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Tom tit. Dit lidu quan xa thyc vat phii du vinh Viing Ro trong cac ndm 2002, 2003, 2015, 2016 va
2021 dugc sur dung cho phan tich thanh phﬁn loai, mat dg, chi sb da dang va ti 1¢ giita cac
nhom tao. Két qua ghi nhan duoc 370 loai/dudi loai thyc vat phu du & khu vuc khao sat,
trong do6 tao silic chiém wu thé vdi hon 50 % tong s6 loai. Ngoai ra, cac chi s da dang,
mat dg, ti 1& cac nhoém tao va thanh phan loai chiém wu thé ciing bién d6i nhiéu theo thoi
gian. Trong cac dot khao sat, dd ghi nhan duoc hai truong hop no hoa cuta tao silic trung
tam Leptocylindrus danicus va Dactyliosolen phuketensis vao thang 6/2016 va thang
3/2021. Cung véi xu hudéng ngay cang ting cia chi sd ti 1& gifra cac nhom tao - silic
trung tam/silic 16ng chim va tao silic/tao hai roi - trong thoi gian gin day di phan anh
moi truong trong vinh ¢6 su bién ddi, phan 16n do hoat dong cua con ngudi gdy ra (nudi
trong thiy san). Nghién ctru con chi ra co nhleu khéc biét vé thanh phan loai chiém uu
thé theo thoi gian. C6 su thay ddi dang ké vé thanh phan vu thé cia quin xi véi uu thé
vé& mat do tao hai roi vao nhitrng ndm 2002-2003 dugc thay thé bai nhom tao silic trung
tam trong nhitng nim gan day.

Tir khoa: thuc vat phu du, chi s6 da dang, vinh Viing R6, nudi trong thiy san.

1. Gioi thiéu

Thyc vat phu du (TVPD) 14 nhém sinh vat cé kich thuée hién vi, séng troi noi, séng bam
hoic séng day, c6 kha nang tu dudng tao ra nguén vat chit hitu co va 13 mot méat xich rat
quan trong trong mang ludi thirc an & moi truong nude (Hensen, 1887; Reynolds, 2006).
Thanh phan va mat do cua quan xa TVPD d& dang bién d6i theo mua va theo cac hé sinh
thai khac nhau, vi chung bi anh hudng boi nhidu yéu t trong méi truong nhu nhiét mudi,
dinh dudng, anh sang, diéu kién thuy van (Trigueros & Orive, 2000; Granéli & Turner,
2006; D’Costa & Anil, 2010; He va cs., 2022). Vai thap ky tro lai ddy, méi truong bién
ven bo chiu nhiéu tac dong cua con ngudi nhu hoat dong du lich, nuoi tréng thuy san, xa
thai tir nong nghiép, cong nghiép. V&i dic tinh rit nhay voi nhiing bién doi trong moi
truong, viée ung dung quan xa TVPD lam chi thi sinh hoc trong méi trudng nudc cang trd
nén phé bién (Gin va cs., 2000; Coutinho va cs., 2012; Lugoli va cs., 2012; Xiao va cs.,
2018; Valenzuela-Sanchez va cs., 2021).

Vinh Viing R6 thudc huyén Bong Hoa, tinh Phii Yén, c¢6 dién tich mat nudc bién tuong
d6i nho, khoang 16 km®. Viing RS con 1a vinh mé, trao ddi nude tbt v6i ving nudc bén
ngoai, co nhiéu diéu kién thuén 1gi cho hoat dong nuoi tréng thuy san. Tu ndm 2005, hoat
dong nudi trong thuy san duoc bat ddu véi hon 860 16ng nudi va dén nim 2014, lugng
16ng bé trong vinh 1én dén gan 6.500 16ng (Hoang Trung Du va cs., 2015); quan sat cac
hinh anh tir Google Earth theo thoi gian cho thay sé lwong 10ng bé ngiy cang xuét hién
voi1 mat do day hon.
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Cho dén nay, cac nghién ctru vé quén xa TVPD ¢ khu vyc vinh Viing R6 kha it, mot $6
chuyén khao sat da duogc thuc hién tir nam 2002-2003, 2015-2016 va 2021 nhung van
chua duogc cong bd. Vi vay, nghién clru ndy da st dung toan bo s6 liéu co6 dugce tir cac
chuyén khao sat trén nham danh gia mirc do da dang va cdu triic quan xd TVPD vinh
Viing R6 theo thoi gian, dac biét chu trong dén su bién ddi cAu tric quﬁn xa TVPD 6 hai
giai doan truéc khi c6 hoat dong nudi trong va giai doan dang dién ra hoat dong nudi
trdng. Két qua nghién ctru s& gop phan cung cap dit lidu nén trong viéc danh gia tic dong
moi truong cua khu vuc.

2. Phwong phap nghién ciru
2.1. Thu mau

Cac mau TVPD trong nghién ctru nay dugc thu tai 18 tram & Vil’lll Viing R6 trong cac nam
thoi gian tor 2002 dén 2021 (Hinh 1). Nghién ctru sir dung 197 mau TVPD, trong d6 ¢6 78
mau dinh tinh va 119 mau dinh luong (Bang 1).

Bang 1. Sb lugng mau TVPD trong cic ndm tir 2002 dén 2021

Thoi gian | Mau dinh tinh | Miu dinh lwong
9/2002 19 38
4/2003 16 31
5/2015 6 6
8/2015 6 6
11/2015 6 6
6/2016 6 6
8/2016 6 6
10/2016 6 6
3/2021 7 14

Tong 78 119

2.2. Phwong phdp thu méu
2.2.1. Mdu dinh tinh

Str dung luoi thu TVPD (Plankton net) c6 duong kinh miéng ludi 30 cm va kich thude
mit lu6i 25 pm hodc ludi Juday (voi tram c6 d6 sau trén 10 m), keo nhiéu 1an theo huéng
tir gan day 1én mat. Cac mau thu dugc cho vao lo nhwa den va ¢ dinh ngay bang dung
dich formaldehyde (sao cho nong do trong mau khoang 5 %), giit trong diéu kién tdi/mat
cho dén khi dugc phan tich trong phong thi nghiém.

2.2.2. Mdu dinh lirong

Chai Niskin c6 thé tich 5 L dugc dung dé thu mau nudc & cac do sau khac nhau (tuy theo
tram). Khoang hon 1 L/mau nudc sau khi thu dugce cho vao chai nhua PET (1,5L) va cd
dinh ngay bang dung dich lugol trung tinh, giit mau trong tdi/mat cho t&i khi phan tich
trong phong thi nghiém.
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Hinh 1. So dd vi tri cac tram khao sat () TVPD tai vinh Viing R6, Pht Yén
2.3. Phwong phdp phdn tich mau
2.3.1. Mdu d@inh tinh

Trong phong thi nghiém, cic mau dinh tinh duoc phan tich bing phuong phap so sanh
hinh thai. Quan sat va ghi nhan thanh phén loai trong khoang tir 3-5 lame kinh cho mdi vat
mau duéi kinh hién vi quang hoc LEICA-DMIL (Puc) ¢ cac do phong dai khac nhau.
Riéng d6i voi nhom tao hai roi co vo giap, cac vat mau s& duoc nhuom calcofluor-white
va quan sat dudi kinh hién vi quang hoc LEICA-DMLB (Pirc) két hop voi thiét bi huynh
quang, cung v6i may chup anh k§y thuit s AmScope MF2003C-BI-CK dé ghi lai hinh anh
cua loai.

Cac loai TVPD duogc dinh loai chu yéu theo céc tai li€u cua Graham & Bronikovsky
(1944); Abé (1981); Balech (1988); Truong Ngoc An (1993); Shirota (1966); Licea va cs.
(1995); Moreno va cs. (1996); Tomas (1996); Larsen & Nguyen-Ngoc (2004); Nguyen-
Ngoc va cs. (2012); Doan-Nhu va cs. (2014); Phan va cs. (2016; 2017); Phan Tan Luom
(2017). Danh phap va céac bac phan loai dugc cap nhat theo Guiry & Guiry (2021).

2.3.2. Mdu dinh lwong

Trong phong thi nghiém, 1.000 mL mau nude ban dau duoc ling va loai dan nuéc qua
nhiéu giai doan, mdi giai doan ling kéo dai tir 24-48 gio twong tng cac éng lang hinh tru
¢6 thé tich 1an luot 1a 1.000 mL — 500 mL — 250 mL — 100 mL. Sau ciing loai bo phan
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nudc phia trén & éng 100 mL va gitr lai phan nuéc chira rpéu bén dudi voi thé tich khoang
10 mL va duogc luu trit trong 6ng nhya ly tdm 15 mL ¢6 nap day cho dén khi phan tich.
S luong té bao TVPD dugc phan tich theo phuong phap cia UNESCO (Sournia, 1978).
Cho mau vao budng dém Sedgewick-Rafter co thé tich 1.000 pL, d¢ lang (2-3 phut) va sau
do dém t€ bao co trong tir 300-1.000 6 dém (twong duong 300-1.000 pL). Cong thire tinh
mat do t€ bao TVPD nhu sau:
N =nx(1.000/A)xB

trong d6: N: mat 51{) té bao (tb/L);

n: SO t€ bao dém duogc trong A 6 (tb);

A: s6 6 duge dem (0);
B: thé tich mau cubi cung trude khi ¢ém (mL).

bé dém s lugng cac tao Hai roi c6 vo giap, mau can duoc nhudm véi thude nhuém
Calco-fluor White theo Larsen va Nguyen-Ngoc (2004) trude khi quan sat dudi kinh hién
vi quang hoc c6 thiét bi huynh quang.

2.4. Phwong phap tinh d¢ da dang

Cac chi s6 da dang sinh hoc dugc tinh bang phan mém Primer 6.0 (Primer - E Ltd,
Plymouth UK) nhu sau:

- Bd giau co loai (Margalef): d=(S—1)/Log(N)  (Margalef, 1958)
- Chi sb da dang Shanon: H’ = — sum(PixLog(Pi) (Shannon, 1948)

- So sénh sy giong nhau vé thanh phan loai gitra cac nam bang chi s6 giong nhau

2C.
(similarity index) ctia Bray va Curtis (1957): BC; =1 —ﬁ
4+ S.

[ ]

trong do: N: tong s ca thé clia tram/mau; S: téng s loai trong 1 mau; P;: tén suét cua loai
i trong 1 mau = xac suat bat gap loai i trong 1 mau; Cj;: Tong cac loai gidng nhau gitra 2
mauivaj. SivaS;jla sO lugng loai ctia mbi mau.

- Ti 1€ gitra nhom tdo silic trung tam va silic 16ng chim (Cen/Pen), tdo silic va tdo
hai roi (Dia/Dino) dugc tinh toan dua vao mat do té bao.

2.5. Phwong phdp phan tich sé ligu

S6 liéu dinh tinh va dinh luong t& bao TVPD dugc tong hop bang phan mém Excel
Microsoft Office 365, sit dung R v3.4.2 v&i cac package “pgirmess” (Giraudoux, 2018),
“ggplot2” (Wickham, 2009), “cowplot” (Wilke va cs., 2019) trong cic phan tich thong ké
va v& dd thi.

GraphPad Prism 8.4.3 (GraphPad Software, LLC.) dugc st dung dé tinh toan céc chi s da
dang, phan tich mirc 46 gidng nhau va thanh phan loai wu thé cua quan xa TVPD.

280



HOI NGHI BIEN DONG 2022
Nha Trang, 13-14/9/2022

Phan tich phan trim gidng nhau (Similarity percentage analysis - SIMPER) duoc sir dung
nhim xac dinh loai wu thé trong quan xa TVPD dua trén chi sé gidng nhau Bray-Curtis.
Phan tich da chidu (multidimensional scaling) dwgc sir dung dé tinh toan muc do giéng
nhau giita cic quan xa TVPD. Ca hai phan tich nay déu dua trén s6 liéu mat do té bao.

3. Két qua
3.1. Thanh phdan loai TVPD

Thanh phén loai TVPD ¢ Viing R6 qua cac nim khao sat tir 2002 dén 2021 ghi nhan dugc
370 loai thudc 7 nganh. Trong d6, nganh tao silic chiém sb lwong loai cao nhét véi 210
loai; tiép theo 1a tao hai roi (142 loai); nhom con lai chiém s6 lwong nho bao gdm vi khuan
lam (12), Chlorophyta (02), tao Charophyta (01), tao Ochrophyta (02), tio mat (01) (Bang
2).

Bang 2. Sb lugng loai/dudi loai TVPD & Viing R6 trong cac nam tir 2002-2021

Nim/Thing 2002 2003 2015 2016 2021 Téng
Nhém tao 9 4 5 8 11 6 8 10 3
Tao silic 64 97 36 29 110 103 53 72 135 210
Tao silic trung tdm 47 72 18 21 78 69 26 58 97 141
Tdo silic Iong chim 17 24 18 8 32 34 27 14 38 68
Tao silic khong xdc dinh 0 1 0 0 0 0 0 0 1
Téo hai roi 28 52 51 18 67 58 34 16 67 142
Vi khuan lam 1 3 3 3 3 4 6 1 4 12
Tao Chlorophyta 0 0 0 0 0 0 0 0 0 2
Téao Charophyta 0 0 0 0 0 0 0 1 0 1
Téo Ochrophyta 1 1 0 0 2 1 0 1 2 2
Téo mat 0 0 0 0 0 0 0 0 1 1
Tdéng 94 153 90 50 182 166 93 91 209 370

Sé lugng loai TVPD thé hién sy bién dong 1o rét theo mua, s6 loai xudt hién nhiéu hon
vao mua kho. Ngoai trir nam 2015, so0 loai ¢ thoi diém mua mua cao hon nhi€u so véi1 mua
kho (thang 5, 8) (Bang 2).

3.2. Cac chi sé da dang sinh hec va ti 1¢ gii#a cac nhém tdo
Vé chi s giau co loai Margalef, muia kho ¢6 xu hudng cao hon muia mua, ngoai trir nim

20q15, mua mua cao hon mua khd va cao nhit trong cac dot khao sat (kiém dinh va hau
kiém dinh Kruskal-Wallis, a = 0,05) (Hinh 2).

Chi s6 Shannon bién dong rd gitta cac thoi ki, quan xd TVPD niam 2002, 2003 c6 d6 da
dang cao hon so véi cac nam gan day (Hinh 2). Sy khac biét dwoc thé hién 1d hon trong
mua khé, trong d6 nim 2003 cao hon hin so vdi cac ndm 2015, 2016 va 2021 (kiém dinh
va hau kiém dinh Kruskal-Wallis, a = 0,05).
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Hinh 2. Bién dong céc chi s6 da dang Margalef, Shannon ctia quan xa TVPD va chi sé ti
1¢ gilra nhom tao silic trung tam:silic 16ng chim (Cen/Pen) va tao silic:tao hai roi
(Dia/Dino) trong cac nam tir 2002 dén 2021, voi K: mua khd, M: mua mua.

Xet ti 1¢ gitra nhom tao silic trung tdm va silic 16ng chim, chi s6 ndy c6 xu hudng ting cao
hon trong nhimg nam gan day, c6 su khac biét dang ké gitra nam 2015 va 2021 (mua kho)
va gitta nam 2015 va 2016 (mua mua) (kiém dinh va hau kiém Cﬁnh Kruskal-Wallis,
a = 0,05). Ngoai ra, vao mua khé nam 2016, chi s6 nay dao dong rat 16n gitra cac vi tri
khao sat.

Ti 1€ gitra nhom tdo silic va tao hai roi, vao qéc nam 2002-2903 it thé hiénq su khac biét
theo mua, trong khi cac ndm 2015-2016 chi s6 nay cao hon han vao thoi diém mua mua.
Ngoai ra, vao nam 2021 chi s6 nay cao hon nhi€u so v6i cac nam trudc do (ki€ém dinh va
hau kiém dinh Kruskal-Wallis, a = 0,05).

3.3. Bién dgng mdt d¢ té bao quan xa TVPD

Qua cac dot khao sat, mat do trung binh TVPD thé hién su bién dong r6 rét gitra cac thol
ky. Tu 2002 dén 2003, mat d6 té bao trung binh rat thip (< 17.000 té bao/L); nam 2015,
mat do té bao giam manh ca mua kh6 va mua mua (< 1.500 té bao/L); dén nhiing ndm gin

day, 2016-2021, mat do tang cao (> 100.000 té bao/L) (Hinh 3). Ngoai ra, két qua con ghi
nhan 2 truong hop tao nd hoa cuia tao silic trung tam (Leptocylindrus danicus) vao thang
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6/2016 (v6i 1,3 tri€u té bao/L) va Dactyliosolen phuketensis vao thang 3/2021 (véi 1,2
triéu t€ bao/L).

Xét bién dong cua ti 18 % giita cac nhom tao theo mat do, két qua thé hién sy thay ddi 16
rét vé thanh phén cac nhom tdo qua cac dot khao sat. Vao cac nam 2002-2003, tao silic
trung tAm chiém wu thé nhit (> 50 % tong mat d9), ti 1¢ tao silic trung tdm va tao hai roi
tuong dwong nhau (khoang 20 %). Ngoai ra, nim 2003 (mua kho) xuét hién thém nhom vi
khuén lam (khoang 8 %). Nam 2015, co6 sy bat thuong vé ti1é gitta cac nhom tao trong dot
khao sat mua kho, nhom tdo silic gidm manh, chi chiém khoang 7 % téng mat do té bao,
trong khi ti I¢ tdo hai roi va vi khuin lam tang cao, lan luot 14 77 % va 24 % téng mat do.
Nam 2016-2021, ti 1é gitta cac nhom téo giita cac dot khao sat gan gidng nhau voi su uu
thé nhom tao silic trung tdm (hon 95 % tong mat dd), trong khi cac nhom tao silic 16ng
chim, tao hai roi va vi khuan lam chiém ti 1é rat thap.
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2021
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Hinh 3. Bién dong mat do0 TVPD va ti 1€ % cua cac nhom tao chinh tai Viing R6 gitra cac
nam tur 2002-2021

Thanh phdn loai wu thé cia quan xi TVPD duoc xic dinh bang phan tich Simper
(Similarity percentage) dua trén mat do loai. Két qua cho thy cac loai/nhom uu thé bién
d6i 16 rét theo thoi gian (Bang 3). Nam 2002 (mua mua), sy chénh 1¢éch vé ti 18 giita cac
loai/nhom tao wu thé khong rd, trong d6 uwu thé nhat béi nhom tao hai roi KXD va
Chaetoceros spp. (1an luot 13 21,96 % va 21,42 %). Nam 2003 va 2015 (mua khd), thuy
vuc uu thé bi nhom tao hai roi kich thude nhé (< 20 um) véi ti 1& cao (> 40 %). Trong
khi d6, mua mwa nim 2015 wu thé boi loai tao silic long chim (Thalassionema
frauenfeldii) (54,19 %). Cac dot khao sat nam 2016 va 2021 ghi nhan su uu thé boi cac
loai thudc nhém tao silic trung tdm, lan luwot véi Leptocylindrus danicus (26,79 %),
Dactyliosolen fragilissimus (66,62 %) va Dactyliosolen phuketensis (55,50 %) (Bang 3).
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Ngoai ra, két qua con thé hién quan xa TVPD giira cac dot khao sat ¢ do khac nhau trung
binh (average dissimilarity) rat cao (> 90 %).

Bang 3. Ti 1& (%) vé mat do té bao trung binh cua cac loai vu thé tai vinh Viing R6 giita

cac nam tu 2002-2021

Tén loai

2002

2003

2015 2016 2021

M

K

K M K

M K

Chaetoceros spp.
Chaetoceros diversus

Téo silic 16ng chim KXD
Bacteriastrum varians

Tao hai roi KXP

Tao hai roi KX (<20 pm)
Tao hai roi KXP (> 20 um)
Tripos furca
Protoperidinium sp.
Guinardia striata
Prorocentrum micans
Thalassionema frauenfeldii
Coscinodiscus sp.
Leptocylindrus danicus
Amphora sp.

Dactyliosolen fragilissimus
Skeletonema sp.
Dactyliosolen phuketensis
Dactyliosolen fragilissimus
Pseudo-nitzschia spp.

21,42
13,32
11,35
10,11
21,96

8,53

40,70

8,01
4,44
4,40

46,38
10,97
17,21
12,64
6,77

54,19

18,07
26,79
17,25

6,18

66,62

13,04
55,50
8,37
7,22

Mirc d§ gidng nhau vé thanh phan loai cia quan x TVPD giita cic nim khao sat dugc
danh gia qua phan tich da chiéu (Multidimensional Scaling - MDS) dya trén s6 liéu mat do
té bao (Hinh 4). Cac mau TVPD tuong g v6i cac diém trong d6 thi va khoang cach gitra
cac dlem thé hién muc d6 gidng nhau giita cac méu, cac diém co khoang cach cang gan s¢
c6 do giébng nhau cang 16n. Nhin chung, két qua thé hién cic mau trong cac dot khao sat
mua mua (2002, 2015, 2016) thudng duge phan bd thanh ting cum rd rang hon mua kho,
qua d6 thdy rang thanh phan loai TVPD c6 d¢ giéng nhau cao hon vao thoi diém mua
mua. So sanh thanh phan loai gilta cac nam, cac, mau cua nam 2002, 2003 duoc phan bd
gan nhau hon, trong khi cic mau cia cac niam gan day (2015, 2016, 2021) phén tan rong
hon va cach xa nhau (Hinh 4). Vi vay, c6 thé thy dugc thanh phan/ciu tric quan x3
TVPD trong khu vuc ¢ nhitng xu thé bién ddi khac nhau trong nhiing nim gan day.
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Hinh 4. B4 thi da chiéu MDS chi sé gidng nhau vé thanh phan loai ctiia quan xa TVPD tai
Viing R6 gilra cac nam tir 2002-2021

4. Thao luan

Céc chuyén khao sat TVPD khu vuc vinh Viing R6 trong cac ndm tir 2002 dén 2021 ghi
nhan duoc 370 loai TVPD. So sanh cac khu vuc 14n can, vinh Viing RS ¢ thanh phan loai
gidu c¢6 hon, dAm Thi Nai (367) (Huynh va cs., 2021), Cu Mong (364), dam Dé Gi (294),
Xuan Pai (361), O Loan (300) (sé liéu chua cong bd). Ngoai ra, sé lugng loai va chi sb
gidu c6 loai Margalef bién dong rd giita hai mua (kho va mua), chiing cao hon véo thoi
diém mua khé. Xu thé bién dong nay ciing duoc thé hién rd & cac thuy vuc khac nhu Cu
Lao Cham (Huynh Thi Ngoc Duyén va cs., 2019) va dam Thi Nai (Huynh va cs., 2021).
Tuy nhién, nam 2015 sb loai thé hién xu huong nguoc lai, mua mua cao hon nhiéu so véi
mua kho. Gia thuyét dua ra co thé day la ndm chiu tac dong cua hién tuong El Nino, trong
do6 vao cac thang mua mua (thang 9-12), El Nifio hoat dong manh hon véi chi s6 (Oceanic
Nifio Index - ONI) ting cao 1én dén 2,2-2,6 (https: /lorigin.cpc.ncep.noaa.gov/products-
/analysis monitoring/ensostuff/ONI_v5.php). Tuy nhién, can c6 nhiéu co sé hon dé khang
dinh dy doén nay.

Viing Ro bit dau dién ra hoat dong nudi tréng tir ndm 2005 (Hoang Trung Du va cs.,
2015) va cho dén nay mat do 10ng nudi trén khu vuc cang day dac hon. Nghién ciru nay da
sir dung s6 liéu TVPD trong giai doan trudc khi (nam 2002, 2003) va dang dién ra hoat
dong nuodi trong thuy san (2015, 2016 va 2021). Két qua phan tich chi s6 da dang Shannon
chi ra rang quan xa TVPD & cac ndm chua c6 hoat dong nudi trong da dang hon so véi cac
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nim dién ra hoat dong nuoi trong, két qua nay thé hién rd hon trong cac chuyén khao sat
mua kho.

Ti 1€ cac nhém tdo silic trung tdm/silic 1ong chim (Cen/Pen) va tdo silic/tdo hai roi
(Dia/Dino) duoc tinh toan nham danh gia sy vu dudng tai khu vuc nghién ciru. Pay duoc
coi la céc chi thi sinh hoc kha tin cay trong vi¢c danh gié trang thai dinh dudng trong thuy
vuc (Smith 2003; Kemp va cs., 2005; Héllfors va cs., 2013; Nodine va cs., 2014; Huynh
Thi Ngoc Duyén va cs., 2015). C4 hai ti I¢ gitra cdc nhom tdo trén déu tang cao hon trong
nhimg nim gan day (2016 va 2021). Qua d6 c6 thé thiy duoc mat do tao silic noi chung
va silic trung tAm noi riéng c6 xu huéng sinh trudng manh hon trong giai doan dién ra
hoat dong nudi tréng. Hién twong nay thudng duoc tim thay ¢ khu vuc nubi, lién quan dén
sy gia taing ham lugng dinh dudng tir hoat dong nudi tom lé)ng (Kiefer, 1981; Hsiao,
1992). Két qua tir ti 1& Dia/Dino con thé hién xu thé bién dong theo mua khac nhau & céc
giai doan khac nhau. Cy thé, nam 2002-2003 (chua nuoi tré)ng), ti 1¢ nay it thé hién su
khac biét theo mua, trong khi ndm 2015-2016 (dang nudi trong), chi sé nay ting cao hon
vao mua mua do sy tang cao cua mét d¢ tao silic. Diéu nay phu hop véi nghién ctru cua
Xiao va cs. (2018), cho rang nhiét d6 giam va ham luong dinh dudng tang l1a diéu kién phu
hop cho su phat trién cta tao silic. Tuy nhién, sy bién d6i cia quan xa TVPD theo thoi
gian la mot qua trinh phure tap (Kim va cs., 2020) va day chi 1a nhimg ghi nhan tur dir licu
c6 duogc trong nghién clru nay, can cé them chudi dir liéu thuong nién dé dua ra nhan dinh.
Ngoai ra, nam 2021, ti I¢ nay dat cao nhét trong céac dot khao sat, do su no hoa cua loai tao
silic trung tam Dactyliosolen phuketensis (~1,2 tri¢u té bao/L).

Mat @6 TVPD c6 xu hudng tang dan trong nhirng nam gr:?m day, thé hién sy khac biét rd rét
gifta cac thoi ky trudc va sau khi nudi trong. Hai trudng hop nd hoa ciia tao silic trung tim
Leptocylindrus danicus (thang 6/2016) va Dactyliosolen phuketensis (thang 3/2021) phan
anh rd anh hudng cua hoat dong nudi trong 1én méi truong thity vire. RS rang, qua trinh vu
dudng hoa dién ra nhanh hon & khu vuc nudi trong do lwong thirc dn du thira va su bai tiét
cua vat nuoi thai ra (Sowles va cs., 1994; Leung va cs., 1999). Vi vay, mat do TVPD cling
ting cao hon ¢ nhimg khu vuc chiu anh hudéng ctia hoat dong nudi trong thuy san
(Costanzo va cs., 2004; Valenzuela-Sanchez va cs., 2021). Ngoai trir ndm 2015, mat do
TVPD giam dang ké, dic biét 1a sy suy giam tio silic & ca ba dot khao sat (thang 5, 8, 11).
Dé 1y giai cho hién tuong nay, ching t6i dit ra gia thuyét do El Nifio hoat dong manh.
Hién tuong bat thuong nay ciing dugc tim thdy & mot so nghién ciru trude day (Zhao va
Tang, 2007; Rousseaux va cs., 2012; Sathicq va cs., 2015). Tuy nhién, véi khu vyc ven
bién chiu nhiéu tic dong ciia hoat dong con ngudi can két hop nhiéu yéu té dé 1y giai hién
tuong trén.

Phan tich thanh phan loai uu thé (Simper) cho thay nhém tao hai roi dan dugc thay thé
bang nhom tao silic trong nhimg ndm gan day. Dleu nay cang cho thiy hoat dong nuéi
trong thiy san da anh huong dang ké 1én cAu triic quan xa TVPD theo thoi gian. Phén tich
muc do gibng nhau cua quan xd@ TVPD theo thoi gian (NMDS) cling cho thiy quan xa
TVPD trong thoi ki chua nuoi trong (2002-2003) c6 d6 giong nhau cao hon mac du ¢ hai
mua khéc nhau, trong khi thoi ki dién ra nuéi tréng quan xa TVPD khéac nhau nhiéu hon
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gitta cac tram khao sat. Qua do co thé théy dugc mac du Viing R6 1a vinh mé, trao ddi
nudc tot voi vung bién bén ngoai nhung quan xa TVPD thé hién su bién doi rd vé thanh
phan loai (theo mat d§) ¢ céc vi tri khac nhau trong thoi ky dien ra hoat dong nuoi trong
thuy san.

Két ludn

Ket qua nghién ctru the hién r6 anh huong cua hoat dong nudi trong thuy san 1én cdu trac
quéan x3 TVPD, bao gdm ca thanh phan loai, mat do, cac chi sb da dang, ti 1¢ giita cac
nhém tao. Trong d6, chi sé da dang Shannon giam, mat do tao ting cao, cac trudng hop
tao nd hoa, ti 1& tao silic/tio hai roi ting cao hay sy wu thé ciia nhém tao silic trung tam
duoc biéu hién 13 trong thoi gian dién ra hoat dong nudi trong.

Loi cim on. Nghién ctru sir dung ngudn s6 liéu tir cac dé tai TTKHTN&CNQG “Xay
dung co so khoa hoc cho viéc khai thac st dung hop ly cac ving vinh ven bién Viét
Nam?”, cac dot khao sat cia Trung tdm Quan trac moi truong tinh Phu Yén va dé tai
Nghien ctru khoa hoc - cong nghé cap co sé nam 2021.
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CHANGE OF PHYOTOPLANKTON COMMUNITY IN VUNG RO BAY
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Abstract. Phytoplankton composition, abundance, biodiversity indices, and ratios between algal
groups were evaluated in Vung Ro Bay using data in 2002, 2003, 2015, 2016, and
2021. A total of 370 species of phytoplankton were recorded, in which diatoms were
dominant with over 50 % of the total species. The changes in indices, abundance, ratios
and dominant species over the years were remarkable. Two bloom events of centric
diatoms Leptocylindrus danicus and Dactyliosolen phuketensis appeared in June 2016
and March 2021, respectively. Besides, in recent years, the increasing ratios in the
density of centric-pennate diatoms and of diatoms-dinoflagellates reflected the
changing environmental conditions mainly due to human activities (aquaculture). The
changes of dominant species over the years were significant differences. There was an
obvious shift from dinoflagellate dominance in 2002-2003 to centric diatoms
dominance in the recent years.

Keywords: phytoplankton, diversity index, Vung Ro Bay, aquaculture.
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