn loai TVPD so v6i cac dao con lai.
Nhanh tht 2 duoc chia thanh 2 nhanh phu, nhanh phuy tht nhit 13 quan xd cac loai
TVPD ¢ dao Truong Sa Dong (D1), Phan Vinh (D6) va P4 Tay A (D2) c¢6 hé s6
déng dang dao dong tir 0,71 - 072, co ) lugng loai dao dong tir 107 dén 147 loai va
ching c6 mdi quan hé gan giii vé mit di truyén song van co sy khac nhau déng ké vé
thanh phan loai.

Bang 2. Hé s6 dong dang vé thanh phan loai giita 12 ddo thudc viing bién

quan dao Trudong Sa nam 2021

Rowscos] D1 | D2 | D3 | D4 | D5 | D6 | b7 | D8 | D9 | D10 | D11 | D12 |
D1 1.0000000
D2 [0.7175325 1.0000000
D3 0.5487013 0.6103896 1.0000000
D4 0.5259740 0.6396104 0.7435065 1.0000000
D5 0.5909091 0.6655844 06850649 0.7792208 1.0000000
D6 0.7110390 0.7272727 06136364 05974026 06785714 1.0000000
D7 1|0.6363636 06850649 0.6785714 0.8051948 0.7402597 0.6428571 1.0000000
D8 0.6266234 0.7077922 0.6883117 0.7954545 0.7305195 0.6980519 0.7954545 1.0000000
D9 0.6266234 0.7012987 0.6883117 0.7629870 0.7045455 0.6883117 0.7240260 0.7467532 1.0000000
D10 |05876623 0.6428571 0.6493506 0.7370130 06980519 06071429 0.6850649 0.7077922 0.6883117 1.0000000
D11 |0.5681818 0.5779221 0.5324675 0.6006494 0.6071429 0.5714286 0.5876623 0.6038961 0.5974026 0.6233766 1.0000000
D12 |0.5584416 06201299 0.6590909 0.7337662 0.7207792 0.6038961 0.6883117 0.6720779 0.6396104 0.6720779 0.6071429 1.0000000
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Hinh 3. Mbi tuong quan cta quan xa thyc vat phu du ¢ 12 dao thude quéan dao
Truong Sa nam 2021 dua trén phan tich vé thanh phan loai.

Ghi chii: D1: Truong Sa Dong, D2: Da Tay A, D3: Truong Sa, D4: An Bang,
D5: T 6,0 Tan, D6: Phan Vinh, D7: Sinh Ton Dong, DS: Sinh Ton, D9: Son Ca, DI10:
Nam Yet, D11: Pa Lon, D12: Song Tir Tdy

Nhanh phu thir 2 gdbm 8 ddo con lai, trong d6 dao An Bang (D4), Sinh Ton
(D8) va Sinh Ton bong (D7) co hé sb da dang cao nhét dat 0,79 - 0,8 cho théy thanh
phan loai TVPD giita cac ddo nay kha giéng nhau. Cac dao con lai gdm Truong Sa
(D3), Téc Tan (D5), Son Ca (D9), Nam Yét (D10) va Song Tt Tay (D12) c¢6 hé sb
da dang dao dong tir 0,64 - 0,70 cho thdy thanh phan loai TVPD & cac dao nay da co
su khac biét dang ké. Song Tir Tay (D12) c6 hé s6 dong dang vé thanh phan loai so
véi cac dao con lai dao dong tir 0,53 - 0,73, dugc tach thanh mot nhanh phu riéng.
Nhu vay, phén tich tinh da dang vé thanh phan loai TVPD ¢ 12 dao dugc nghién ciru
nam 2021 cho théy c6 su da dang vé thanh phﬁn loai tai cac dao noi trén; cu thé cac
dao An Bang (D4), Sinh Ton (D8) va Sinh Tén Pong (D7) ¢6 quan hé vé thanh phan
loai gan giii hon so véi cac dao Truong Sa Dong (D1), Phan Vinh (D6) va Pa Tay A
(D2), nhém dao tiép theo 1a Truong Sa (D3), Tdc Tan (D5), Son Ca (D9) va Nam
Yét (D10), tiép theo 1a Song T Tay (D12) va cudi cung 1a Da Lon (D11).

3.3. Phin tich s6 lwong cac loai tio ddc, hai cé6 trong miu nuée bién thu
tai vung bién quan ddo Trwong Sa tai 3 thoi diem khac nhau

Thanh ph?m tao ddc, hai cua cac quﬁn thé TVPD tai 12 dao thudc vung quﬁn
dao Trudng Sa nam 2021 dugc chi ra trén Hinh 4, d3 cho thdy tai ving bién nay c6
41 loai tao ddc, hai thudc 14 chi bao gdbm: Lyngbya, Microcystis, Amphora, Pseudo-
nitzschia, Ceratium, Dinophysis, Gambirediscus, Protoperidinium, Prorocentrum,
Gonyaulax, Gymnodinium, Chattonella, Alexandrium va Oscillatoria (chi c6 1 loai).
S6 loai ghi nhan tai thoi diém 2021 giam 2,85 1an so voi giai doan 2001-2003 (120
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loai) va giam 2,19 1an so véi giai doan 1993-1997 (92 loai) [7]. Trong d6, Ceratium
arcuatum (Gourret) Pavillard, Dinophysis caudata Saville-kent la 2 loai loai tao doc,
hai da dugc ghi nhan trong ca 3 dot thu mau 1993-1997, 2001-2003 va 2021.

Hinh 4. Thanh phan tao doc, hai ciia ving bién thudc quan dao Trudng Sa nim 2021

3.4. Phan tich méi twong quan giira thanh phén loai TVPD, mit dj té bao
va cac thong s6 mdi truomg

Céc thong s6 hoa 1y, dinh dudng nhu ni to, photphat, ham luong kim loai
ning, ham luwong dau va tong chit ran lo ling (TSS) cua nudc bién ving bién
Trudong Sa nim 2021 déu nim trong gidi han cho phép cua Viét Nam (QCVN 10-
MT: 2015/BTNMT) [20]. Mbi twong quan giita thanh phan loai, mat d6 té bao cua
TVPD tai ving bién quan dao Truong Sa nam 2021 va cac thong sé6 moi truong
dugc tinh toan bang hé s6 trong quan Pearson sir dung phan mém SPSS version 16
(Bang 3).

Két qua tai Bang 3 cho thay, s6 luong loai TVPD c6 tuong quan voi ham luong
NH," (r* = 0,809, sig = 0,401), tiép theo 1a ham luong PO,> (¥ = -0,735, sig = 0,474) va
NO, (> =-0,708, sig = 0,499) c6 trong nudc bién. Tuy nhién, do gid tri Sig déu 16n hon
0,05 nén c6 thé két luan rang giita sd luong loai TVPD ciia ving bién nay nam 2021 va
céc thong s6 moi truong néu trén lai khong cé mdi tuong quan.

Céc yéu t6 moi truong chinh anh huong 1én MPTB ciia TVPD & ving bién
quan dao Truong Sa nam 2021 1a ham lwong NO3’ *=-1, sig = 0,002) va ham luong
dau (r* = 1, sig = 0,01). Tiép theo 1a cac yéu té nhu DO (r* = 0,998, sig = 0,044), do
man (* =-0,996, sig = 0,046), nhiét do (r* = -0,993, sig = 0,049), va ham lugng Hg (*
=-0,993, sig = 0,049) c6 trong nudc bién. Mdi tuong quan gitta MDTB va nhiét do,
d6 man, ham luong NO3’, Hg trong nudc bién 1a twong quan 4m. Trong khi d6, mbi
tuong quan gitra MDTB ciia TVPD va thong s6 DO 1a twong quan duong.
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Bang 3. Mdi twong quan giita thanh phan loai va mat d¢ té bao TVPD
trong nudc bién tai quan ddo Truong Sa nam 2021 véi cac thong s6 moi trudng

Théng s6 moi trudng Sﬁll()lgg;’ng Sig. 3; (é,‘;t(:ll;f)/ié‘; Sig.
Nhiét do (°C) 0,471 0,688 20,993 0,049
PG man (%o) 0,643 0,556 20,996 0,046

pH 20,277 0,821 0,946 0,210
DO (mg/L) 20,516 0,655 0,998 0,044
NH,' (ng/L) 0,809 0,401 0,019 0,088
NO; (ug/L) 20,708 0,499 0,084 0,113

PO, *(ng/L) 20,735 0,474 0,977 0,138
NOy (ng/L) 0,570 0,614 11,000 0,002
Pb (ng/L) 0,337 0,781 20,965 0,170
Cd (ng/L) 20,443 0,708 20,481 0,680
Hg (ng/L) 0,666 0,536 20,993 0,049

As (ng/L) 20,225 0,855 20,669 0,533
Cu (pg/l) 20,519 0,653 20,403 0,736
Zn (ng/L) 20,514 0,656 20,408 0,732
Cr (pg/L) 0,661 0,530 0,236 0,848

Ham luong ddu (ug/L) | -0,586 0,603 1,000 0,01
Chat ?rnsls(; t‘;négng 01 0,585 0,602 0,329 0,787

4. KET LUAN

- Tai 12 dao thudc ving bién quan ddo Truong Sa ndm 2021 di ghi nhan duoc
305 loai TVPD thugc 7 nganh Bacillariophyta, Dinophyta, Chlorophyta,
Cyanobacteriophyta, Euglenophyta, Cryptophyta, Orchrophyta voi 39 loai uu thé.
Trong d6, dao Truong Sa Pong (D1) ¢ sb loai cao nhat 1a 147 loai va thip nhat &
dao An Bang (D4) voi 15 loai. Co 14 chi tdo ddc, hai tai ving bién nay dugc ghi
nhén trong ndm 2021. Chi sb da dang sinh hoc H’ va chi s6 Dv cua 12 diém dao thu
mau nim 2021 dat gia tri trung binh lan luot 13 3,61 + 0,40 va 3,43 + 0,39, chung té
quan xa TVPD cua ving bién nay niam 2021 13 phong pht va nudc bién co chat
luong tot.

- Hé s6 dong dang vé thanh phén loai ctia cac quan thé TVPD tai 12 dao dugc
nghién ctru dao dong tir 0,52 - 0,80. Trong d6, cac dao An Bang (D4), Sinh Tén
(D8) va Sinh Ton Déng (D7) ¢6 quan hé vé thanh phan loai gan giii hon so véi cac
dao Truong Sa Dong (D1), Phan Vinh (D6) va P4 Tay A (D2), nhom dao tiép theo
1a Truong Sa (D3), Téc Tan (D5), Son Ca (D9) va Nam Yét (D10), tiép theo 1 Song
T Tay (D12) va cubi cing 1a Pa Lon (D11).
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- Céc yéu t6 anh huong chinh 1én mat d6 té bao TVPD cuia viing bién quan dao
Truong Sa ndm 2021 la ham luong NOs™ va ham lugng DO, d6 mén, nhiét do, va
ham luong Hg c6 trong nudc bién. Mbi trong quan gitra MDTB va nhiét do, do
min, ham lugng NO5", Hg trong nudc bién 1a twong quan am. Trong khi do, mdi
tuong quan gitta MPTB ciia TVPD va thong s6 DO 1a tuong quan duong.

Cac két qua cia nghién clru nay cung cap thong tin khoa hoc can thiét cho
dinh hudéng phét trién va khai thic ngudn tai nguyén vi tao bién tai ving bién quan
dao Truong Sa, tinh Khanh Hoa, Viét Nam.
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SUMMARY
DIVERSITY OF MARINE MICROALGAE IN TRUONG SA ISLANDS, VIETNAM

In this study, marine microalgal communities in 12 islands belonging to the
sea water region of Truong Sa Islands (Spratly Islands), Vietnam in May-June and
October-November 2021 was studied. There were 305 species of marine microalgae
belonging to 7 phyla were identified in 12 islands in this sea water region of Truong
Sa Islands (Spratly Islands) in 2021 in which with 39 dominant species, highest
species number of 147 in Central (London) Reef (D1) and the lowest species number
of 15 in Ambonya Cay (D4) were detected. Up to 2021, in the sea water region of
the Truong Sa Islands (Spratly Islands), 14 genera of toxic harmful algae have
appeared. The average value of biodiversity index (H') and the diversity value index
(Dv) in all 12 studied islands in the Truong Sa Islands (Spratly Islands) in 2021 is
3.61£0.40 and 3.43+0.39, respectively, showing that the diversity of marine
microalgae of this sea water region is rich and the quality of its sea water is
generally good. It has been determined that two main factors NO3™ and oil content,
followed by DO, salinity, temperature and Hg content in seawater were affected the
density of marine microalgal cells in the sea water of Truong Sa Islands (Spratly
Islands) in 2021. In which, the marine microalgal cell density has a negative
correlation with temperature, salinity, NOs;™ and Hg content of seawater and has a
positive correlation with DO parameter was discovered.
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