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Phan tich 2 di# liéu cua cdac dot khao sat thugc Dy an NUFU nam 2004 va 2005 cho
thdy thanh phan va sinh khéi thuee vt phti du ¢ vinh Van Phong va Cam Ranh bién
doi theo mua rat r8. Thanh phan chii yéu ciia thiee vdt pht du ¢ ven bién Khdnh
Hoa 1a Tao Silic. O vinh Cam Ranh Tdo Silic chiém wu thé, con & vinh Van Phong
Ia Tdo Hai Roi (Dinoflagellates). Tinh da dang sinh hoc ciia thuc vdt phU du ¢ Vin
Phong cao (192 loai) con ¢ vinh Cam Ranh 13 166 loai. C6 67% thanh phan loai
giong nhau. Sinh khoi trung binh cia Tdo Silic va Tdo Hai Roi ¢ vinh Cam Ranh
twong tmg 14 48 mgC m™ va 7 mgC m®, trong khi ¢ vinh Vin Phong mdt dé ciia 2
logi tio ndy chi dat 26 mg C m™ and 4 mg C m™. Thanh phan lodi va sinh khéi thue
vdt phU du tai cdc khu vuee nay ¢6 quan hé vdi cdc qua trinh dong luc (kha nang xdo
tron) luong mua va ché ds gio. Sinh khoi thuc vdt phU du & vinh Cam Ranh [a 63,0
mgC m™ trong khi d@6 ¢ vinh Vin Phong & 30,7 mgC m™. Ty Ié DIN:DIP ¢ vinh Vin
Phong va Cam Ranh tuong ung [a 9 va 14.

Tar khéa: Thuce vdt phu du, Tdo Silic, Tdo Hai Roi, DIN, DIP, méi truong, nudi
trong thiy san.
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ABSTRACT The sampling data from NUFU project in 2004 and 2005 showed that Van Phong

and Cam Ranh bays are different in neurotic phytoplankton community, which
regarding species composition, production, seasonal development and
environmental conditions. Phytoplankton in the shelf water is largely dominated by
diatoms, but diatoms density in Cam Ranh is more abundant due to turbulence,
while dinoflagellates and flagellates in Van Phong are more abundant due to
stratified water. The phytoplankton biodiversity in Van Phong bay is higher (192
species) and 166 species recorded in Cam Ranh bay. 67 % species are similar from
two bays. The biomass of diatoms and dinoflagellates in Cam Ranh bay is 48 mg C
m® and 7 mg C m* respectively. While these biomasses are 26 mg C m® and
4 mg C m? in Van Phong bay. The biomass is correlated with the rainfall and wind
schemes, increased from August to December. Both nutrient concentrations and
phytoplankton biomass in Cam Ranh bay are higher (63.0 mgC m™) than that in

92



Van Phong bay (30.7 mgC m™®). The ratio of DIN:DIP in Van Phong and Cam Ranh

bays is 9 and 14, respectively.

Key words: Phytoplankton, diatoms, dinoflagellates, flagellates, DIN, DIP,

environment, aquaculture.

|. GIOI THIEU

Khanh Hoa c6 mua mua bét dau tir
thang 8 dén thang 12 Vi lugng mua trung
binh 1a 1.300 mm/nam va mua khd kéo dai
tir thang 1 dén thang 7 (Nguyén Hiu H6 va
cong su, 2003).

Mua mua kéo dai tr thing 8 dén
thang 12 (Hinh 1).

Hién twong nudc troi xuét hién trong
mua gié Tay Nam (Liu va cong su, 2002;
Barthel va cong su, 2006). Khi hau nhiét
d6i gio mua va nude troi tao dicu kién
thuan loi cho nudi trong thity san va khai
thac thuy san (James, 1999).
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Hinh 1: Bién déi ciia birc xa, hrgng muwra va gié trung binh nim Khanh Hoa tir 2000-2003
Average variability of solar radiation, rain fall and wind in Khanh Hoa from 2000-2003

- Vinh Van Phong (Hinh 2a) nim
trong khoang 12°20° - 12°40° N, and
109°11’- 109%26° E, do sau trung binh cua
vinh khoang 15 m va d6 sau cuc dai 1a 40
m, dién tich khoang 510 km? (V@i Tuén
Anh, 2004). Ctra vinh rong khoang 15 km.
Nhiét d6 nudc trung binh trong vinh
khoang 28,5°C, d6 mudi mua mua trung
binh 29,5%0 va mla kho (30,5%o) (Nguyén
Hitu HO va cong su, 2003).

Céc sdng d6 vao vinh bao gom: Tu
Bong, Cha La, va Hién Luong. Nghé nubi
Tém HOm long kha phat trién & day, c6
khoang 2.200 16ng (2004). Ngoai ra & day
ciing ¢6 nghé nudi Oc Huong, Téom S,
T6ém He Chan Trang, Ca Gio.
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- Vinh Cam Ranh (Hinh 2b) tuong
d6i kin voi do sau trung binh 1a 10 m va
dién tich 1a 113 km? chiéu dai cira vinh
khoang 35 km (Vii Tuan Anh, 2004).

Trong nhitng nim qua nghé nudi
trong thuy san dd gop phin quan trong
trong nén kinh té. Bi d6i vai n6 nhing tac
dong Xdu vé moi trudng ciing Xuit hién.
Vin d& quan ly chat luong moi trudong
nudc da tro thanh méi quan tim cua céc
nha khoa hoc.

Bai bao nay dé cap dén nhitng anh
huong ciia mdi truong dén phan b, thanh
phan loai va sinh khéi thyc vat phd du &
vinh Van Phong va Cam Ranh.
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Hinh 2: So d6 cAc tram thu méu ¢ vinh Van Phong (a), va vinh Cam Ranh (b)
Maps showing the sampling stations in Van Phong bay (a) and Cam Ranh bay (b)

Il. TAI LIEU VA PHUONG PHAP
NGHIEN CUU

1. Pia diém Kkhao sat va thu thip miu
vat:

D4 tién hanh 2 lan trong nam (thang
2 va thang 11, 2004 va thang 8 va thang
12, 2005) ¢ 2 vinh Van Phong va Cam
Ranh.

Mang lu6i gdm 16 tram mit rong va
9 tram lién tyc (Hinh 2).

Mau dinh tinh dwoc thu bing luéi
hinh chép c6 mét luéi 20 um. Mau dinh
lugng thu bang chai nhya c6 thé tich 1.000
ml. Ca 2 loai mau duoc ¢b dinh bang dung
dich Lugol trung tinh. B4o quan mau vat
trong tdi va mat, phan tich tai Phong sinh
vat phU du bién, Vién Hai dwong hoc Nha
Trang.
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Mat d6 té bao va sinh khdi (ug
Carbon/té bao) dugc xac dinh theo phuwong
phép cia UNESCO (1978), str dung budng
dém Sedgewick-Rafter c6 thé tich 1ml va
kinh hién vi quang hoc dao nguoc Leica
DMIL kém thiét bi huynh quang dé dém té
bao. Thanh phan loai thuc vat phu du duoc
dinh loai va sip xép theo hé thong cua
[Taylor, (1976) va Tomas (1997)].

2. Po dac cac yéu té mdi truong:

Céc yéu t6 moi trudong nudc duge thu
& d6 sau 2, 5 va > 10 m. Nhiét d6 nuéde va
d6 mudi dugc do bang thiét bi nhiét mudi
(AST). Dong chay dugc do bang may do
dong (MAV).

Chlorophyll-a dugc chiét tach bang
acetone 90% va duoc do bang may quang
phd UV-Visible (Parson va cong su, 1986)



Do sau (m)

tai Phong Sinh thai Méi truong, Vién Hai
duong hoc Nha Trang.

Céc miau mudi dinh dudng
(ammonia - ammonium, nitrate, nitrite,
phosphate) dugc bao quan trong cac chai
nhua va dat trong cac thung da va duogc
phan tich theo cac phuong phap hién hanh
(Parson va cong su, 1984 ).

DIN I tong s ammonia-ammonium,
nitrate va nitrite. DIP la phosphate (N/D).

Chi s6 ddng déu va chi s6 da dang
sinh hoc phan tich bang chwong trinh
PRIMER v. 5 theo cdng thirc sau:

Chi s phong pht loai (Margalef):

d=(S-1)/1og(N) (@)
Chi s6 Shannon:
H’=-Sum(P;*log(P:)) (2)
Nhigt d °C
Do mudi %o
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Chi s6 dong déu Pielou:

J’=H’/log(S) (3)

Trong d6: S 1a tong s6 lodi, N 1a tong
s6 ca thé, P; 1a x&c xuét bat gap cua loai thir
i.

I11. KET QUA NGHIEN CUU
1. Pic diém nhi¢t mudi & vinh Van
Phong va Cam Ranh:

Hinh 3 thé hién phan b nhiét d6 va
d6 mudi theo do sau ¢ 2 vinh. Két qua
khao sat cho thiy nhiét d6 nudc va do
mubi trung binh ¢ vinh Van Phong Ia
24+1°C va 33+1,7%o, trong khi d6 & Cam
Ranh, cac yéu t6 nay la 25 + 0,6°C va
34+0,5%o.

Nhigt d °C
P9 muoi %o
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Hinh 3: Phan b nhiét d§ nwéc va do mudi theo dd siu & vinh Van Phong (a)
va vinh Cam Ranh (b)
Vertical profiles of temperature and salinity at sampling sites in Van Phong bay (a)
and Cam Ranh bay (b)

2. Bién dong ham lwong mudi dinh
dudng:

Ham luong Nito tong sé trong vinh
Véan Phong va Cam Ranh khong c6 su khac
nhau l6n giita ting mat va tang day (Hinh 4
va 5a), nhung ham luong Nito tong sé &
vinh Cam Ranh (3,2 mmol m™®) cao hon
vinh Van Phong (3,0 mmol m?®). & phin
phia bic va viing ven bo, ham lugng Nito
tong s6 cao hon (Hinh 4a).
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Ham lugng Phosghate 6 vinh Van
Phong (0,33 mmol m™) cao hon so vdi
vinh Cam Ranh (0,22 mmol m™®) (ANOVA
test, =128, p<0,0001), & phan phia bic va
viing ven bo ciing cao hon. Cu thé & vinh
Cam Ranh ham lugng Phosphate trung
binh ¢ ving phia bic 1a 0,34+0,17
mmol.m™® cao hon so v&i phin phia nam
vinh (0,18+0,14 mmol.m™) (ANOVA test,
n=128, p<0,0001) (Hinh 4b).
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Hinh 4: Phan b6 ham hrgng dinh dudng & cac tram nghién ciru
(thang 2 va 11, 2004; thang 8 va 12, 2005)
Spatial distribution of mean nutrients at different stations
in Feb, Nov, 2004 and Aug, Dec, 2005
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Hinh 5: So sanh ham hrgng Nito tong s6 va Phosphate ¢ giira vinh Van Phong va Cam Ranh
tai cac tAng nwéc khic nhau. Surf: Ting mit; Middle: Tang giira; Bottom: Tang day
(a) Ham lwong nito' vé co hoa tan, (b) Ham lugng phosphate vé co hoa tan
A comparison of N and P concentrations between Van Phong and Cam Ranh bays at
different layers. (a) Dissolved inorganic nitrogen, (b) Dissolved inorganic phosphate

3. Thanh phan loai:

Tao Hai Roi (Dinoflagellates) va Tao
Silic (Diatoms) chiém wu thé trong thanh
phan loai, nhung mat d6 thyc vat phi du
caa Tao Silic & vinh Cam Ranh cao gap 2
lan so voi vinh Van Phong, mat d6 tong sb
cac loai tao & Cam Ranh ciing cao gap 2
lan so véi Van Phong (Bang 1 va 2).
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Két qua ¢ bang 4 cho thiy muc do
phong phu vé loai, chi s6 dong déu va chi
s6 Shannon & vinh Van Phong déu cao hon
S0 v6i Cam Ranh. Muc d6 da dang loai
cua thyc vét phu du ¢ vinh Van Phong cao
hon Cam Ranh, c6 192 loai duoc tim thiy
¢ vinh Van Phong, trong khi d6 chi c6 166
loai duoc bt gip ¢ vinh Cam Ranh (Bang
3).



Bdng 1: Mat d thue vat phu du (10° Tb 1)
¢ vinh Van Phong
Density of phytoplankton (10° cell I')
in Van Phong bay

Bdng 2: Mat d¢ thue vat phu du (10° Tb 1)
¢ vinh Cam Ranh
Density of phytoplankton (10° cell I')
in Cam Ranh bay

Lép Mat dd (10° Tb I Lép Mat dd (10° Tb I
Cyanophyceae 12,7 Cyanophyceae 11
Dinophyceae 37,0 Dinophyceae 49,0
Bacillariophyceae 660,2 Bacillariophyceae 1.312,8
Dictyochophyceae 4,2 Dictyochophyceae 0,7
Tong sb 714,1 Tong sb 1.363,6
Bdng 3: So sanh mike d9 phong phui vé s6 lwgng lodi & 2 vinh
Comparision on species abundance in two bays
Vinh Vin Phong Vinh Cam Ranh
Lop S6 lugng lodi % S6 lugng l0ai %
Cyanophyceae 3 1,6 4 2,4
Dinophyceae 60 31,0 44 26,3
Bacillariophyceae 126 65,8 117 70,7
Dictyochophyceae 3 1,6 1 0,6
Tong sb 192 100,0 166 100,0
Bdng 4: Chi s6 da dang lodi
The norm of species diversity
Chi sb Chi s dong déu Chi s6 da dang
Tén vinh phong phu loai Pielou Shannon
Van Phong 29 0,7 3,9
Cam Ranh 23 0,5 2,4

Céu trac quan x4 thyc vat phl du ¢ 2
vinh khac nhau. O vinh Cam Ranh cac lodi
Tao Silic Chaetoceros pseudocurvisetus,
Chaetoceros curvisetus, Chaetoceros spp.
chiém wu thé, trong khi d6 cac loai
Chaetoceros spp., Pseudo-nitzschia spp.,
Skeletonema costatum chiém wu thé & vinh
Van Phong (Bang 5 va 6).

Bang 5: Mikc dd phong phu cac lodi chiém
wu thé (10° Tb I') & vinh Vin Phong
Abundance of dominent species (10° Cell I'")
in Van Phong bay

C6 khoang 67% thanh phan loai
gibng nhau gitra 2 vinh. C6 69 loai Tao
Silic tao nén 90% khac nhau gitra 2 vinh,
trong d6 mat do cua cac loai Chaetoceros
curvisetus, Chaetoceros pseudocurvisetus,
Rhizosolenia spp., Chaetoceros laciniosus
c6 su sai khac 16n nhét. C6 5 loai chiém
34,4% khéac nhau vé mét do gitra 2 vinh
(Bang 7).

Bdng 6: Mirc d9 phong pht cac lodi chiém wu
thé (10° Tb I") & vinh Cam Ranh
Abundance of dominent species (10° Cell I'")
in Cam Ranh bay

Mat do Mat do
Loai Tao Silic (10° Th I Loai Tao Silic (10° Th I
Chaetoceros spp. 128 Chaetoceros pseudocurvisetus 495
Pseudo-nitzschia spp 47 Chaetoceros curvisetus 294
Skeletonema costatum 41 Chaetoceros spp. 216
Chaetoceros pseudocurvisetus 36 Thalassionema nitzschioides 19
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Thalasionema frauenfeldii 24
Leptocylindrus danicus 20
Bacteriastrum spp. 20
Chaetoceros tortissimus 15
Thalassiosira spp. 20-50 um 15
Tong sb 346

Pseudo-nitzschia spp 18

Rhizosolenia spp. 16

Leptocylindrus danicus 16

Thalasionema frauenfeldii 14

Bacteriastrum spp. 14
Tong sb 1.102

Bdng 7: So sanh sw khac nhau vé s lwgng loai Tio Silic & 2 vinh. Av. Abund: Mitc d9 phong
phd trung binh (s6 lrgng loai trung binh cho toan b$ miu), Av. Diss: Khac nhau trung binh,
Contrib %: ty 1& % khac nhau theo lodi, Cum. %: T¥ 1¢ % khac nhau liy ké
Difference on species quantity of Diatom in two bays. Av. Abund: Average abundane,
Av. Diss: Average difference, Contrib %: Percentage of species contribution,
Cum. %: Percentage of cumulation

Av.Abund Av.Abund
Loai (Van Phong) (Cam Ranh) Av.Diss Contrib% Cum.%
Chaetoceros pseudocurvisetus 3,6 82,5 41 11,8 11,8
Chaetoceros curvisetus 15 58,7 3,7 10,6 22,4
Chaetoceros laciniosus 0,1 10,5 1,7 5,0 27,4
Rhizosolenia spp. 5,3 1,3 3,8 31,2
Chaetoceros spp. 12,8 30,8 1,1 3,3 34,4

Thanh phin loai
60

70

80

90

Thanh phin loai

75

Do gibng nhau

Hinh 6: Phan tich té hgp mirc d9 gidng nhau vé thanh phan loai giira cc tram ¢ 2 vinh Cam
Ranh (CR) va Van Phong (VP)
Cluster analysis for similarity of phytoplankton communities at different stations in the two
bays. (a) Cam Ranh bay: 3 groups, (b) Van Phong bay: 3 groups

Két qua cho thidy Tao Silic ¢ vinh
Cam Ranh phan bé theo 3 vung (Hinh 7):
Viing 1 ¢6 nhiéu hoat dong nudi trong thuy
san, ham lugng dinh dudng thuong cao
hon. Vung 2: nudc sau hon va thong véi
dai dwong. Ving 3: 14 noi c6 d6 mudi thip
(Hinh 7b). Vinh Van Phong ciing duoc
chia lam 3 vung: Vung 1, vung 2 va vung 3
(Hinh 7a). O ca 3 vung, sy phan bé cua
Tao Silic twong d6i dong déu.
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4. Phan bo:

Mat d6 thuc vat phu du & vinh Van
Phong twong dbi thip (40+46x10° Tb.I"), &
phia Béc vinh (45+51x10° Tb.I"") cao hon
phia Nam vinh (32+34x10° Th.I"). O vinh
Cam Ranh ctng c6 hién tugng nhu vay,
nghia 1a Bic cao (140+140x10° Th.I™") nam
thap (90+109x10° Th.I™).



Mat d6 o tang mat va ting day ¢ ca 2
vinh khong c6 su sai khac (Hinh 8).

Két qua khao sat cho thdy mat do
thuc vat phu du ¢ vinh Van Phong nam
2004 (48+52x10° Th.I"") cao hon nam 2005
(32+38x10° Th.I"), trong khi d6 mat do
thuc vat phu du ¢ vinh Cam Ranh nam
2005 (225+172x10% Th.I") cao hon so véi
nam 2004 (21,6+14x10° Th.I™").

O vinh Van Phong, sinh khéi ting
day (36250 mgC m™) cao hon sinh khi
ting mat (26230 mgC m?). O vinh Cam
Ranh, sinh khéi thuc vét phi du ting day
va tang mit khong co su khac nhau ¥ nghia
thong ké (Hinh 9).

Sinh khdi thuc vat phi du c6 xu
huéng ting dan vao mua mua tir thang 8
dén thang 12 (Hinh 10).
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Hinh 7: Céc viing phan bé ciia thye vat phi du giira 2 vinh:
(@) Vinh Van Phong, (b) Vinh Cam Ranh
Distribution of phytoplankton in two bays: (a) Van Phong bay. (b) Cam Ranh bay
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Hinh 8: Mt @¢ thuc vt phu du tai cac tram nghién ciru khac nhau
Phytoplankton density at different stations
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Hinh 9: So sénh sinh khéi thue vét ph du giira 2 vinh Van Phong va Cam Ranh
Comparison of phytoplankton biomass in Cam Ranh and Van Phong bays
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Hinh 10: Sinh khéi thwe vat phu du & vinh Van Phong va Cam Ranh
Phytoplankton biomass in Van Phong and Cam Ranh bays

I1l. THAO LUAN

1. Cau truc quan xa thye vat noi:

C6 198 loai thuge 4 16p duge tim
thdy. Tao Silic (Diatoms) chiém wu thé vé
s6 luong, 65,8 % (vinh Van Phong) va 71,7
% (vinh Cam Ranh). Theo Nguyén Ngoc
Lam va DPoan Nhu Hai (1999) thi thanh
phan Tao Silic & ving nhiét di chiém tir
60-75%.

Thanh phan loai giita 2 vinh khac
nhau khoang 33%. Yéu to giy nén sy khac
nhau nay c6 thé do dic diém trao doi nudc
va ham leong dinh dudng khac nhau gita 2
vinh.

Trong s6 céc loai tao nd hoa tim thiy
& mién Trung Viét Nam thi chi c¢6 2 loai
Trichodesmium  erythraeum va T.
thiebauthii duoc tim thay trong nghién ctu
nay, nhung mat d6 cia ching rat thip va
khong thiy hién tugng nd hoa.

2. Anh hudng ciia cic yéu té méi truong
dén sy phat trién cia thue vat phu du:

Ham luong céc yéu t6 dinh dudng &
ting mit va tang day trong timg vinh
khong c6 sy khac nhau, co thé 1a do cac
vinh nay c¢6 d6 sau khong 16n (d6 sau cuc
dai 1a 40 m). Tuy nhién, ham lugng dinh
dudng gitta 2 vinh c¢6 sy khac nhau
(ANOVA test, n=128, p<0,0001). Trong ca
2 vinh, ham luong dinh dudng ¢ phan phia
Bic vinh bao gid cling cao hon do ¢ nhiéu
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hoat dong nudi trong thily san & day va qué
trinh trao d6i nudc ciing kém hon.

Sinh khéi caa thyc vat phu du va
ham lugng Chlorophyll a gia tdng vao mua
mua. Két qua nay Cung trung Vvaoi két qua
nghién ctru cia Liu va cong su, (2002),
Nguyén Tac An va cong sy, (2003). Béi vi
trong mua mua, dinh dudng dugc gia tang
tir séng, cac ving dan cu 1an can va tir tang
day do nude trdi,...(Liu va cong su, 2002).

Ty s6 N/P trong vinh Véan Phong va
Cam Ranh tuong trng 12 9 and 14. Sy phét
trién cua thyc vat phd du phu thudc vao
ham luong nito va phospho. Redfield da
két luan rang thuc vat hip thy N khi ty sb
N:P<16, nhung khong c6 su canh tranh N
khi ty s6 N:P>16 (Lenton va Klausmeier,
2006).

Qua sb lidu diéu tra nam 2005, cb
khoang 32.000 I6ng nuéi Tém HUm trong
vinh Van Phong va Cam Ranh. Hang nam
luong chat thai N do nudéi Tém Hum dua
vao mdi vinh 1a 223 tan (Thai Ngoc Chién,
2005). Do vinh Cam Ranh can, hep va cua
vinh kin, qua trinh trao d6i nudc kém, didu
nay cang lam cho vinh Cam Ranh tré nén
giau dinh dudng.

3. Pic diém thich nghi va chon loc thue
vat phu du:

Tai thoi diém dléu tra, khoi nudc &
vinh Cam Ranh phan tang kém, day la dac
diém rét thich h0’p cho su phat trién cua
Tao Silic. Piéu nay ciing giai thich vi sao



Tao Silic & vinh Cam Ranh phong phd hon
¢ vinh Van Phong. Tao Hai Roi cao hon &
vinh Véan Phong do ¢ su phan tang (Tao
Hai Roi chiém 31% ¢ vinh Van Phong va
26% ¢ vinh Cam Ranh, Bang 3 va 4). Theo
Vil Tudn Anh (2004), khéi nuéc & vinh
Van Phong phén thanh 2 16p 10 rét.

IV. KET LUAN

Céc yéu to6 mdi truong khic nhau
gitta 2 vinh d4 gy nén sy khiac nhau vé
mat do, sinh khdi ciing nhu thanh phan
loai. Mat do va sinh khdi cua thue vat pha
du ¢ vinh Cam Ranh cao hon vinh Vén
Phong.

LOI CAM ON

Chang tdi xin chan thanh cam on
chuong trinh nghién ciu, phat trién va dao
tao sau dai hoc (NUFU) da hd trg cho
nghién ctru nay.

Chung tdi xin cam on doan can bd
khao sat cua Dy an hgp tac nghién cuu
NUFU (PRO 65/03) tai Viét Nam, cic nha
khoa hoc ¢ Phong sinh théi, Phong sinh vat
ph du bién Vién Hai duong hoc Nha
Trang d4 tao moi trudong 1am viée t6t va
cung cap ngudn tai lidu.
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