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TOM TAT: Dit liéu 10 nim cia cac thong s6 mdi truong nude va quan xa thuc vat phu du
(TVPD) tai tram kiém soat méi truong trong Vinh Nha Trang dugc s dung dé tinh toan cac chi sb
chi thi cho trang thai dinh dudng cua thiy vuc. Cac chi sé TRIX dao dong tir 4,3 dén 5,9 va TSI tir
28,5 dén 53,1 da thé hién tinh trang & mirc do nghéo dén dinh dudng trung binh trong thiy vurc.
Trong khi o, chi s tio silic TDI & mirc tir 1,4-5,0 da cho biét thuy virc thudng xuyén ¢ trang thai
dinh dudng tir trung binh dén wu dudng. Céc chi sb ty 1¢ nhém tao silic trung tam/long chim (C/P)
¢6 gia tri >2 chi thi cho su wu dudng ctia thity vuc. Phan tich twong quan cho thiy cac chi s6 danh
gi4 trang thai dinh dudng cta thuy vuc tinh toan dya trén cac thong s6 méi trudng va dua vao
TVPD la twong quan duong c6 ¥ nghia. Cac chi s6 Dia/Dino-N va C/P-N ciing c6 thé sir dung dé
danh gia trang thai dinh dudng cua thuy vye. Chi s6 TDI can dugc nghién ctru siu hon dé c6 thé ap

dung rong rdi cho cac thily vuc ven bién.

Tuwr khoa: Chi thi mdi truong, thuc vat phu du, trang thai dinh dudng, vinh Nha Trang.

MO PAU

Trong cac h¢ sinh thai thiy sinh, chu trinh
phat trién ngén cia thuc vat pht du (TVPD) lam
cho chung nhay cam hon véi su bién d6i moi
truong [22]. Vi vay, bién dong ciu tric quan xa
va sinh khdi TVPD duge xem nhu 1a nhing chi
thi tot ciia su bién d6i moi truong [15, 22].
Carstensen et al. (2008) [3] da xay dung cong
cu dé danh gia tinh trang sinh thai dya trén cac
thanh phan sinh hoc 1a TVPD va rong bién dua
trén mdi lién hé giita ndng do nito v6 co hoa tan
(DIN) va ham lugng chlorophyll-a. Ferreira et
al. (2011) [8] da thdo luan cac thong sb danh gia
tinh trang uu dudng ving ven bién dua trén cac
thanh phan hoa 1y va sinh hoc (sinh khdi TVPD
va chlorophyll-a), két hop v6i cac dau hiéu wu
dudng ving bién khoi va méi trudng day.
Gharib et al. (2011) [10] dong thoi st dung ca
phuong phép phén tich ly hoa, sy da dang va
cau tric quan cua TVPD dé danh gia chét luong
nude ven bién Ai Cap. Két qua cho thiy chi sb
da dang Shannon cua vung nudc nghién ciu
nam gitra mirc d sach va 6 nhiém trung binh.
Trong khi d6, chi s6 chit luong nuéc (WQI:
water quality index) xac dinh thiy vuc trong
ngudng tot dén rat tét. Diéu nay gop thém bang
chirg cho nhimg quan sat truéc diy cho rang
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viée giam sat chit lwong nude bing phuwong
phap hoa 1y d6i khi chua phan anh tét nhat thuc
trang moi truong so voi sir dung chi sb tao silic
TDI [32]. Cac phan tich tir quin xi TVPD s& hd
trg viéc giai thich cac két qua tir phwong phap
phéan tich héa 1y, vi thanh phan TVPD khéng
chi phan anh diéu kién tirc thoi ma con phan
anh nhimg diéu kién gin trudec d6 cia moi
trudong nudc.

C6 nhiéu chi sé khac nhau duoc st dung dé
danh gia trang thai dinh dudng cua thuy vuc
ven bo, chung thudng cho ra nhiing két qua
khac nhau trong cung mot hé sinh thai [29].
Vollenweider et al. (1998) [33] da gidi thiéu chi
s6 dinh dudng TRIX (trophic index), dugc tinh
toan dya trén ham lugng céac chéat dinh dudng
co ban (N va P), ham luong chlorophyll-a va
nong do oxy hoa tan (DO). Chi s6 nay da duoc
ap dung dé danh gia trang thai dinh dudng ving
bién ven bd & nhidu ving bién chau Au (cac
bién Adriatic, Tyrrhenian, Baltic, Black Sea,
North Sea) [27]. Chi s TSI (trophic state index)
cua Carlson (1977) [2] ban dau dugc st dung dé
danh gia trang thai dinh dudng cac ho nuéc
ngot, vé sau c6 mot sO nghién ctru Gmg dung chi
sO ndy vao ving ven bién. Nghién ciru cta
Canedo-Argiielles et al. (2012) [1] da st dung
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chi s6 TRIX va TSI danh gia chit lugng nudc
cac vung ven bién Pia Trung Hai. Bén canh 49,
tao silic duoc st dung rong rai trong viéc danh
gi4 chat lugng nudc, mot trong nhitng chi sb st
dung thanh phan tao silic 1a TDI (trophic diatom
index), ding dé danh gi4 trang thai dinh dudng
cua hé sinh thai thuy vuc [19, 32].

Phan 16n cac nghién ctu vé TVPD bién &
Vi¢t Nam hién nay la vé phéan loai hoc, dac
diém hinh thai loai, thong ké vé thanh phan loai,
phan b dia 1y va sinh vat lugng. C6 nhiéu
nghién ctru vé sinh trudng cia TVPD duoc thyc
hién trong trong phong thi nghiém & cac diéu
kién moi truong khac nhau [6, 23, 31]. Hién nay
& Viét Nam, van chua c6 nhiéu nghién clru st
dung TVPD bién lam chi thi méi truong ven bad.
Gan diy, Nguyén Vin Hop va nnk. (2012),
Nguyén Thi Cim Yén & Pham Khic Liéu
(2012) [16, 34] da sir dung cac chi s6 TSI va
TRIX di duoc tinh toan tir cic thong s chét

luong nudc tu cac thiy vuc nudc ngot trong
kinh thanh Hué. Nguyén Thi Gia Hing va nnk.
(2013) [13] da st dung chi s6 TDI dé danh gia
hién trang dinh dudng trong trim tich cia rimg
ngap man & khu dy trir sinh quyén Céan Gio (tp.
HO6 Chi Minh), cic tac gia di tim thiy loai
Achnanthidium  minutissimum chi thi tong
photpho thip, con loai Luticola goeppertiana,
Navicula recens chi thi tong photpho cao.

Nghién ctru nay s dung dit liu vé cac
thong s6 méi truong nudc va quin xa TVPD
duoc quan tric tr nam 2001 dén nam 2011 tai
vinh Nha Trang dé tinh toan cac chi s chi thi
cho tinh trang wu dudng cua thuy vuc nhim
muc dich tang thém cac thong sb chi thi sinh vat
trong d4nh gia méi truong ven bién Viét Nam.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Khu vuc nghién ciru
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Hinh 1. Vi tri tram nghién ctru trong vinh Nha Trang
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Vinh Nha Trang nim trong ving khi hau
nhiét déi gié mua. Mua gié mua tdy nam thuong
tir thang 5 dén thang 9, mua dong bic thudng
kéo dai tur thang 11 dén thang 3, va xen gitia 1a
giai doan chuyén tiép gi6 mua. Mua mua
thuong ngin, khoang tir thing 9 dén thang 12 va
lugng mua thuong tap trung trong cac thang 10-
11. Ché d¢ nhat tridu khong déu, khi thay triéu
xudng thip, nudc tir ngoai bién vao vinh Nha
Trang v6i téc d6 16n (c6 khi dat 70 cm/s), nude
tir trong vinh chay ra bién qua cira phia dong
voi toc d6 nho. O pha nay, vao mua mua, tuy
dong chay tur cua phia nam 1é€n kha 16n nhung
tram tich tir song Cai van dugc van chuyén vé
ctra phia nam do dong chay ven bd va gié mua
d6ng bac. Khi thiy tridu 1én, nudc ngoai khoi tir
cra dong ¢ phia bic chay vao vinh va dong
chdy ra la tir cira phia nam [14]. Tram quan trac
(toa d6 12°21°25N va 109°22°00E) nim trong
vung chiu tac dong manh cia ché do thiy dong
luc véi phia Tay la miii Chut va phia dong la
dao Hon Tre (hinh 1).

Téng hop va phan tich sb liéu

S lidu quan tric trong 11 nim (2001-2011)
cta tram kiém soat méi truong trong vinh Nha
Trang tai tang mit vao thoi diém chén triéu va
dinh trleu dugc st dung. Cac thong s6 phan tich
bao gdm nhiét do, do mu01 oxy hoa tan, sic to
thuc vat, ham lugng mudi dinh dudng nitrate,
ammonium, phosphate, silicate, va dit li¢u Vé
quan xa TVPD. Di véi cac chi sé moi truong,
sir dung chi s6 trang thai dinh dudng TRIX [33]
¢6 so sanh véi chi s6 TSI (Trophic State Index),

chi sé nay duoc tinh dua vao téng photpho va
chlorophyll-a. Chi s tao silic TDI [19] duoc
tinh trén cac loai tao chi thi dya vao muc gia tri
chi thi ctia loai va d6 nhay vé6i 6 nhiém (cong
thirc 5). Cac chi sé tao silic khac dugc tinh theo
cac ty 1& nhom tao khac nhau nhu chi sb tao
silic trung tdm/16ng chim (centric/pennate), chi
s6 tao silic/tao hai roi (Diatoms/Dinoflagellates)
theo s luong loai va mat do.

TRIX = (log[Chla*aD%O*TN*TP] + 1,5)/1,2 (1)

TSI(TP)=10| 6—-—LL
In2 )

TSI(Chl) = 10(6_ 2,04-0,681n Chlj 5

In2
TSI = (TSI(TP) + TSI (Chl))/2 4)
Zn:a.fvii/’
DI =1 —— (5)

Z a;v;
=1

Trong d6, Chla: Chlorophyll-a (mg/m’);
aD%Q: téng oxy (%)-oxy bio hoa (%); TN:
téng nito hoa tan (mg/m’) ; TP: tong photpho
hoa tan (mg/m’); aj: 40 phong phu (ty 1¢) cua
lodi j trong mau; Vit gia tri chi thi cua loai j (1-3);
i;: 46 nhay vé6i sy 6 nhiém (pollution sensitivity)
cua loai j (1-5). Gia tri TDI ¢ the nam trong
khoang tir 1 (néng d6 6 nhiém rat thap) dén 5
(ndng d6 6 nhidm rat cao).

Bdng 1. Thang chi s6 TRIX [25] va TSI [26] danh gia trang thai dinh dudng cua thiy vuc

Trang thai thuy vuc Thang TRIX Thang TSI
Rat nghéo dinh dudng (Ultratrophic) 2-4
Nghéo dinh dudng (Oligotrophic) 4-5 <30-40
Dinh dudng trung binh (Mesotrophic) 5-6 40-50
Giau dinh dudng (Eutrophic) 6-8 50-70
R4t giau dinh dudng (Dystrophic) >8 70-100

Tuong quan giira cac chi sé dugc thiét lap
bang ngdn ngit R (psych package [28]) sir dung
hé sé twong quan Spearman cho cac sb lidu
khong c¢6 phan phdi chudn [9]. Kiém dinh hoan
vi (permutation test, coin package [17]) bang
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ngoén nglr R duge sir dung dé so sanh giita chan
tricu va dinh triéu.

Phan tich chi s& giéng nhau cua quan xa
(SIMPER) st dung phdn mém Primer 6
(Primer-E Ltd., UK). Céc thong s6 muc nudc
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trong ngay thu miu duoc tham khao tir sé lisu KET QUA VA THAO LUAN
tram thiy triéu Cau P4, Vién Hai duong hoc.

Chi s6 dinh dwéng tir cac thong so Iy hoa
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Chi s6 TRIX

Tai dinh triéu, gi4 tri TRIX dao dong tir 4,3
(8/2003) dén 59 (11/2001). Tai chan triéu,
TRIX dao dong tir 4,5 (8/2008) - 5,9 (8/2002).
Gia tri TRIX tir nam 2001 dén 2011 tai thoi
diém dinh tridu va chan triéu khong c6 su khac
biét (p>0,05, permutation test). Hau hét gia tri
TRIX vao thang 2 va thang 11 trong cic nim
déu thap hon thang 5 va thang 8 (hinh 2f).

So sanh véi thang chi sé TRIX (bang 1) c6
thé thiy trang thai dinh dudng cua khu vuc khao
sat tir nghéo dinh dudng dén dinh dudng trung
binh.

Chi s6 Carlson TSI

Tai thoi diém dinh tridu, gia tri TSI tir nim
2001 dén 2011 dao dong trong khoang 28,5
(8/2003) - 52,6 (11/2001). Nhiéu gia tri TSI vao
thang 2 va thang 11 cao hon céc thang con lai
trong ndm (hinh 2g). Tai thoi diém chén tridu, gia
tri TSI dao dong tir 31,2 (5/2003) dén 53,1
(11/2001). Ciing nhu thoi diém dinh triéu, tai
chan tridu, TSI vao thiang 2 va thang 11 trong
nam hau nhu déu cao hon thang 5 va thang 8.
Gia tri trung binh TSI tai dinh tridu khong co sur
khac biét so voi chan tridu (p>0,05, permutation
test). O ca 2 thoi diém tridu, gia tri trung binh
TSI vao gi6 mua dong bic cao hon 2,3 1an so v6i
gi6 mua tay nam (p=0,018, permutation test).

So sanh vé&i thang chi sé TSI (bang 1) cho
thdy khu vuc khao sit tir nam 2001 dén nim
2011 hau nhu déu ¢ trang thai tir nghéo dinh
dudng (oligotrophic) dén dinh dudng trung binh
(mesotrophic), riéng thang 11/2011, thuy vuc
nam trong trang thai giau dinh duong (eutrophic)
& ca 2 thoi diém chan triéu va dinh triéu.

Cic chi s6 thwe vét phu du
Chi s6 TDI

Tai dinh triéu, TDI dao dong tu 1,4 (8/2005)
dén 4,8 (9/2010). Tai chan triéu, TDI dao dong
tur 2,8 (8/2005) dén 5,0 (2/2006). Khong c6 su
khac biét vé thong ké gitra gia tri TDI tai dinh
tridu va chan triéu trong giai doan 2001-2011
(p>0,05, permutation test). TDI thuong dao
dong lan can gia tri 4 (hinh 2e), theo thang chi
s6 TDI thi khu vuc khao sat thudng nam trong
tinh trang 6 nhiém trong giai doan 2001-2011.

Chi s6 C/P (Centric/Pennate)
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Chi 56 C/P theo s6 lodi (C/P-S)

Phan 16n chi sé C/P-S trong giai doan khao
sat déu 16n hon 2 (hinh 2d). Tai dinh tridu, gia
tri C/P-S dao dong tir 0,7 (11/2002) dén 8,0
(8/2009). Tai chan triéu, C/P-S dao dong tir 0,5
(11/2002) dén 13,3 (8/2002). Gia tri C/P-S tai
dinh tridu va chan tridu khong c6 su khac biét
(p>0,05, permutation test).

Chi 56 C/P theo mdt dg (C/P-N)

Gié tri C/P-N tai dinh tridu bién ddi trong
khoang tir 0,1 (2/2007) dén 33113,1 (8/2009).
Tai chan triéu, C/P-N ndm trong khoang 0,04
(thang 2/2007) - 27534,5 (11/2001). Hau hét
C/P-N déu c6 gié trj cao hon 2 (hinh 2b). C/P-N
tai dinh tridu va chan tridu khong c6 su khac
biét (p>0,05, permutation test).

Chi sé Diatoms/Dinoflagellates
Chi sé Diatoms/Dinoflagellates
(Dia/Dino-S)

Tai dinh triéu, Dia/Dino-S c6 gia tri nim
trong khoang tir 1,4 (8/2006) dén 6,3 (11/2002).
Tai chan triéu, Dia/Dino-S ¢ gia tri tir 1,5
(8/2006) dén 14,8 (2/2002) (hinh 2¢). Khong c6
su khac biét vé théng ké cua chi sb nay tai dinh
triéu va chan triéu (p>0,05, permutation test).
Chi s6 Diatoms/Dinoflagellates theo mdt do
(Dia/Dino-N)

Gia tri Dia/Dino-N tai dinh triéu nam trong
khoang 0,3 (5/2004) - 98779,5 (11/2003). Tai
chan triéu, gia tri ndy nam trong khoang 0,6
(8/2011) - 59004.8 (11/2001) (hinh 2a). Gia tri
nay tai dinh triéu va chén triéu khong khac nhau
(p>0,05, permutation test).

Céu triic quin xi TVPD

Phén tich vu thé tich Iy mat do té bao cho
thiy, cac loai tao Chaetoceros spp. kich thudce
nho 13 loai thudng xuyén chiém wu thé. Mot vai
thoi diém trong cudi thoi ky gié mua dong bic,
nhom tao hai roi kich thude nhéd chura xac dinh,
hay cac loai tdo silic nhu Pseudo-nitzschia spp.,
Nitzschia spp., Skeletonema sp., Thalassionema
frauenfeldii chiém uu thé rd rét. O nhitng thoi
gian c6 mirc chénh I¢ch myc nudce 1on (151cm),
khac biét vé& thanh phin loai TVPD giita thoi
diém chan tridu va thoi diém dinh tridu la réat
16n (chi sé gidng nhau chi 1a 3,47% viao thang
3/2009), hay nhu trong thang 5 va thang 8/2002,
thang 8/2009 (bang 2).

theo loai
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Bang 2. Uu thé tich lity ctia cac loai chiém wu thé cong don t6i 90% téng mat do té bao, chi s6 gidng nhau vé thanh phan loai va chénh léch
muc nudc gitra chan trieu va dinh triéu

Nam
Loai/Thang

2001 2002

2003 2004

2005

2006 2007 2008

2009

2010 2011

5 8 11 2 5 8

11

2 5 8 11 3 5 8 11 3

8 2 8 2 8 2 9 3

3 8 3 8

Chaetoceros spp.

T4o hai roi kich thudc nhé
Pseudo-nitzschia spp.
Bacteriastrum sp.
Thalassionema frauenfeldii
Nitzschia spp.
Leptocylindrus danicus
Chaetoceros diversus
Pleurosigma spp.
Protoperidinium spp.
Skeletonema sp.
Cylindrotheca closterium
Guinardia striata
Chaetoceros lorenzianus
Dactyliosolen fragilissimus
Chaetoceros compressus
Skeletonema costatum
Prorocentrum micans

Tao silic 16ng chim KXD
T4o silic trung tam KXD
Proboscia alata
Trichodesmium erythraeum
Thalassionema nitzschioides
Coscinodiscus sp.
Rhizosolenia hebetata
Bacteriastrum furcatum

59 59 66 31 65 24
8 4215 8

12 86 72 1,5
21 67
4.4
8 22
1,5 13
74 1,5
1,5

4.4 42 3,7
11
53 2,1 1,5
43
10 2,1
8,4 10

3,4

3,4

1,5 8

62

15

15

3258 47 44 93 38 44 28
59 17 76 77 29 7
92 13 22
58 34 1352 7

35
59 20 51 6

3,5
3,7 7,6 3,5

5 7
4,7 3,73,5 11 14

20

14
13
10

8,7
6,9

38 72 12
23 36 47 1,9 58
4 95 42
19 17 4 4,2 2,4

32 4 8,5
8

20 6,7
11

3.8 2,7

4,9 3,2

18

11

17 27

84 4,5 68 68 11 22 39 40

11 7,4 3,8
3,7

19 35

5,5

19 26
9,2 18
51
5574

9,2

16

Chi s6 giong nhau (%)

30 48 73 62 20 21 34 35

57 42 63 15 62 39 33 40 39 85 21 84 16 79 47 3.5 24 30 33 20 41

Chénh 1éch myc nude (cm)

141 167 121 50 155 166 129 87 82 167 101 66 91 73 126 152 143 162 65 131 117 72 57 151 158 75 110 111 120
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Hg so twong quan giira cac chi so

Chi s6 TSI va TRIX c6 mdi tuong quan
thuén kha cao, voi hé s6 twong quan gitra ching
tai dinh tridu r = 0,86 (p < 0,001) va chén triéu r
= 0,88 (p <0,001) (hinh 3 va bang 3).
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Hinh 3. Ma tran twong quan giita cac cap chi s6
tai dinh triéu (a) va chan triéu (b)

Ma trén twong quan gilra cac chi s6 tai dinh
triéu (hinh 3a) va chan triéu (hinh 3b) cho thy
hau nhu céc chi s6 c6 tuong quan thip VGi cac
gia tri p thé hién & bang 3, ngoai trir chi s§ TSI
va TRIX. O ca hai thoi diém dinh triéu va chan
tridu, ty 16 mat do té bao centric/pennate (C/P-N)
¢6 twong quan dwong voi ty 1& sé lwong loai
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centric/pennate (C/P-S) va ty 1& mat do té bao
Diatom/Dinoflagellate (Dia/Dino-N) véi hé s
trong quan bién thién trong khoang 0,36-0,46.
Bén canh d6, tuong quan gitta Dia/Dino-N véi
chi s6 TSI (1=0,32-0,42) cao hon twong quan
gitta Dia/Dino-N véi TRIX (1=0,16-0,35) & ca 2
thoi diém triéu.

Tir cac chi & TRIX va TSI ¢6 thé thdy, muc
dinh dudng & thuy vuc Nha Trang tu nghéo
dinh dudng dén miuc dinh dudng trung binh
trong khi chi s6 TDI cho thy thily vuc thuong
& trang thai wu dudng. Chi s6 TSI thudong dugc
su dung cho thuy vuc nude ngot nhu song, h,
khi tmg dung chi sb nay vao vung bién vinh
Nha Trang cung v6i chi s6 TRIX cho thiy giira
ching ¢6 mdi twong quan thuén chit ché (r =
0,86-0,88). Vi vay, c6 thé img dung chi sb TSI
dé danh gia trang thai dinh dudng ving bién
ven bd. Tuy nhién, can nghién ctru k§ hon va ¢
hé théng hon dé c6 thé dua ra nhimng két luin
thuyet phuc hon. Gharib et al. (2011) [10] cho
rang TVPD khong chi phan énh didu kién tic
thoi ma con phan anh diéu kién truée do cua
mdi truong. Dong thoi, danh gia chi s TDI
cling c6 thé phan anh ca truong hop khu vire 1an
can cua vung nghién ctu dang & trang thai uu
dudng. Nguyén nhan co thé do cac diéu kién vé
dong luc nhu song, triéu, dong chay... di dua
cac loai TVPD tr khu vuc khac dén khu vuc
nghién cuu.

Ti sb mat do té bao giira tao silic va tao hai
roi (Dia/Dino-N) ¢ vinh Nha Trang c6 xu
hudng tang nhe theo thoi gian, va rd hon ¢ thoi
diém chan trleu Hallfors et al. (2013) [12] khi
phan tich s6 lidu dai ky trong ving bién Baltic
d3 thiy rang ty 1 ciia Dia/Dino-N giam & tit ca
cac mua, dong thoi dua ra nhin dinh ring tac
dong mang tinh chu ky hay tac dong uu dudng
héa la yeu t quan trong truc tlep Va gian tlep
tao nén sy khac biét vé ciu truc quan xa TVPD
gitra giai doan 1903-1911 véi 1993-2005. Trong
nghién ctru nay, mdi tuong quan (tuy khong cao)
gitra ty 1¢ Dia/Dino-N va ty 1€ C/P-N voi cac chi
s6 TSI va TRIX & ca 2 thoi diém triéu cho thiy,
cac chi s6 Dia/Dino-N va C/P-N c6 thé ap dung
dé danh gia trang thai dinh dudng cta thuy vuc,
phu hop véi nhitng 1y giai cua cac nghién ciru
trudec d6 vé kha nang canh tranh manh cua
nhém tao silic trung tdm trong diéu kién ngudn
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dinh dudng (nitrate, silicate) ddi dao [18, 21].
Sy bung phat cia tao silic trong lac chi sé TRIX,
TSI cao (ty 1& thudn voi Chl-a, oxy, nito,
photpho) s& din dén hiu qua can kiét ngudn
mubi dinh dudng va oxy (giam chi sd TRIX,
TSI), va day la lac nhom tao hai roi va mét s6
loai tao silic 16ng chim phat trién. Chi s6 TDI va
cac chi s lién quan dén cdu tric quan xa TVPD
nhu C/P-N, Dia/Dino-N déu cho thiy thuy vic

thuong & trang thai dinh dudng trung binh dén
gidu dinh dudng véi su vu thé cua cac loai tao
silic trung tdm nhu Chaetoceros spp. Chi sb
TDI ¢ thoi diém chan triéu nhin chung thudng
cao hon so véi thoi diém dinh tridu cho thiy &
tang mat cua khu vuc nghién ciru, moi trudng &
thoi diém chan tridu thuong gidu dinh dudng
hon so v6i dinh triéu

Bdng 3. Ma tran gia tri p theo twong quan Spearman cia cac chi s6 & dinh va chan tridu. S6 dam chi

tuong quan c6 y nghia

Dia/Dino-S C/P-S Dia/Dino-N C/P-N TDI TRIX
Pinh triéu
C/P-S 0,83
Dia/Dino-N 0,06 0,45
C/P-N 0,29 0,02 0,05
TDI 0,25 0,94 0,81 0,21
TRIX 0,11 0,69 0,10 0,23 0,52
TSI 0,23 0,48 0,05 0,16 0,42 0,00
Chén triéu
C/P-S 0,96
Dia/Dino-N 0,24 0,44
C/P-N 0,98 0,06 0,01
TDI 0,48 0,97 0,75 0,34
TRIX 0,35 0,87 0,49 0,16 0,96
TSI 0,22 0,84 0,14 0,12 0,67 0,00

Nghién ctru ty 18 sd luong tao silic trung
tam/10ng chim ¢ vinh Chesapeak (USA) cho thay,
ty 1€ nay thay dbi tir <2 dén >2 vao thoi diém
cudi thé ky 19 dau thé ky 20 khi nén nong nghiép
phat trién manh & luu vuc cia vinh cing véi dién
tich rung giam va lugng phén bon gia tang [20].
Ti s6 C/P-S dugc sir dung voi quan dlem cho
rang tao silic trung tim thuong phat trién manh
hon ¢ nhitng ving nde giau dinh dudng so voi
tao silic 1ong chim va vi thé ty 1¢ nay co thé duoc
dung nhu chi s6 wu dudng [5]. Ti s6 C/P-S phan
anh tot trang thai wu dudng xay ra & Vinh
Chesapeake, cac ctra song Palmico va Neuse
(Hoa Ky). Ty 1& C/P-S trong mdi twong quan véi
uu dudng hoa cua thuy vuc cling dugc ghi nhan
tuong tu 0 bién Baltic va vinh Laajalahti & Phan
Lan [11]. O vinh Nha Trang, chi s6 C/P-S nam
trong khoang 2-5 (tan suat 66%) va doi khi >10
(tAn suit 10%). Dya trén chi s6 dinh dudng thi co

thé nhan dinh vinh thuong xuyén & trang thai
dinh dudng trung binh. Néu chi dua vao mat do
tao silic ting cao ciing c6 thé som danh gia dugc
trang thai vu dudng cua thuy vuc [30]. Trong
nhiéu nghién ciru cot trAm tich, phan tich thanh
phan tao silic ¢6 thé gitip tai hién lai ndng do
dinh dudng trong qua khr thong qua so sanh ty
1¢ voi thanh phan tao silic hién tai cta thity vuc
[21]. Tuy nhién, phan tich nay c6 thé dua ra
nhitng con s6 thip hon thyc té & mot sé khoang
thoi gian dac biét va tuy loai thuy vuc. O vinh
Laajalahti (Phin Lan), cac gia tri TN thuc té
thuong xuyén cao hon cac gia tri tinh toan tur tdo
silic ngoai tru trong giai doan uu dudng cia théap
ky 1970s [4]. Trong khi d6, & lach Mariager
(Pan Mach) thi cac gia tri TN tinh tr téo silic rat
phu hop véi cac gia tri do thuc té [7]. Boi Voi cac
quéan xa hién tai, tvong quan gilta cac nong do
chit dinh dudng va mat d¢ tao thuong khong thé
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phén anh t6t theo dang tuyén tinh duoc. Tuy vay,
phén tich thanh phan tao silic & mot sb cira song
¢6 bién dong manh vé ham luong TP va TN cho
tuong quan cao. Nodine et al. (2014) [24] nhén
dinh rang, su dung quan hop tao silic dé phan
anh cic thong sO modi trudng trong pham vi
khong gian cua thuy vuce 1a déng tin cdy. Cac tac
gia ciing cho rang, cac phan tich quan hop tao
silic, nhat 1a ving ven bién, c6 thé duoc st dung
trong viéc tai hién cac bién dong ctia moi trudng
0 cac thiy vue chiu tic dong manh.

Trong khi c6 nhiéu nghién ciru x4c dinh tam
quan trong cua viéc phan tich thanh phan tio
silic trong danh gia tac dong moi truong, mot
diéu cém Iuu y 1a viéc xac dinh loai tao silic s€ 1a
yeu t6 quan trong trong toan bo cac phan tich
quan hop hay ty 1€ s6 loai. Vi vay, cac chi s sir
dung thanh phan hay s6 loai tao chi t6t hon khi
dua trén sb liéu phéan tich thanh phan loai dang
tin cdy.

Tuy céc phan tich va so sanh chi s6 thuc vat
pht du va chi sb 1y hoa trong vinh Nha Trang
dua ra cac bang ching vé viéc g dung cac chi
sO tao dé danh gia trang thai dinh dudng thity
vuc nhung cling can phai thuc hién nhiéu
nghién ctru & cac thily vuce khac dé cung c¢b didu
nay. Thém vao d6, viéc xac dinh cac gia tri sinh
thai, nhu kha néng chiu dung 6 nhiém, hay cac
giéi han cua cac chi sb ciing nén duoc thiét lap
cho nhiéu loai TVPD ving bién ven bo.

Loi cdm on: Cong trinh nay duogc tai tro boi
Quy nghién ciu co ban qua dé tai Ma sd
106.13-2011.16. Cac tac gia BDoan Nhu Hai va
Nguyén Ngoc Lam cam on dé tai Hop tic qudc
t¢ NDT Viét-Nga mi s6 VAST.HTQT.
NGA.04/14 do Vién Han lam Khoa hoc va
Cong ngh¢ Viét Nam cap kinh phi. Bai bao st
dung so ligu cua chuong trinh quan trac moi
truong bién cac tinh phia nam.
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ASSESSMENT ON TROPHIC STATUS OF NHA TRANG BAY USING
ENVIRONMENTAL AND PHYTOPLANKTON BASED INDICES

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

'University of Natural Sciences, National University of HCMC
*Institute of Oceanography, VAST

SUMMARY

Ten year data of environment and phytoplankton community structure were used to calculate trophic
status indices of Nha Trang Bay. The two indicating groups, environmental and phytoplankton based indices,
were different and varied in time. Both TRIX (4.3-5.9) and TSI (28.5-53.1) indices indicated Nha Trang Bay
was in oligotrophic to mesotrophic status. However, trophic diatoms index, TDI (1.4-5.0) indicated high
frequency of mesotrophic and eutrophic status of the waters. Ratios of centric to pennate diatoms (C/P, both
in species number and in abundance) frequently indicated eutrophic status (>2.0) of the waters. Correlation
matrix showed possitive relationships amongst environmental and phytoplankton based indices. The present
study suggested that phytoplankton ratios, Dia/Dino-N and C/P-N indices, are applicable in assessing trophic
status of coastal waters. The TDI index, however, is needed for further studies to be applicable for coastal
waters.

Keywords: Environment indicator, phytoplankton, trophic status, Nha Trang bay.

Ngay nhdn bai: 15-8-2015

457



