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Toém tit. Thuc vat phu du 14 déi tuong it dwoc nghién ctu & viing bién ven by Pa Néng, nhit 1a
nhimg dic trung vé thanh phan loai va ciu tric quan x4. Trong bai bao nay, ching tdi phan tich s6
liéu vé da dang loai va su phong phd cua thyuc vat phi du thu thap duoc trong cac chuyén khao sat
tir nam 2002 dén nim 2016 & 44 tram trong ving bién ven bo Pa Ning. Két qua phan tich da xac
dinh duoc 316 loai va dudi loai thudc 9 16p tao khac nhau. Trong cac loai thuc vat phu du ghi nhan
duoc, cd 36 loai tao cd kha nang giy hai, trong d6 méat do cua Pseudo-nitzschia spp. cao hon tai mot
s6 khu vuc trong thoi ky gié mia Bong Bic. Phan tich cac chi sé theo ting khu vuc, ¢6 thé thiy chi
s6 giau c6 loai Margalef va chi s6 da dang Shannon khéac nhau dang ké giira cac khu vuc, thap ¢ cira
song trong vinh Pa Néng va cao ¢ nam ban dao Son Tra. Trong khi cac chi s6 can bang Pielou va da
dang Simpson lai khong khéac biét gitta cac khu vyc. Tuy nhién, sy da dang va d6 giau c6 loai lai co
su khac biét giira cac nam 2004, 2005 va 2016, chii yéu & nam ban dao Son Tra, déng bac ban dao
Son Tra va vinh Da Nang. Phan tich do giau c6 loai cho thay hau hét cac khu vue déu chi ghi nhan
duoc tir 56% dén 95% s6 loai mong doi. Phan tich cau triic quan xa thyc vat phi du thu thé hién su
bién dong giira cic nam nghién ctu véi mirc d6 trong dong trong nam xap xi 50%. So sanh trung
binh mat d6 thuc vat phu du thu caa tirng khu vuc cho thdy mat dé vao nam 2005 cao hon han so
Véi cac nam khac ¢ vinh Pa Ning va dong béc Son Tra. Cac phén tich vé d6 giau c6 loai, loai mong
doi va bién dong mat do thuc vat phu du thu cho thay du vaing bién nghién ciru dwoc ghi nhan thanh
phan loai thuc vat phu du thu cao, nhung s lugng tram va thoi gian thu mau ¢ vang bién Da ning
nhét 1a khu vuc ctra s6ng can duoc thu thap nhiéu hon, van can thu thap thém vat mau & tat ca cac
khu vuc, nhat 1a vaing ctra séng trong vinh Ba Nang va dong béc ban dao Son Tra.

Tir khéa: Thuc vat phu du, chi sé da dang, ban dao Son Tra, vinh Ba Néng.

MO PAU

Thuc vat phu du (TVPD) 1a nhém thuc vat
c6 kich thusc hién vi song ¢ nuac, ching la
nqun thire an cha yéu cho cac dong vat phu
du, au trung giap xac, dong vat than mem, va
cac loai an loc khac. Chinh vi vay, thuc vat phu
du la mét trong nhirng yeu to tac dong manh
dén bién dong nguon lgi thuy hai san cho thuy
vuc. Trong qué trinh sinh truong va phat trien,
thec vat phu du chiu tic dong bai cac yéu to

nhu dong luc, thuy van, va moi tru(mg nhu
ham lugng muoi dinh dudng, cuong do anh
sang, cung nhu cac yéu té sinh hoc khac nén
ching con dugc xem la nhirng sinh vat chi thi
Cia moi tmc‘mg [1]. Ngoai ra, khu vuc dia Iy
cung véi cac hoat dong dan sinh cling chi phoi
nhat dinh dén bién dong ciu tric cua TVPD
theo khong gian va thoi gian [2]. Vi vay, vigc
nghién ctu sy da dang, bién déng thanh phan
loai va sinh vat luwong cia TVPD s€ lam tang
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thém hiéu biét vé cac dic trung sinh thai cua
thuy vuc.

Nghién cau da dang sinh vat trong d6 c6
TVPD tai ving bién Da Nang la mot budc rat
quan trong trong vigc cung cap nhiéu di licu can
thiét cho cac quy hoach, bao ton phéat trién bén
virng cho thuy vuc. Tuy vay, s6 licu cling nhu
thong tin ve quan x4 TVPD & ving bién Pa
Nang noi chung va ving ban dao Son Tra noi
rleng kha hiém. Giai doan 1924-1994, tan suat
cac nghién curu vé TVPD tap trung cao ¢ khu
vuc vinh Bic Bo va khu vuc ven bo tir Khanh
Hoa dén Kién Giang trong khi ving bién tir
Thura Thién Hué dén Pha Yén thi it dugc nghién

ctru hon [3]. Shirota [4] da thu mau TVPD &
vling cta song (nudc lg) va vung ngoai khoi
(cach bo 15-20 km) vao thang 11/1964 & vinh
Da Ning nhung khong deé cap cu thé loai duoc
ghi nhan & viing bién Da Nang

Nghién ctru nay s¢ gop phan danh gia da
dang loai, sinh vat luong, cac chi s6 sinh hoc
clia quan xa TVPD trong vung bién ven bo Pa
Ning tir s6 liéu cua cac chuyen khao sat duogc
thuc hi¢n trong khoang thoi gian tir nam 2002
dén 20186.

TAI LIEU VA PHUONG PHAP
Khu vec nghién ciru va dia diém thu miu
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Hinh 1. Ban db vi tri cac tram khao sat (e) trong viing bién Pa Néing

Cac mau dinh tinh va dinh lugng thyc vat
phl du ding trong nghién ctu nay gom 88 mau
duoc thu tai 44 tram tar 5 khu vuc khdo sat
thudc viing bién ven bo Pa Nang trong céac thoi
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diém: Thang 9/2002, thang 12/2004, thang
6/2005, thang 11/2015 va thang 7/2016 (hinh 1,
bang 1). Nam khu vyc dugc khao sat bao gom:
1) Ving cira séng trong vinh Pa Nang (CS) (4



mau); 2) Vinh Pa Ning (VDN) (24 mau); 3)
Cira vinh Pa Ning (CVDN) (4 mau); 4) Bong
bic ban ddo Son Tra (PBST) (16 mau) va 5)
Nam ban dao Son Tra (NST) (40 mau).

Phuwong phap thu va phan tich mau

Mdéu dinh tinh. Mau dinh tinh ding trong phan
tich thanh phan loai TVPD dugc thu bang ludi
chop c6 duong Kinh migng Tudi 30 cm va kich
thuéc mat lusi 25 um, kéo nhiéu lan theo
huong tir gan day lén mit. Cac mau thu dugc
cho vao lo nhya mau tdi va cé dinh ngay bang
dung dich formaldehyde (ndng do6 cudi 1a 5%),
bao quan mau & diéu kién téi/mat cho dén khi
duoc phén tich trong phong thi nghiém.

Cac mau dinh tinh TVPD duoc phan tich
bang phuong phap so sanh hinh thai. Quan sat
va ghi nhan thanh phan loai trong khoang tir 3—
5 lame kinh cho mdi vat mau dudi kinh hién vi
qguang hoc LEICA-DMIL (Ptc) ¢ cac do
phong dai khac nhau. Riéng ddi v6i nhém tao
hai roi cO vo giap, cac vat mau sé dugc nhuom
bang dung dich Calcofluor-white va quan sat
dudi kinh hién vi quang hoc LEICA-DMLB
(Duc) két hop véi thiét bi huynh quang, cung
v6i may chup anh kg thuat s6 Olympus-DP71
dé ghi lai hinh anh cua loai.

Cac loai TVPD duogc dinh danh theo cac tai
ligu cua Graham & Bronikovsky (1944) [5],
Hoang Quéc Truwong (1962 & 1963) [6, 7],
Shirota (1966) [4], Taylor (1976) [8], Truong
Ngoc An (1993) [9], Tomas (1996) [10],
Larsen & Nguyen-Ngoc (2004) [11], Nguyen-
Ngoc et al., (2012) [12], Doan-Nhu et al.,
(2014) [13], Phan Tan Luom va nnk., (2016)
[14], Phan-Tan et al., (2017) [15]. Danh phéap
va cac bac phan loai duoc cap nhat theo Guiry
& Guiry (2018) [16].

Mdéu dinh lwong. Cac mau dinh luong dung dé
xac dinh mat do té bao TVPD duoc thu bang
chai Niskin c6 thé tich 5 | tai cac do sau khac
nhau (tly theo tram). Khoang hon 1 I/mau nuéc
sau khi thu duoc cho vao chai nhya PET va ¢
dinh ngay bang dung dich lugol trung tinh, bao
quan mau trong toi/mat cho toi khi phan tich ¢
trong phong thi nghiém.

Trong phong thi nghiém, 1.000 ml mau
nuée ban dau duoc dé Iéng va loai dan nudc
qua nhiéu giai doan, moi giai doan Iang kéo dai
tir 24-48 gio twrong tng cac 6ng lang hinh tru

Thuec vat pha du viing bién ven bo Pa Néng

c6 thé tich lan luot 1a 1.000 ml — 500 ml —
250 ml — 100 ml. Sau cung loai bo phan nudc
phia trén ¢ 6ng 100 ml va giir lai phan nudc
chra mau bén dudi voi thé tich khoang 10 ml,
va dugc luu trit trong dng nhya ly tam 15 ml ¢6
nap déy cho den khi phan tich.

S6 lwong té bao TVPD dugc xac dinh theo
phuong phéap cua UNESCO [17]. Cho MAu Vao
budng dem ‘Sedgewick-Rafter ¢o thé tich
1.000 pl, de ling trong 15 phut) va sau d6 dém
s6 luong té bao cd mat trong khoang tir 300—
1.000 6 dem (twong ducng 300-1.000 ul)

bé dem s0 lugng cac tao Hai roi co vo giap,
nhuém mau bang thudc thudéc nhuém Calco-
fluor white theo Andersen & Kristensen (1995)
[18] trude khi quan sat dudi kinh hién vi quang
hoc ¢6 thiét bi huynh quang.

Xi 1y sé ligu. S6 lidu dinh tinh va dinh luong
mat do té bao TVPD duoc xir ly bang phan
mém Excel Microsoft Office 2013. Sir dyng
phan mém R v3.4.2 trong c4c phan tich thong
ké vai cac gobi phan tich “ggplot2”, “plyrd”, va
“pgirmess” [19-21].

Céc chi sb sinh thai duoc tinh bang phan
mém Primer 6.0 (Primer-E Ltd, Plymouth UK)
Vi cac cdng thirc nhu sau:

bo giau co loai (Margalef) [22]:
d=(S-1)/log(N)
Chi s can bang Pielou [23]:
J'=H'/log(9)
Chi s6 da dang Shannon [24]:
H' =—sum(Pi*log, (Pi))

So sanh su glong nhau vé thanh phan loai
gitta cac nam bang chi sé giong nhau
(similarity index) cua Bray va Curtis (1957):

2C;
BC =1-
S, +S
Chi s6 da dang Simpson [25]:
D= L

> p?
i=1
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Trong d6: N: Tong sb cé& thé cua tram/mau; S:
Tong s6 loai trong 1 mau; Pi: Tan suat cia loai
i trong 1 mau = x&c suit bt gap loai i trong 1
mau; C;;: Tong cac loai giéng nhau giita 2 mau
i va j. Siva S;jla so luong loai cia méi mau.

KET QUA VA THAO LUAN

Pic trung thanh phan loai thyc vat phd du
vung bién ven bo Pa Ning ,
Thanh phan loai thec vdt phi du. Két qua
phan tich mdu TVPD trong viing bién ven by
Pa Ning tir ndm 2002 dén 2016 di xac dinh
dugc 316 taxa (bac loai va dudi loai) thuoc 9

lop  tao: Dinophyceae (134  taxa),
Mediophyceae (77 taxa), Coscinodiscophyceae
(44 taxa), Bacillariophyceae (36 taxa),
Cyanophyceae (3 taxa), Dictyochophyceae
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(2 taxa), va nhém khac bao gém 3 16p mdi 16p
1 taxon (Lop tao silic chua xac dinh,
Conjugatophyceae va Thecofilosea). Nhu vay,
s6 lwong loai va dudi loai tao hai roi la 134, tao
silic 1a 158, con lai 1a tao luc, vi khuan lam va
tdo xuong cat.

S6 lwong loai cao nhit dugc ghi nhan tai
khu vyc phia nam ban dao Son Tra (NST) vdéi
286 taxa va thap nhat tai khu vuc cira séng
(CS) véi 53 taxa. Sb lugng loai trong khu vuc
vinh Da Ning (VDN) va dong bic ban dao Son
Tra (PBST) gan bang nhau, lan luot 1a 228 va
212 taxa; tiép theo la khu vuc cira vinh Da
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Hinh 2. Thanh phan TVPD theo cac I6p & timg khu vuc trong viing bién ven be
DPa Nang theo tung nam tir 2002-2016

Thanh phan loai giita cac khu vuc c6 su
khéc biét vé y nghia théng k& gdm ving ctra
séng (CS) thap hon ving PBST va NST (kiém
dinh phi tham sb Kruskal-Wallis, a = 0,05).
Céc chi sé da dang sinh hgc theo ting khu
viee. Két qua so sanh trung binh cac chi sé da
dang sinh hoc theo tirng khu vuc tir ndm 2002
dén nam 2016 cho thdy c6 sy khéc biét giira cac
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viing nghién cttu vé d6 giau cd loai Margalef (p
< 0,001, ANOVA mat chiéu) va chi sé da dang
Shannon (p < 0,05, kiém dinh Kruskal-Wallis).

~ Khu vyc cira song ¢ Vinh Da Néng ¢6 chi
sO giau c6 loai thap hon so véi cac khu vuc
DBST va NST; dong thoi khu vuc NST cao
hon so v&i vinh Pa Nang (kiém dinh Tukey, p
< 0,05) (hinh 3a).



Déi voi chi sb da dang Shannon, mic du ¢é
su khac biét gira cac khu vyc (p < 0,05, kiém
dinh Kruskal-Wallis) nhung khong tim thay sy
khac biét cu thé cho ting cip khu vyc (klém
dinh phi tham s6 Kruskal-Wallis, o = 0 ,05), co
thé do do bién thién kha Ion cua chi sé nay
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Thuec vat pha du viing bién ven bo Pa Néng

trong ting khu vuc (hinh 3c). Céc chi sé can
bang Pielou va chi sé6 wu thé Simpson déu
khong khéc biét gitra cac khu vuc nghién cau
(p > 0,05, kiém dinh phi tham sé Kruskal-
Wallis) (hinh 3b, 3d).

0,8

L
[

Chi sé Pielou
-

o £
Y]

0,0

0,75

o
[N
o

.

bBST

0,00

CS VBN CVDN NST

Hinh 3a-3d. Biéu d6 hop thé hién chi so da dang sinh hoc ciia 5 khu vuc khao sat: Cira song
trong vinh Ba Nang (CS), vinh Ba Nang (VDN), cta vinh Ba Nang (CVDN), dong bac
béan dao Son Tra (BPBST) va nam ban ddo Son Tra (NST)

Chi sé da dang sinh hec gia ba khu vec
theo théi gian. So sanh céc chi sé da dang sinh
hoc gitta khu vuc VDN, DBST va NST qua cac
nam 2004, 2005 va 2016 (goi tit Ia khu vuc-
nam) cho thay c6 su khac biét vé ¥ nghia thong
ké & mot sd khu vuce theo nam ddi vai cac chi
s6 Margalef (p < 10°, ANOVA mdt chiéu),
Pielou va Simpson (p < 0,05, kiém dinh phi
tham s6 Kruskal-Wallis), khong tim thdy su
khéc biét vé y nghia thong ké d6i véi chi sé da
dang Shannon (p > 0,05, kiém dinh phi tham s
Kruskal-Wallis).

Céac phan tich hau kiém dinh trinh bay cu
thé su khac biét co y nghia thong ké cua cac chi

s6 giira cac khu vuc theo ting nim duogc thé
hién & bang 1.

Tur cac biéu d6 trong hinh 4, c6 thé dé dang
thiy duoc su khac biét dang ké giira cac khu
vuc-ndm ddi véi chi sé giau co loai Margalef
(hinh 4a). Ca ba chi s6 Pielou, Shannon va
Simpson ¢6 cing xu thé & cac khu vuc nghién
ctru (hinh 4b—4d). Gia tri trung binh cua céc chi
s6 nay ¢ khu vige PBST-2005 nho hon dang ké
S0 va&i cac khu vuc-nam con lai (ngoai trir
VDN-2005). Tuy nhién, véi cac gia tri phan b
ngoai (outlier) chénh léch kha 16n c6 thé lam
cho PBST-2005 khong c6 su khac biét vé mat
thng ké so véi cac khu vuc-nam con lai.
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a

Chi sé Margalef

o

Chi sé Shannon

48

Bang 1. Cac cap khu vuc theo ndm co sy khac biét cua cac chi s6 da dang sinh hoc Vvé y nghia
thong ké. Kiem dinh Tukey cho chi $6 Margalef (phan phdi chuan) va phan tich hau dinh
phi tham s6 Kruskal - Wallis cho chi s6 Simpson (khdng theo phan phéi chuan), a = 0,05

Chisé Cap khu vwc-nam Giatrip
DBST.2016 - DBST.2004 Rk
NST.2005 - DBST.2004 *
NST.2016 - DBST.2004 Rk
VDN.2005 - DBST.2004 *
DBST.2016 - DBST.2005 *
NST.2016 - DBST.2005 *
NST.2004 - DBST.2016 ok
Margalef
VDN.2004 - DBST.2016 ek
NST.2005 - NST.2004 ox
NST.2016 - NST.2004 ok
VDN.2005 - NST.2004 *
VDN.2004 - NST.2005 ox
VDN.2004 - NST.2016 Hork
VDN.2005 - VDN.2004 *
Chi s6 Simpson DBST.2005 - NST.2016

Ghi chd: ***: p < 0,001; **: p < 0,01; *: p < 0,05.
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Két qua phan tich Simper (Similitary
Percentage) dua trén 30 ligu mat d¢ loai cho
thay c0 su khac nhau vé cé4c loai chiém uu thé
va chi s6 glong nhau trung binh cua quan xa
TVPD gitra cac khu vuc (bang 1). Tuy vay, mot
s6 taxa van chiém uu thé & hau hét cac khu vuc
bién ven bd Pa Néing nhu tao silic trung tam
Chaetoceros spp., Leptocylindrus danicus, silic
I16ng chim Pseudo-nitzschia spp.,

Thuec vat pha du viing bién ven bo Pa Néng

Thalassionema frauenfeldii va cac loai tao hai
roi kich thuoc nho khong xac dinh. Chi s6
gidng nhau trung binh glua cac mau phan tich
ctia quan xa TVPD trong cuing mat khu vuc dat
mic cao nhat tai BDST (28, 2) voi tao silic
Chaetoceros spp. Chlem vu thé (69,0% vé mat
do té bao), tiép dén 1a & cac khu vuc NST va
CVDN lan Iuot 12 18,9 va 17,7 (bang 2).

Bang 2. Ty I (%) vé mat do té bao trung binh cia cac loai wu thé theo khu vuc

Loai wu thé

CS VDN CVDN DBST NST
Alexandrium leei 7,22
Bacteriastrum hyalinum 11,15
Chaetoceros spp. 11,15 26,99 14,58 69,00 19,70
Akashiwo sanguinea 11,15
Leptocylindrus danicus 8,14 17,99 9,55 4,48
Protoperidinium spp. 7,47 2,94 4,36
Pseudo-nitzschia spp. 7,67 27,47 6,92 6,30
Tao hai roi KXD (<20um) 10,80 35,44 18,77 8,08 38,14
Thalassionema frauenfeldii 26,61 4,04 4,04 6,42
Thalassionema nitzschioides 8,92
Chi s6 gibng nhau trong tirng khu v (%) 6,79 14,84 17,56 28,23 18,93
2D Stress: 0.19
NST cs Transform: Fourth root
M‘W - ® Resemblance: $17 Bray Curtis similarity
ST
DBST ’N‘ cs
4 o L
s DBSTBST D:T ’
NS NST VDN
OD‘ . & VDN
NST .
NST NST VDNQNSJDN
VD Né sTST ’ VDN
VON o VDN
von e v N c® @
M A 48 -
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& > N?T
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Hinh 5. D6 thi MDS-2D chi sé giéng nhau vé thanh phan loai TVPD (Bray-Curtis)
gitra cac mau trong cac khu vuc khac nhau
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Khi phan tich da chiéu phi tham s6 MDS
(Multi-Dimensional Scaling) trén mat do té
bao cho thay it c0 su khac biét vé thanh phan
loai gitra mot sb khu vuc (hlnh 5), mac du
van dé dang nhan thay gitta cac khu vuc cé
su_phan bé theo tirng cum, dic biét la céc
mau (nam 2016) thudc khu vuc NST, PBST,
VDN va céac khu vuc nam 2005 (hlnh 4) Su
khac biét gitta cac nam la tuong ddi rd rang
nhung & mdi ndm thi sy khéac biét 16n nhat 1a

gitta vung NST véi cac khu vuc cia vinh Da
Ning & cac nam 2004 va 2016. Trong nam
2005, sy trong ddng giira cac khu vuc nghién
ctru la khong I6n (hmh 4). Su khéc biét cua
quan xa TVPD giita nim 2004 va 2005 1a
khoang 70%. Day 1a vao 2 thoi diém moa kho
(2005) va mua mua (2004) nén sy khac biét
I6n nay bi chi phdi bai yéu té moa.

Uéc tinh d) giau co6 loai mong dogi
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Hinh 6. Buong cong udc tinh d6 giau cd loai theo md hinh Michaelis Menton cta 4 khu vuc
nghién cttu (CS, VDN, NST va DBST) & viing ven bién Pa Ning so sénh
vé6i vinh Nha Trang (NTB)

Phan tich d giau c6 loai mong doi theo mo
hinh Michaelis—l\/[enton [26] cho 4 khu wvuc
khac nhau bao gom ctra sdng trong vinh Pa
Nang (CS), Vinh Pa Nang (VDN), ving dong
bic ban dio Son Tra (DBST) va nam ban dao
Son Tra (NST) cho thay lugng mau phan tich &
ca 4 khu vuc déu chua dat dugc sé lwong loai
t6i da. SO Iugng loai hién tai ,Ian lwot phan anh
56, 90, 96 va 95% so loai toi da mong dgi &
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nhitng khu vuc nay. So séanh véi sé loai téi da
mong doi & vinh Nha Trang cling cho thay vinh
Pa Nang co d6 giau cd loai thap hon (hinh 6).
Cac nghién ctru trude day ¢ vinh Nha Trang
ciing cho thdy su khac biét vé do giau co loai so
Vvéi vinh Da Nang trong cling thoi diém quan
trac. Vao mua mua nim 2004, s6 lugng loai ghi
nhan & vinh Nha Trang (15 tram/méu) la 250
loai [27] so véi vinh Pa Nang (8 mau) va nam



Son Tra (7 mAu) déu 14 133 loai. Ghi nhan khéc
vé s6 loai cta vinh Nha Trang trong mua mua
ndm 2004 la 148 loai [28], tuy van cao hon so
véi vinh ba Nang nhung lai thap hon so voi két
qud cua [27] c6 thé do tan suit mau thip hon (8
mau) va ving thu mau nho hon (chi 1 tram)
Thuat toan phan tich uéc tinh do giau co loai
(hay s6 loai téi da mong doi) duoc dya trén co
ban 2 phwong phap, phi tham s (ICE Jacknife
1, Jacknife 2, Bootstrap, va Chao) va ngoai suy
tiem can (Michaelis-Menton) [29]. C4 hali
phuong phéap duoc tinh hodc dua trén sb loai
hiém hozc dya trén tong sé loai caa miu. Trong
cac moé hinh/thuat toan su dung thi m6 hinh
Michaelis-Menton duoc xem 1a ¢ uwdc doan tot
nhat [29, 30] m3dc du mo hinh nay khong uéc
tinh tot néu tinh toan riéng I¢ cho hai mau phu
[29]. Bén canh viéc tang so mau phén tich cho
tat ca cac vung khao sat thi sb luong mau theo
mua trong nam cing can tang thém neu cac
phan tich chi tiét vé bién dong mua 1 can thiét.

Bién dong mat dop TVPD vung bién ven bo
Pa Nang. Gitta cac khu vyc khao sat ¢ ven

Thuec vat pha du viing bién ven bo Pa Néng

bién ba Nang c6 su khéac biét vé mat do trung
binh té bao TVPD c6 y nghia théng ké (p <
0,05, kiém dinh Kruskal-Wallis) (hmh 7) Tuy
vay, khong tim thdy su khéc biét gifta cac khu
vuc Cu the sau khi phan tich hau kiém dinh phi
tham sé Kruskal-Wallis voéi muc ¥ nghia o =
0,05. Muc do phan tan cua mau do khac biét
ndm hay mua c¢6 anh hudng dén su so sanh nay.
Vi du, ¢ cira vinh Pa Nang, sai khac mat do
gitta nam 2005 va 2004 1a tir 6-60 lan.

Bién dong mat do6 TVPD qua cac nam
2004, 2005 va 2016 ¢ tung khu vuc cé xu thé
gan gidng nhau (hinh 8). Mat do té bao TVPD
khu vire NST ludn thip (< 40.000 té bao/l) hon
S0 Vi cac vung khac. Nam 2005 lai ¢6 su tang
dot bién vé sinh vat luong TVPD tai khu vuc
VDN va DBST v6i mat d6 cuc dai lan luot 12
722.204 té bao/l va 255.642 té bao/l.

Gitra cac khu vuc va gitra cdc nam, co su
khac biét vé y nghia théng ké giira khu vuc
DBST-2004 va NST-2016; DBBST-2005 va
NST-2016 (phan tich hau dinh phi tham s6
Kruskal-Wallis, a = 0,05).
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Hinh 7. Mat do té bao TVPD & tirng khu vuc trong viing bién ven bo Pa Ning
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Hinh 8. Mat d té bao TVPD & khu vuc VDN, DBST va NST
trong cac dot khao sat nam 2004, 2005 va 2016

Mot sb loai TVPD c6 kha nang giy hai.
Trong tong sb 316 taxa dugce xac dinh trong
viing bién ven bd Da Ning tir nim 2002 dén
2016, da ghi nhan dugc 36 loai cdé kha nang
gay hai (CKNGH) thuéc 4 l6p (phu luc 1).
Trong d6 nhom tao hai roi ¢o 31 loai, nhom tdo
silic ¢6 1 loai, va mdi nhom tao lam va xuong
cat c6 2 loai. S6 loai CKNGH hién dién nhiéu
nhét tai khu viee NST vao nam 2016 (27 loai),
thip nhat tai khu vuc ctra séng ndm 2002 (8
loai). So sanh tong sé loai CKNGH tung khu
vuc theo tirng nam co the thiy vao nim 2004
va 2005 khu vuc VDN xuat hién nhiéu loai tao
gay hai hon céc khu vuc khac (lan luot 12 19 va
22 loai). Bén nam 2016, so lugng tao CKNGH
tang dang ké ¢ khu vuc BDBST va NST, trong
khi xu huéng nay lai giam tai khu vuc VDN
(14 loai). Gan day, sb lwgng cac vu né hoa cia
TVPD ¢ Pa Ning c6 dau hiéu ting dang ké.
Trong nam 2017 hién trgng no hoa cua tao hai
roi Noctiluca scintillans da dugc ghi nhan &
trong vinh Da Nang. Trong dau nim 2018 co
lién tiép 2 1an nd hoa & viing phia nam ban dao
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Son Tra (Phong Sinh vét Phu du, s liéu chua
codng bo)

Két qua phan tich cung cho thy tit ca céac
khu vuc duoc khao sat vao nam 2004 ¢ mat do
ta0 CKNGH cao hon cdc ndm khac (hinh 9), cu
the khu vuc DBST Ién téi 30.292 + 20.365 te
bao/l, NST dat dugc 23.001 + 36.634 t¢ bao/l,
CVDN dat 13.125 + 11.703 té bao/l va VDN
dat 7.346 + 7.169 té bao/l. Trong khi ndm 2016,
mat do tao CKNGH lai rat thap, chi 113 + 76 té
bao/l (DBST), 231 + 185 té bao/l (NST) va 503
* 681 té bao/l (VDN). )

Céc loai tao co kha nang san sinh doc to
ASP (Amnesic Shellfish Poisoning) la Pseudo-
nitzschia spp. dat mat do cao tai mot so tram
thuoc khu vuc VDN (tram 3, 4, 5, 7), CVDN
(tram 15, 16), BBST (tram 20, 23, 24) va NST
(tram 25, 28, 31, 32) trong dot khao sat nim
2004, Thm dlem khao sat vao thang 12/2004 la
vao mua mua va thoi Ky glo mua Pong Bic va
day co6 thé 1a mot trong cac diéu ki¢n lam tang
mét do loai nay. Tuy nhién, voi tan suat thu
mau trén dién rong mai chi 1 Ian trong thoi ky



gi6 mia Pong Bic thinh hanh nén chua thé c6
nhan dinh chinh xac vé hién twong nay. Vi vay
can c6 thém nhiéu chuong trinh khao sat hon

Thuec vat pha du viing bién ven bo Pa Néng

dé dua ra két luan ciing nhu bién phap quan ly
phu hgp cho khu vuec.
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Hinh 9. Thanh phan va mat d6 cac lodi tao c6 kha ning gy hai tai cac khu vuc khao sat

KET LUAN

ba xac dinh dugc 316 taxa thuoc 9 16p tao
trong ving bién ven bo Pa Néng tir nim 2002
dén 2016. Trong d6, khu vuc NST c6 sb loai
cao nhat (286 taxa) va khu vyc cua song co sb
loai thap nhat (53 taxa). Mot s6 taxa nhu
Chaetoceros spp., Pseudo-nitzschia spp.,
Thalassionema frauenfeldii, va tao hai roi kich
thudc nho khong xac dinh ludn chiém wu thé ¢
hau hét cac khu vuc ven bo ba Nang.

Phan tich cac chi sé da dang sinh hoc theo
tung khu vuc cho thay chi so do giau co loai
Margalef (d), chi so da dang Shannon (H’) c6
su khac biét vé ¥ nghia thong ké giira mot sb
khu vuc, trong khi chi s6 wu thé Simpson (D)
va chi sé can bang Pielou (J°) lai khéng cho
thiy sy khac biét gitra cac khu vuc. Tuy nhién
phan tich cac chi so cua tirng khu vuc theo tirng
nim cho thiy c6 su khéac biét & mot sé khu vurc
ddi véi chi sé6 Margalef, Simpson va Pielou
nhung khong thdy su khac biét gitra cac khu
vire d6i véi chi sé Shannon.

Phan tich cung cho thay luong mau thu
duoc trong thoi gia qua 1a chua du dé xac dinh
dugc s6 Iuwgng loai ciing nhu dé danh gia cac

bién dong mua va nim cua quin xa TVPD
viing ven bién Da Nang

Nghién cau nay ghi nhan 36 loai c6 kha
nang gay hai vung bién ven bd Pa Néng tir nim
2002 dén 2016. Sb loai CKNGH hién dién
nhiéu nhat tai NST vao nam 2016 (27 loai),
thip nhat tai khu vuc vuc cira song nim 2002
(8 loai).

Loi cdm on: Bai bao duoc thuc hién trén
ngudn s liéu cua cac dé tai ma phong Sinh vat
Phu du, Vién Hai Duong Hoc thuc hién trong
cac nam 2002-2016. Nghién ctru nay thuc hién
trong khudn khd dé tai co s& cua phong Sinh
vat Phu du nam 2018.
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PHYTOPLANKTON IN COASTAL WATERS
OF DA NANG PROVINCE

Tran Thi Le Van', Doan Nhu Hai', Phan Tan Luom*?, Nguyen Thi Mai Anh',
Tran Thi Minh Hue', Huynh Thi Ngoc Duyen*

YInstitute of Oceanography, VAST, Vietnam
’Graduate University of Science and Technology, VAST, Vietnam

Abstract. Phytoplankton, especially community characteristics, in coastal waters of Da Nang have
not been well studied. This present study analyzed data of phytoplankton for diversity and
abundance from surveys from 2002 to 2016 at 44 stations in the coastal Da Nang waters. A total of
316 taxa from 9 classes were identified: Dinophyceae (134 taxa), Mediophyceae (77 taxa),
Coscinodiscophyceae (44 taxa), Bacillariophyceae (36 taxa), Cyanophyceae (3 taxa),
Dictyochophyceae (2 taxa), Bacillariophyta classis incertae sedis (1 taxon), Conjugatophyceae (1
taxon) and Thecofilosea (1 taxon). A list of 36 species of potentially harmful microalgae was
recorded in coastal waters of Da Nang. In which, Pseudo-nitzschia spp. often had higher cell
densities in some locations during the northeast monsoon. Analyzing diversity indices in different
locations showed that there were significance differences of Margalef and Shannon indices, low in
estuarine area (CS) and higher in the south of Son Tra peninsula (NST). Meanwhile no strong
differences of Pielou and Simpson indices were found among the locations. However, there were
strong differences of Margalef, Simpson and Pielou indices, which were found over the three
studied years (2004, 2005, and 2006), mainly in NST, the northeast of Son Tra peninsula (DBST)
and Da Nang bay (VDN). Analysis of species accumulation curves indicated that only 56-95% of
species was found compared to maximal expected species richness in all studied locations. DMS
analysis showed that there was year-based similarity among the years (ca. 50% of similarity) of
phytoplankton communities. Among the studied years, average phytoplankton cell densities in Da
Nang bay and the northeast of Son Tra were higher than those in other years and locations. This
present study on species richness, expected species richness and variation in phytoplankton
abundance suggested that there is a need of increasing sampling efforts, especially in riverine area
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and DBST for better understanding of characteristics of phytoplankton communities in coastal Da
Nang waters.

Keywords: Diversity index, phytoplankton, Son Tra peninsula, Da Nang bay.
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Phy lyc 1. Danh séch céc loai tao ¢ kha ning gay hai & viing bién ven bd Pa ning

STT Class (L&p) Loai CS  CVBN PBST NST VBN Kha ning gay hai

Bacillariophyceae
1 Pseudo-nitzschia spp. + + + + ASP (doc tb gay mét tri nhé)
Dinophyceae

2 Akashiwo sanguinea + + + + Ichthyotoxins

3 Alexandrium affine + + PSP (Déc tb liét co)

4 Alexandrium fraterculus + + + Thwdng néd hoa, Chwa biét cé san sinh doc t6
5 Alexandrium leei + + + + Saxitoxin va neosaxitoxin; GTX1-4
6 Alexandrium minutum + PSP (Déc tb liét co)

7 Alexandrium pseudogonyaulax + + + Goniomin A c6 doc tinh chét ca

8 Alexandrium tamarense + + + PSP va hoat chét pha hiy té bao
9 Alexandrium tamiyavanichii + + + + PSP (Déc té liét co)

10 Alexandrium taylorii + PSP (Déc té liét co)

11 Dinophysis acuminata + + + DSP (Bdc tb gay tiéu chay)

12 Dinophysis caudata + + + + + DSP (Déc tb gay tiéu chay)

13 Dinophysis fortii + + + + DSP (Déc tb gay tiéu chay)

14 Dinophysis miles + + + + + DSP (Déc tb gay tiéu chay)

15 Gonyaulax polygramma + + + + Thiy sén va hé sinh thai

16 Gonyaulax spinifera + + + + Yessotoxins

17 Gonyaulax verior + + + + Thay san va hé sinh thai

18 Lingulodinium polyedra + + + PSP (Poc tb liét co)

19 Noctiluca scintillans + Thady san va hé sinh thai

20 Peridinium quinquecorne + + + Thady san va hé sinh thai

21 Phalacroma mitra + + + DSP (Péc tb gay tiéu chay)

23 Prorocentrum concavum + FAT, DSP, OA

24 Prorocentrum cordatum + + + + Dac t6 than kinh (neurotoxins, NSP)
25 Prorocentrum emarginatum + + Chuwa biét c6 san sinh doc té

26 Prorocentrum lima + DSP (Péc tb gay tiéu chay)

27 Prorocentrum mexicanum + + + DSP (Péc tb gay tiéu chay)

28 Prorocentrum micans + + + + + Thiy san va hé sinh thai

29 Prorocentrum triestinum + + Thiy san va hé sinh thai

30 Tripos furca + + + + + Thay sé&n va hé sinh thai
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31 Tripos fusus

32 Tripos trichoceros
Cyanophyceae

33 Trichodesmium erythraeum

34 Trichodesmium thiebautii
Dictyochophyceae

35 Dictyocha fibula

36 Octactis speculum
Téng

18

30

31

29

Thiy san va hé sinh thai
Thay san va hé sinh thai

Hepatotoxins, microcystins
Hepatotoxins, microcystins

Thiy san va hé sinh thai
Thiy san va hé sinh thai

Ghi chi: “+”: Sy xuét hién cua cac loi tao c6 kha ning gay hai.



