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TOM TAT: Tac dong cua ENSO dén quan xa thuc vat phu du (TVPD) da dugc nghién ciu &
nhiéu thuy vue trén the gi6i. Tuy nhién, tdc dong cua no den quan xa TVPD trong ving nudce troi
ven bd van con 1a vin dé can duoc nghién ciru siu hon vé nhiéu phwong dién bao gdm ca nhiing
dap tmg ctia TVPD va co ché tac dong. S liéu TVPD ¢ 15 tram thu miu tai ving bién Ninh Thuén
- Binh Thuén vao thang 7/2016 (nam sau El Nifio) va thang 7/2017 (ndm trung tinh) dugc phén tich
sir dung cac chi s6 da dang sinh hoc, thanh phén loai va mat d6 TVPD nharn so sanh va tim hiéu
tac dong cia ENSO den cau tric quan x3 thyc vat phu du ving nudc trdi ven by Nam Trung bd,
Viét Nam. Cac chi s6 vé s6 luong loi, do giau c6 loai Margalef, chi s6 da dang Shannon, Simpson
va mat d6 TVPD vao nidm trung tinh (2017) cao hon dang ké so vi sau nam sau El Nifio (2016)
v6i chi s6 can bang Pielou gitra hai thoi ky khong khac biét. Dua trén phan tich ciu tric quan xa
SIMPER cho théy hai thoi ky rét khac nhau, 82,26%.

Tir khéa: chi sb da dang sinh hoc, El Nifio, nudc troi, thuc vue phu du.

MO PAU

Thuc vat phu du (TVPD) khong chi dong
vai trd quan trong trong ning sut va strc khoe
ctua thuy vuc bién ma con 1a cac chi thi nhay
cam véi bién déi khi hau va méi truong (Reid et
al., 1998; Edwards et al., 2008). Sy phat trién
cia TVPD bi tac dong boi nhidu yéu té nhu
nhi¢t do, d60 min, dinh dudng, anh sang, va
ddng thoi ching con bi kiém soat boi cac qua
trinh vat 1y nhu dong chay, dong luc hoc va chu
ky mat troi, mat trang (Behrenfield et al., 2006).

Phan tich chudi dit liéu tr nim 1998 dén
2007 khu vuc nhiét d6i va can nhiét Thai Binh
Duong cho thfiy, trong thoi ky La Nifia mat do
tao silic ting trong khi vi khuidn lam
(Cyanobacteria) giam, xu hudng nay nguoc lai
vao thoi ky El Nifio (Rousseaux et al., 2012).
Ngoai ra, con ¢6 nhiéu thay dbi dang ké vé ciu
triac quin xa TVPD trong thoi ky El Nifio nhu
d6 da dang, sinh khdi va mat do TVPD suy
giam trong thoi ky nay (Sathicq et al., 2015). Va
gan day, nghién clru cua Racault et al. (2017)
chi ra rang hién tuong El Nifio tac dong dén
TVPD va chiu tic ddng manh nhét 1 ving nhiét
ddi1 va can nhiét doi.

O Viét Nam, cac nghién cuou quan xa

TVPD du¢i tac dong ctua hién tuong El Nifio
van con khé it, gan ddy nhit 1a nghién ciru cia
Doan Nhu Hai et al. (2016), phan tich dong thoi
anh hudéng cia ENSO va hoat dong ctia con
nguoi 1én quan xa TVPD trong ving bién Nam
Trung bd dua trén s liéu tir nam 1998 dén 2013
tai Nha Trang, Phan Thiét va Phu Quy. Nhiing
phan tich nay da chi rd tic dong cia ENSO dén
d6 da dang ctia TVPD & khu vuc it chiu tac
dong cua con nguoi. Nghién ctru nay tap trung
vao danh gid va so sanh cau trac quan xa TVPD
dua trén cac thong s6 vé thanh phan loai, mat do
va cac chi s s6 da dang sinh hoc vao hai thoi
diém 7/2016 ngay sau thoi ky El Nifio manh,
nam sau El Nifio va thoi diém 7/2017 khong cé
hién tuong nay, nam trung tinh.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Nghién ctru sir dung cac mau vat thuc vat
phu du duogc thu tai 15 tram mat rong trong
ving bién Ninh Thudn - Binh Thudn vao thing
07/2016 va thang 07/2017 (hinh 1).

Céac mau dinh tinh dugc thu bang ludi thu
mau c6 duong kinh miéng ludi 37 cm, duong
kinh mét ludi 20 um. Mau dinh lugng duogc thu
béang chai thu mAu Niskin tai ting gan mit, tang
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giita va ting gin day, miu dugce c¢b dinh bang
dung dich Lugol trung tinh. Téng cdng cd 15
mau dinh tinh va 37 mau dinh luong dugc thu

vao thang 07/2016 cung v&i 15 mau dinh tinh
va 44 mau dinh lugng thu vao thang 07/2017.
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Hinh 1. Ban d6 phan bd cac tram thu miu tai 6 mat cit (MC) cua hai chuyén khao sat thang 7/2016

va thang 7/2017.

Mau dinh luong dugc ling qua nhiéu giai
doan trong cac 6ng dong hinh tru c¢é thé tich lan
luot tir 1.000 mL, 250 mL va 100 mL, mdi giai
doan keo dai tir 48-96 gio, loai bo phan nuoc
trén va gitt lai phan mau cubi ciing v6i thé tich 5
-10 mL. T4o hai roi dugc quan sat bang cach
nhudém mau vat véi Calco-fluor White
(Andersen & Kristensen, 1995) va quan sat/dém
s6 lugng dudi kinh hién vi huynh quang. Dinh
luong TVPD theo phuong phap cua Sournia
(1978), st dung budng dém Sedgewick-Rafter
c6 thé tich 1.000pL dé ling (2-3 phut) va dém té
bao c6 trong tir 500 uL dén 1.000 pL.

DPinh loai cac loai TVPD theo phuong phéap
so sanh hinh thai dwa trén cac tai liéu chi yéu
cia Graham & Bronikovsky (1944), Hoang
Qudc Truong (1962), Truong Ngoc An (1993),
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Licea et al. (1995), Moreno et al. (1996), Tomas
(1997). Tén loai dugc hi¢u chinh va cap nhat
theo co so dit licu TVPD (Guiry & Guiry,
2017).

S6 lieu dinh tinh va dinh lugng té bao
TVPD, dugc thong ké trong Excel (Microsoft
office 2013) va duoc xur ly bang chuong trinh R
v3.4.2 voi cac goi phan mém “ggplot2”, “coin”,
“pgirmess” (Wickham, 2009; Giraudoux, 2017).

Céc chi sb da dang sinh hoc dugc tinh b?mg
phin mém Primer 6.0 (Primer - E Ltd,
Plymouth UK) nhu sau: D¢ giau c6 loai
(Margalef): d = (S-1)/Log(N) (Margalef, 1958);
chi s6 can bang Pielou: JI* = H’/ Log(S) (Pielou,
1966); chi sb da dang Shanon: H® = -
sum(Pi*Log,(Pi) (Shannon, 1948); so sanh su
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glong nhau vé ‘thanh phin loai giita cac niam
bang chi sé gidng nhau (similarity index) cia
Bray & Curtis (1957):

2C;
BC, =1-—
S+,
Trong do, S 1a tong séﬂloal, N 1a tong §6 cé thé
cta tram/mau; C; la tong cac loai giong nhau
gitta 2 mau 1 va j; S; va S;1a so luwong loai cua
moi mau.

KET QUA VA THAO LUAN

Thanh phan loai

Qua hai chuyén khao sat khu vuc bién ven

bo Binh Thuin - Ninh Thuin (7/2016 va

7/2017), chuyén khao sat 7/2016 ghi nhan 262
loai, cao hon so vai 7/2017 véi 238 loai, thude 4
16p tdo silic (Bacillariophyceae), tdo hai roi
(Dinophyceae), tdo Xuong cat
(Dictyochophyceae) va  vi khuan  lam
(Cyanophyceae). S6 lugng loai TVPD ghi nhan
tuong dbi cao ¢ hau hét cac tram va cé xu thé
khong khac biét gitta hai nam (hinh 2). Tuy
nhién, ¢ cac tram & khoang giitra mat cit4 va 6

bao gém tram 9 va 14, tit ca cc tram xa b& nhu

tram 2, 5, 7 va 15 va hai tram gén bo nhu tram
11 va 13 c6 sé lwong loai ciia nhom tao silic
trong thang 7/2017 cao hon so véi thang 7/2016
(hinh 2).
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Hinh 2. S6 lugng loai clia cac nhom tao giita cac tram trong hai chuyén khao sat thang 7/2016 va

thang 7/2017.

Két qua phan tich ty 1¢ thanh phan loai giita
hai dot khdo sat 7/2016 va 7/2017 khong thiy
c6 su khac biét dang ké (hinh 2). S6 loai thudc
nhom tao silic hién dién nhidu nhat (lan luot la
61,8% va 63,2%), tiép dén la tao hai roi (lan
luot 14 35,9% va 34,7%).

Phan tich sb luong loai theo d6 siu cia timg
tram cho thay thoi ky sau El Nifio (7/2016), s6
luong loai hién dién cao nhit tai tﬁng 10 m tram
6 voi 42 loai va hién dién thap nhat tai tram 3
tang day voi 16 loai. Trong khi d6, & nim trung
tinh (7/2017), s6 lugng loai hién dién cao nhat &
tang mat tram 11 (57 loai) va thip nhat ¢ tang

day tram 1 (20 loai).
Cic chi s6 da dang sinh hoc

So sanh trung binh cac chi sé da dang giita
hai dot khao sat 7/2016 va 7/2017 cho thiy s
luong loai giita 2 thoi ky c6 su khac biét vé
théng ké (p<0,0001, permutation test, a = 0,05),
s6 lugng lodi trung binh ndm trung tinh (2017)
cao hon so vi nam sau El Nifio (2016). Céc chi
s6 da dang sinh hoc nhu chi s6 gidu ¢6 vé loai
Margalef, chi sé da dang Shannon va Simpson
gita 2 ndm déu co6 sy khac biét vé y nghia théng
ké (p < 0,001, permutation test, o = 0,05) voi
nam trung tinh cao hon so v4i nam sau El Nifio.
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Heé sb can bang loai giita hai nam khéng khac
biét (p>0,05, permutation test, a = 0,05)

Phan tich cac chi s6 da dang theo 3 ting
nudc: mat, gitta va day theo tung thoi ky cho
thdy sé lugng loai trung binh cua cot nudc tai
mdi tram va chi sé giau ¢ vé loai Margalef vao
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nam trung tinh cao hon ndm sau El Nifio (hinh
3A, B). Ca hai thoi ky, s6 luong loai va chi sd
Margalef & ting giita c6 gia tri trung binh cao
nhit, ké tiép 1a ting ddy va thip nhat I3 tang
mat. Tuy nhién, & ndm sau El Nifio, su phan
biét gia tri trung binh giita cic tang nudc cb sy
khac biét rd hon so véi trung tinh (hinh 3A, B).

5/ B

Chi sé Margalef

I3

Chi s6 Simpson
g

0,25

bay Gilra

Hinh 3. Bi€u do hdp thé hién gia tri cia cac
chi so da dang gitta cac tang nudc
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Chi s6 da dang Shannon va Simpson c6 ting din tir ting mat dén ting day trong ndm
cung xu hudng (hinh 3C, D, va 4C, D). Nhin sau El Nifio, nhung lai giam dan tr tang mat
chung, cac chi s0 da dang Shannon va Simpson  dén tang ddy vao ndm trung tinh. Ngoai ra, c6
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thé thiy gia tri trung binh cua cac chi sé nay &
tAng mit va ting gilta vao nim trung tinh cao
hon so v6i nam sau El Nifio trong khi ¢ ting
day thi ngugc lai. Tuy nhién, sy khac biét nay
khong dang ké vi khoang tir phan vi cua chi sb
Shannon ¢ ting day vao ndm trung tinh gip doi
va chong 1an 1én khoang t&r phan vi thoi ky sau
El Nifio (hinh 3C).

Vé chi sé can bang Pielou, khong co su
khéc biét dang ké theo ting tang giita hai thoi
ky. Tuy nhién, trong nam EI Nifio chi s cin
bang loai ting dan tir ting mit dén ting ddy
trong khi d6 & nam trung tinh thi c6 gia tri
tuong dbi ddng déu gitra cac tang (hinh 3E).

Biéu db phan bd cac chi sé da dang TVPD
theo cac mit cat khao sit vao thoi ky sau El
Nifio va nim trung tinh cho thiy c6 su khac biét

giita hai ndm, trir chi s6 Pielou (hinh 4E). Khac
biét rd rang nhat 1a s6 lwong loai va chi s6 giau
c6 loai Margalef. Puong hdi quy cua cac chi sb
nay vao nam trung tinh cao hon nim sau El
Nifio. Bién thién gi4 tri trung binh cac chi sb
giita cac mit cit trong nim sau El Nifio khong
c6 su khac biét (dudng hoi quy tuyén tinh twong
d6i bang phing) (hinh 4A va B). Trong khi d,
& nam trung tinh, dudng hoi quy dat dinh diém
tai mat cit 4 va thip nhit tai mat cat 1.

Chi sb da dang loai Shannon ctia cac mat cit
trong nim sau El Nifio thap hon so v&i nim
trung tinh, tuy nhién, chi s6 Simpson khong thé
hién 13 sy khac biét nay (hinh 4C va D). Ngoai
ra, su khac biét da dang loai theo tung MC
trong ca hai thoi diém khao sat ciing khong
khac biét.

Bang 1. Cac cap mat cit (MC), tang va vi tri co su khac biét theo thong ké vé gia trj trung binh sb
luong loai, chi s6 Margalef, Piclou, Shannon va Simpson vao thoi ky sau El Nifio (2016) va nam
trung tinh (2017) (phéan tich ANOVA phi tham s6 Kruskal-Wallis (¢=0,05, p<0,05)

Chi sb Mit cit theo ndm

Tang theo nim

Vi tri theo nam

MC1/2016-MC5/2017
MC1/2017-MC5/2017
S MC2/2016-MC5/2017
MC5/2016-MC5/2017
MC5/2017-MC6/2016

D/2016-D/2017
D/2016-G/2017
D/2017-M/2016
G/2017-M/2016
Khong khac biét

Gitra MC/2016-Xa bo/2017

Gitra MC/2017-Xa bo/2016

Xa bo/2016-Xa bo/2017
Khong khac biét
Khong khac biét

MC1/2016-MC5/2017
MC2/2016-MC3/2017
MC2/2016-MC5/2017

D/2016-D/2017
D/2016-G/2017
D/2017-M/2016

Gan bd/2016-Xa bd/2017
Gan bo/2017-Xa bo/2016
Gitra MC/2016-Giita MC/2017

Margalef .
MC4/2016-MC5/2017  G/2017-M/2016  Giita MC/2016-Xa bd/2017
MC5/2016-MC5/2017  M/2016-M/2017  Giita MC/2017-Xa bd/2016
MC5/2017-MC6/2016 Khéng khac biét  Xa bd/2016-Xa bd/2017
Pielou Khong khac biét D/2016-M/2016 Khong khac biét
Simpson Khéng khdc biét M/2016-M/2017 Ggan b/2016- Gan bd/2017
Khong khac biét D/2016-M/2017  Gén bd/2017-Xa bd/2016
Khéng khac biét D/2017-M/2016 ~ Gén bd/2016-Gan bd/2017
Shannon Khéng khac biét G/2017-M/2016  Gan bd/2017-Xa bd/2016
Khong khdc biét M/2016-M/2017 Khéng khdc biét

So sanh gia trj trung binh ctia cac chi s6 da
dang theo cac cap mat cat, tﬁng va vi tri sau thoi
ky El Nifio va nam trung tinh qua phép thu phi
tham s6 Kruskal-Wallis (0=0,05, p<0,05) cho
thdy c6 su khac biét giita cac cap gia tri (bang
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1). S6 lugng loai trung binh c6 sy khic biét vé
thong ké gitta mit cit 2 va mit cit 5 trong
7/2016 va gitra mit cat 1 va mit cit 5 trong
7/2017, riéng mit cit 5 co su khac biét dang ké
gitta hai thoi ky. V& sb luong loai trung binh
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theo tang, két qua phéan tich khong thiy cé su
khac biét vé sb Iugong loai theo tung dot khao
sat nhung so sanh gitra hai thoi ky lai thiy cd su
khac nhau gitra tang day, tang mat - day, tang
mat - gilia va tang gilta - day. Vé s6 luong loai
theo vi tri, ¢6 thé thy s6 lugng lodi trung binh &
cac tram xa bo c6 sy khac biét dang ké gitta hai
ndm (bang 1).

Tuwong tu, chi sd do giau c6 loai Margalef
theo mat cit khong khac biét trong cing mot
thoi ky, nhung hdu hét cac mat cit gitra hai thoi
ky déu khac nhau. Cu thé, chi sé Margalef trong
cung mat cit 5 khac nhau gitta hai dot khao sat,
¢6 thé thdy sy khic nhau ¢ cic cip mit cit &
bang 1. Gilra hai thoi ky ciing ¢ su khac biét
trong cung mat cit 5, tang mat, tang day, vi tr1
gan bo va vi tri xa bo. Phan tich theo tang van
khong thiy c6 su khac biét giira cic chi s6 trong
timg thoi ky nhung cac tang gitra hai thoi ky
déu khac nhau ngay ca khi cung tang. Ngoai ra,
phan tich theo vi tri van thiy khong co su khac
biét cac chi s6 trong cing dot khao sat nhung c6
su khac biét dang ké & cac vi tri giita cac thoi ky
(bang 1).

Chi s6 Pielou khong thé hién su khac biét
giita hai thoi ky theo mit cat, ting va vi tri
nhung lai khac nhau giita tang mat va ddy ¢

ndm sau El Niflo.

Chi s6 da dang Shannon va Simpson ¢ két
qua gin giéng nhau, ca hai chi 80 déu khong
thay su khac nhau gitra cac mat cit. Tuy nhién,
phan tich theo ting va vi trf lai thiy c6 su khac
nhau dang ké & tang mit va vi tri gan bo gitra
hai dot khao sat (bang 1).

Phan tich SIMPER (Similarity Percentage)
trén s6 liéu mat do loai cho thay, céc loai chiém
uu thé trong thoi ky sau El Nifio (thang 7/2016)
la cac loai tdo silic nhu Chaetoceros spp.,
Dactyliosolen  fragilissimus, Thalassionema
frauenfeldii, Pseudo-nitzschia spp-»
Dactyliosolen phuketensis va Guinardia striata
voi tong mat do té bao véi phan bd khong dong
déu giira 6 loai 1a 73%. Trong nim trung tinh
(thang 7/2017), cac loai tao silic chiém wu thé
twong dbi khac biét bao gdm Chaetoceros
curvisetus, Chaetoceros spp., Pseudo-nitzschia
spp., Dactyliosolen fragilissimus,
Thalassionema frauenfeldii va Leptocylindrus
danicus v6i tong phan tram mat do té bao cua
6 loai voi phan bd kha dong déu 1a 69%. Chi sd
gidng nhau trung binh cia quin xi TVPD
& nam sau El Nifio khéng cao hon nhiéu so véi
nam trung tinh (25,06%) (bang 2). Ngoai ra,
murc d6 khac nhau ciia quin x3 TVPD giita hai
nam twong ddi cao: 82,26%.

Bdng 2. Ty 1& vé mat do té bao trung binh (%) ctia cac loai wu thé theo nim

Loai 7/2016 7/2017
Chaetoceros spp. 23,24 15,16
Chaetoceros curvisetus 15,48
Dactyliosolen fragilissimus 19,25 10,72
Pseudo nitzschia spp. 7,55 13,96
Thalassionema frauenfeldii 10,87 8,75
Bacteriastrum spp. 3,26 3,46
Chaetoceros pseudocurvisetus 3,63
Dactyliosolen phuketensis 6,64
Leptocylindrus danicus 4,95
Guinardia striata 5,73 3,23
Skeletonema spp. 1,58 2,47
Trichodesmium thiebautii 1,12
Chi s6 giéng nhau trung binh nhom (%) 27,86 25,06
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Phan tich MDS (Multi-Dimensional
Scaling) trén sb liéu mat do té bao ciing cho
thdy c6 su khac biét vé thanh loai gitra gitra hai
thoi ky. Nhin chung, cic miu trong cung dot
khido sat phan bd thanh timg cum riéng biét
(hinh 5), diéu nay cho thdy c6 sy khac biét vé

thanh phan cac loai TVPD giita hai nim. Dua
vao khoang cach phin bd c6 thé thiy tai tang
day tram 5 (miu 5-50) va tang day cia tram 7
(mau 7-50) thanh phan loai c6 sy khac biét dang
ké gitta nim sau El Nifio va nim trung tinh
(hinh 5).
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Hinh 5. D6 thi MDS-2D chi s6 giéng nhau vé thanh phan loai thuc vat phu du (Bray-Curtis) giita
cac tram trong nam sau El Nifio (2016) va nam trung tinh (2017).

Mat do té bao

Mat do té bao TVPD gitra hai ndm khao sat
¢6 su khac biét c6 ¥ nghia théng ké (p<0,0001,
permutation test, a = 0,05), ndm trung tinh
(2017) cao hon nam sau El Nifio (2016). Su
khac biét nay ciing thé hién rd theo tang nhung
déu cao hon trong nim trung tinh (hinh 6A).
Bién thién giita cdc tram trong nim trung tinh
ciing 16n hon nim sau El Nifio. Phan b6 mat do
TVPD theo mit cit (hinh 6B) cho théy, sy trai
nguoc gitra hai nam khéo sat, 16n nhat & cac mit
cat gilta. Vao thoi ky sau El Nifio, mat d¢ trung
binh TVPD cao nhit ¢ mit cit 1 va thdp nhat &
mit cit 4, tuy nhién, vao nam trung tinh lai thép
nhat & mat cat 1 va cao nhat & mat cét 4.
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Trong thoi ky sau El Nifio (6/2017), mat do
té bao cao nhat (259.000 tb/L) dugc ghi nhan &
ting day tram 1 voi wu thé cua tao silic trung
tam Thalassiosira mala (240.000 tb/L). Loai
ndy cing chiém uwu thé ¢ ting mat tram 3
(36.000 tb/L). Loai Dactyliosolen fragilissimus
lai chiéu wu thé ¢ ting gitra cta tram 6 (11.500
tb/L).

Vao ndm trung tinh, binh thuong (7/2017),
loai tao silic trung tdm  Chaetoceros
pseudocurvisetus chiém wu thé & ting 25m cua
tram 4. Cac loai Chaetoceros spp. kich thude
nho lai chiém wu thé ca ¢ ting mat (36.600 tb/L)
va tng day (61.000 tb/L) ciia tram 5.
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Hinh 6. (A) Biéu d6 hop thé hién mat do trung binh (tb/L) theo tang cta nim sau El Nifio (cot
trang) va nim trung tinh (cot xam); (B) biéu dd phan bd mat do (tb/L) theo timg mit cit giita hai
nam sau El Nifio va ndm trung tinh trong khoang tin cay 95%

Mat do té bao tao silic chiém uu thé nhét
trong cdc nhom tdo, twong tng véi 91,1% va
98,6% & nim sau El Nifio va nim trung tinh. O
nam sau El Nifio tao hai roi 1a nhém tao chiém
wu thé thir hai (4,7%), tiép dén 1a vi khuan lam
(4,1%) va tdo xuong cat (0,1%). Tuy nhién, vao
nam trung tinh, vi khuan lam chiém wu thé thir
hai (0,9%), ké tiép 1a tao hai roi (0,3%) va tdo
xuong cat (0,2%).

O niam trung tinh, mat do tao silic cao hon
dang ké so voi ¢ nam sau El Nifio tai hiu hét
cac tram, ngoai tru cac tram 1, 2, 3 (hinh 7).
Dang chi ¥ hon, trong ndm trung tinh, tai tit ca

cac tram gﬁn bo (1, 3, 8, 11, 13) va mot sb tram
gitta mit cét (2, 4, 6, 14) mat do tao silic c6 xu
hudng ting dan theo d9 sau & ngudng tir 0-50m.
Trong khi d6, mat d¢ tdo silic trong ndm sau El
Nifio tai cdc tram trén deu co xu huong nguoc
lai, thuong cao nhat tai ting mat va giam dan
theo d6 sau.

Mic du mat do tao silic nam sau El Nifio
(2016) tai cac tram déu thdp hon so véi nim
trung tinh (2017), nhung cac nhom tao hai roi,
xuong cat va vi khuén lam tai hau hét cac tram
lai c6 mat do cao hon nam trung tinh.

400,000

350,000

300,000

250,000

200,000

150,000

Mat do tao silic (tb/L)

100,000

50,000

02016 m2017

TVv1 Tv2 Tv3d Tv4 TV5 Tve Tv7 Tv8 TV9 TVv10 TVi1 TVv12 TV13 TV14 TV15

Hinh 7. Bién thién mat d9 tao silic tai cac tram trong hai chuyén khao sat 7/2016 va 7/2017
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THAO LUAN

Khong c6 su khac biét dang ké vé sé luong
nhoém/nganh TVPD gilta ndm trung tinh va sau
thoi ky El Nifio tai ving bién Ninh Thuan -
Binh Thuan mua nudc troi. Nhung ty 1é thanh
phén loai giira cic nhém c6 sai khac.

Bién dong céac chi sé da dang cho thdy, cau
tric quan xa TVPD trong timg ting nudc va
tram c6 sy khac biét o rét gitta hai thoi ky. Chi
s6 vé sb lugng loai, d0 giau c6 loai Margalef,
chi s6 da dang Shannon va Simpson vao nim
trung tinh cao hon thoi ky sau El Nifio. Diéu
nay dua ra nhan dinh ring quan xi TVPD vio
nam trung tinh da dang hon thoi ky sau El Nifio.
Tinh cin bang quan xa TVPD giita hai thoi ky
khong co6 sy khac biét. Tuy nhién, vao thoi ky
sau El Nifio, chi s can béng co su khac biét
giita tAng mat va day. Nguyén nhin c6 thé la
vao thoi ky sau El Nifio hién twong nudc trdi
khu vuc nghién citu giam (Rousseaux et al.,
2012), din dén sy phan ting cac khéi nude 16
hon, dong thoi luong dinh dudng tur day 1én
tang mat va tang gilta gidm. Vi Vay, nguon dinh
dudng dap ung cho su phat trién cia quan xa
TVPD giita hai thoi ky c6 su khac biét va kéo
theo sy bién doi vé cau tric cling nhu sinh vat
lugng TVPD gilta hai thoi ky (Granéli &
Turner, 2006). Két qua nay phu hop voi nghién
ctru cua Karl et al. (2001), Sathicq et al. (2015),
Doan-Nhu et al. (2016).

Céc chi s6 vé s6 lugng loai va chi sé giau co
loai Margalef gitra cac mit cit khong khac biét
dang ké vao thoi ky sau El Nifio trong khi cac
chi s6 nay bién thién dang ké viao nim trung
tinh. Qua d6 c6 thé thdy dugc mirc do giao dong
cia do gidu c6 loai & cac mat cit vao thoi ky
sau El Nifio thdp hon nim trung tinh. Diéu nay
ciing c6 thé do cuong d6 nudc troi vao nim
trung tinh & cac khu vyc Ninh Thuan - Binh
Thuén khac nhau, cung voi cac hoat dong con
ngudi trong khu vye ciing anh hudng dén ngudn
dinh dudng trong thuy vuc (Doan Nhu Hai et
al., 2016). Trong khi d6, & nam sau El Nifio,
thuong c¢6 cuong d6 nude trdi yéu (Dippner et
al., 2007) nén c6 thé to hop cac anh hudng khac
nhau dén TVPD khong nhiéu nhu & nim trung
tinh. Cac chi s6 da dang Shannon va Simpson
cla cd hai thoi ky tuy khac biét nhung lai co
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cung xu thé, thdp nhit & MCI va cao nhét &
MC3 va MC4. Mt cat 3 va 4 déu ndm & khu
vuc it dan cu Miii Dinh - Ca Na (hinh 1) nén
anh hudng clia con ngudi toi cac tram nay co
thé it hon.

Phan tich SIMPER va MDS trén s liéu mat
d6 té bao cho théy su khac biét 1on vé céu tric
thanh phan loai TVPD va céc loai uu thé trong
nam sau El Nifio va nam trung tinh, rd nhét &
tang day tram 5 va tram 7. Day la hai tram
ngoai khoi va thuong nam ¢ trung tam nuoc troi
nén chiu tac ddng manh cua hoat dong troi trong
mua gi6 tdy nam.

Mat do té bao giita nam sau El Nifio thp
hon nhiéu so véi nim trung tinh, dic biét 1a mat
do tao silic. Bac biét hon, sy phian bb mat do tao
silic theo ting & mot so tram c6 xu thé nguoc
nhau, tat ca cac tram gan bo (1, 3, 8, 11, 13) va
mot s6 tram gitra mat cét (2,4, 6, 14) mat do tao
silic ¢6 xu hudng ting dan theo d6 sau (khoang
tor 0-50m) & ndm trung tinh, trong khi mat do
silic ¢6 xu hudng giam dan theo do sau vao thoi
ky sau El Nifio. Trong ndm sau El Nifio, cuong
d06 hoat dong troi giam hay bién mat (Dippner et
al., 2007) nén luong dinh dudng chu yéu phai
phu thudc vao nguf"m tir dat lién. Vi vay, TVPD,
nhit 14 tao silic c6 thé cao hon & taing mit.
Trong nim c6 hoat dong trdi nhu nim trung
tinh, lugng dinh dudng dua 1én tir ting sdu co
thé da tac dong dén phan bd cua tao silic theo
d06 sau. Tuy nhién, can két hop nhitng phan tich
sau hon vé nhiét mudi, dinh dudng va dong luc
hoc hai duong cling nhu trén tap s6 liéu nhiéu
nim dé 1am sang té van dé nay.

KET LUAN

Két qua nghién ciru cho thiy, quan xi
TVPD tai ving bién nudc troi Ninh Thuan -
Binh Thuan vao nam trung tinh c6 sy khac biét
dang ké véi nam sau El Nifio. Phan anh rd rét
hién tuong ENSO dén thuc vat phu du. Mat do
té bao, cac chi s6 vé s luong loai, chi sé gidu
c¢6 loai Margalef, chi sé da dang Shannon va
Simpson vao ndm trung tinh déu cao hon so véi
nim sau El Nifio. Tuy nhién, thanh phan loai va
chi s can bang Pielou giita hai thoi ky khong
co su khac biét.
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VARIATION IN PHYTOPLANKTON COMMUNITY IN NINH THUAN -
BINH THUAN COASTAL WATERS BETWEEN POST EL NINO YEAR
AND ENSO NEUTRAL YEAR

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

'Institute of Oceanography, VAST
*Graduate University of Science and Technology, VAST

SUMMARY

Impacts of El Nifio Southern Oscillation (ENSO) on the phytoplankton community have been studied in
many different waters in the world. However, these effects on phytoplankton communities in coastal
upwelling waters are still in need in various aspects such as specific responses of phytoplankton and its
dynamics. Phytoplankton data of 15 stations in Ninh Thuan - Binh Thuan coastal area collected in July 2016
(post El Nifio year) and July 2017 (ENSO neutral year) was analyzed and comparing using diversity indices,
composition and density of the phytoplankton to measure influences of ENSO on the phytoplankton
community structure in coastal upwelling of South Centre Viet Nam. The results revealed significant
differences of average species number, the Margalef, Shannon, and Simpson diversity indices and the density
of phytoplankton between the two years. These values and indices were significant higher in ENSO neutral
year (2017) than the post El Nifio year (2016), except the Pielou evenness index. Phytoplankton community
structures of two periods were different by 82.26% based on SIMPER analyzing.
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