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TOM TAT
Thuee vit noi dong vai tro quan trong trong hé sinh thdi cira song, noi dién ra dong thai dinh dwéng phirc
tap. Bai viét nay danh gid ning sudt sinh hoc va toc d phdt trién ciia thuce vit noi (phytoplankton) tai ving cira
séng Ba Ria - Viing Tau, nham lam ré tinh ddc thit ciia hé sinh thdi cira séng phuc vu quan Iy méi truong nudc.
Nghién ciru dugc thuc hién dwa vao két quad hai chuyén khao sat va thyc nghiém tai 4 tram vao thdng 6/2022
(miia muwa) va thang 12/2022 (miia khé). Két qud nghién cieu cho thdy nang sudt sinh hoc (GPP) ciia thiee vit
néi dao déng tir 387,0-2040,0 mgC m= ngay” vao thang 6/2022 va 355,5-1254,0 mgC m~ ngay’ vao thang
12/2022. Ty 1é GPP/CR bién dong tir 2,15 dén 16,06, phan anh tinh ti dudng ciia ving nude. Toc d phdt trién
clia thire vt noi trung binh dat 0,975 + 0,743 ngay™! vao miia muea va 1,459 + 0,494 ngay™! vdo thang 12/2022.
Toc dg phat trién ndy cé moi quan hé nghich véi ham heong chlorophyll-a, va cao hon vao thang 12/2022. Téc
d6 nay giam dan theo dj sau cé thé do han ché anh sang ¢ cac dé sau lom hon. Cac két qua cho thdy vung cia
song 0’ Ba Ria — Viing Tau la moi tru’ong giau dinh dwéng, tao diéu kién thudn loi cho sw phdt trién cia thiee
vt néi. Tuy nhién, né ciing tiém dan nguy co gdy ra hién twong tdo né- hoa duwdi diéu kién anh sang thudn loi.
Hiéu ré cac qud trinh dong thai hoc ndy gép phan quan Iy va gidm sdt hiéu qud méi triong thiy sinh, dong
thoi die bdo cdc hé qua sinh thdi tiém an cia viéc tang cuong dinh dieong trong khu viee.
Tir khod: Thuc vit néi, téc d phdt trién, cira séng, Ba Ria — Viing Tau.
ABSTRACT

Phytoplankton plays a crucial role in aquatic ecosystems of estuaries where nutrient dynamics are often
complex. This study evaluates the primary production and growth rate of phytoplankton in the estuarine area
of Ba Ria - Viing Tau, aiming to clarify the characteristics of the estuarine ecosystem for the better aquatic
environmental management. The research was conducted through two surveys and experiments at 4 stations
in June 2022 (rainy season) and December 2022 (dry season). Results indicated that primary production
(GPP) of phytoplankton ranged from 387.0-2040.0 mgC m™ day™ in June and 355.5-1254.0 mgC m™ day™ in
December. The GPP/CR ratio, ranging from 2.15 to 16.00, reflects the autotrophic status of the waters. The
average growth rate of phytoplankton reached 0.975 = 0.743 day™ in June and 1.459 £ 0.494 day' in December.
The growth rates were inversely proportional to the chlorophyll-a content, with higher growth rates observed
in the December. Growth rates also showed a trend of decreasing with depth, due to light limitations at lower
depths. These results demonstrated that estuarine waters in Ba Ria — Vung Tau is nutrient-rich environment
that supports rapid phytoplankton growth. However, this also presents a potential risk for algal blooms under
favorable light conditions. Understanding these dynamics is crucial for effective management and monitoring
of aquatic environments, as well as for anticipating the potential ecological consequences of nutrient loading
in the region.

Keywords: phytoplankton, growth rate of phytoplankton, estuaries, Ba Ria — Viing Tau.

1. PAT VAN PE theo thiy triéu, tao nén méi truong dic thu voi
Vung cira séng 1a noi giao thoa gilra nude dac diem da dang sinh hoc cao va phong phu
ngot tir song d6 ra va nudc mit tir bién chay vao [9]. N6 dong vai trd quan trong khong chi trong
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cung cap ngudn loi thiy san ma con trong bao
vé mdi truong va duy tri can bang sinh thai khu
vuc [38]. Trong hé sinh tha1 d6, thuc vat ndi
(phytoplankton) nhu 1a mét xich thirc an quan
trong va la yéu t6 6n dinh chét luong nude [8].

Thyc vat n6i tham gia vao chu trinh vat chét
cua thuy vuc thong qua qua trinh quang hop
nho nang lugng anh sang mat troi [8]. Chung
¢6 vai trd cung cap thire an tryc tiép cho dong
vat phu du, ca va céac sinh vat thiy sinh khac
[30]. Thuc vat nbi con gop phan diéu hoa khi
hau qua viéc hap thy khi carbonic va giai phong
khi oxy [30]. Tuy nhién, sy phat trién cua thuc
vat ndi & vung cira song chiu anh hudng tir cac
yéu t6 moi trudng nhu d6 min, nhiét do, anh
sang, va cac mudi dinh dudng nito (NH,",NO,
) va photphat [34] va mang tinh dac trung cua
khu hé nuéc 1o 15 rét. Sy thay ddi cua cac yéu
t6 nay co6 thé dan den bung phat hodc suy giam
mat do thyuc vat ndi, tir d6 anh huong dén toan
bd hé sinh thai thuy sinh [26]. Thuc vat ndi, 1a
nhém sinh vat san xudt, anh huong truc tiép
dén chu trinh dinh dudng va nang sut sinh hoc
cua hé sinh thai [38]. Thém vao d6, thuc vat
n6i con 1a mot théng sé cdt 13i trong cac mod
hinh sinh thai dung dé du doan va quan 1y hé
sinh thai nudce [33]. Chinh vi vay, viéc danh
gia téc d6 phat trién cuia thuc vat ndi cho timg
ving 1a mot bude quan trong trong viéc hiéu rd
dién bién trang thai cua cac hé sinh thai nudc o
vung ctra song

Tai vung cua song Ba Ria - Viing Tau,
nguodn dinh dudng/chat thai tir cac hoat dong
kinh té nhu cong nghiép, noéng nghiép, va
nudi trong thiy san da lam thay doi dang ké
chat luong moi truong nude [18]. Nguon tich
tu mubi dinh dudng nay c6 thé din dén hién
tuong phu du'orng (eutrophication), k1ch thich
su gia tang bat thudng ciia thuc vat noi, gay
mat can bang sinh thai va anh huong bét loi
dén chat lugng nudc ciing nhur nguf)n loi thuy
san [17, 23, 37]. Vi vay, danh gia toc do phat
trién ciia thuc Vat nbi tai Vung ctra song Ba Ria
- Viing Tau 12 can thiét dé hiéu rd hién trang va
su bién d6i cua ching trong hé sinh thai.

Bai bao danh gia tde do phat trién thuc vat
ndi tai cac khu vuc ctra song & Ba Ria - Viing

Tau dua trén nhiing thi nghiém cua qua trinh
quang hop tai hién truong. Danh gia sy phat
trién ciia thuc vat ndi khong chi giap nhan dién
sém cac bién dong sinh thai va du bao cac rui
ro tiém tang ddi voi hé sinh thai thily sinh va
strc khoe con ngudi. Két qua cac nghién ciru
nay con cung cép hé sb thuc nghiém vé toe do
phat trién cua thuc vat ndi cho cac moé hinh
sinh thai phuc vu cong tic quan 1y bén ving
moi truong vung nghién clu.
2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Khdo sat thwe dia va bd tri thue
nghiém

Tinh Ba Ria — Viing Tau la tinh Péng Nam
B9, ¢6 dic diém khi hau nhiét d6i gié mua dién
hinh véi hai mua r6 rét, mua mua kéo dai tu
thang 5 dén thang 10 va mua kho dién ra tir
thang 11 dén thang 4 nam sau. Tuy nhién, nim
2022, mua chuyén mua dién ra tir ddu thang
4. Vi vay, khao sat nang suét sinh hoc va trién
khai thyc nghiém danh gia toc do phat trién
ctia thuc vat ndi dugc thue hién tai hién truong
O vung ctra song Dinh (tram SD3), song Cha
Va (tram CV1), song M6 Nhat (tram MN3) va
ctra vinh Ganh Rai (TV1) tinh Ba Ria - Viing
Tau (Hinh 1) vao thang 6/2022 (dai dién cho
mua mua) va thang 12/2022 (dai dién cho mua
kho). Tai mdi tram nghién ctru, nudc tang mit
va tang cach day 1 m (goi tat 1a tAng day) duoc
thu thap dé phan tich oxy hoa tan (DO), ham
lugng mubi dinh dudng nito (NH,", NO,", NO,
) va photphat (PO 4?'), ham lugng Chlorophyl-a
(Chla) va nang suat sinh hoc, cac gia tri phan
tich nay dugc xem nhu didu kién méi truong
dau vao ciia mau nudce thuc nghiém. Mi mau
dugc thyc hién voi mau 1ap n=3. Mat khac,
thuc nghlem danh gi4 tbe do phat trién ctia thuc
Vat noi ciing tién hanh véi mau nude thu tai cac
tang mat va ting ddy va duoc bd tri nhu Hinh 2.

Qua trinh b tri thue nghiém nhu sau: Mau
nude sau khi dugc thu bang binh Niskin 6L,
duogc loc qua ludi dong vat phu du (kich thudc
ludi 1a 64 um) dé loai bé dong vat phu du. Sau
d6, mau nuéc duoc cho vao bod dung cu bang
nhya arctic trong sudt co duong kinh 110mm
va chiéu cao 300mm, gdm binh tring va binh
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Hinh 1: Tram vi thu mu va thye nghiém. Tram SD3 trén song Dinh, Tram CV1 trén song Cha V3,
Tram MN3 trén song M6 Nhat, va tram TV1 tai cira vinh Ganh Rai.

Nuwéc tAng mat va tAng day

Chai thay tinh

Chai
trang

Chai
den

Ngam mau tai hién trudng
24 gioy

Thu mau, cb dinthéu
va phan tich mau

Tinh toan két qua téc do
phat trién ctia thwe vat ndi

@-. 100% anh sang
ﬁ. 75% anh sang
@-. 50% anh sang

@. 25% anh sang

_ A

Hinh 2: So' @ bd tri thwe nghiém toc dd phat trién ciia thye vat ndi tai hién truong.

den. Qua trinh nay dugc thyc hién tu tor va
khong Xuét hién bot khi. Sau do, cac binh tréng
va binh den dugc treo song song hé théng phao
tai hién trudng & ting mit va cac ting sdu co
cuong do anh sadng khoang 75%, 50% va 25%
s0 voi tang mat. Can cir vao két qua xac dinh
cuong do anh sang tai khu vyc nghién cuu,
dd sau tuong Gng voi cuong do anh sang trén
1a tAng mat (0-0,5m), tang 1-1,5m, tAng 2-2,5
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m va tang 3,5-4m. Thoi gian thi nghiém 1a 24
gio, lap lai 3 1an. MAu nudc dé phan tich oxy
hoa tan (DO) va Chlorophyl-a (Chla) dugc thu
trudc va sau khi thi nghiém két thac. Trong
sudt qua trinh thi nghiém, cudng do anh sang
dugc xac dinh hang gio (trong thoi gian cé anh
sang mat troi).

Mau DO dugce xir Iy va phan tich ngay lap
tirc, trong khi d6 mau mudi dinh dudng dugc
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¢ dinh bﬁng Chloroform, giit lanh, mau Chla
duoc loc bﬁng mang loc GF/F va duoc gitr tdi
va lanh cho dén khi van chuyén vé phong thi
nghiém cua Vién Hai duong hoc.

2.2. Po dac va phan tich miu

Nhiét d6 nudc va d0 man duoc do béng
may RBRconcerto® C.T.D (conductivity,
temperature, and pressure). DO dugc phan
tich bang phuong phap Winkler [5]. Nang sut
sinh hoc dugc xac dinh thong qua su chénh
léch DO trong binh den — binh trang dudi diéu
kién anh sang ty nhién tai hién truong trong
24 gid. Ham lugng mudi dinh dudng nito
NH,", NOZ', NO," va photphat PO,* d}IQC xﬁéc
dinh lan lugt theo phuong phap chuan kiém
tra nuwdc va nudc thai (Standard Methods
for the Examination of Water and Waste
Water) SMEWW  4500-NH3.B&F:2017,
SMEWW  4500-NO2.B:2017, SMEWW
4500-NO3.E:2017, SMEWW 4500-P.E:2017
[5]. Mau Chla duoc chiét suat bang Aceton
90% trong 24 gio' ¢ nhiét do dudi 4°C, va do
trén may quang pho U2900 [20, 21].

2.3. Xir Iy s6 liéu

Tinh toan ning suét sinh hoc so cép hay
nang suét sinh hoc thé (GPP) dugc tinh theo
cong thure sau:

GPP =NPP + CR
mg O, m” ngay™') )

Trong do6: NPP: Nang suat tinh va CR:
Cudng do ho hap trong binh den. NPP va CR
la luong oxy chénh léch gitta ham lugng DO
ban dau v6i ham lugng DO trong binh tring va
binh den khi thoi gian thi nghiém 24 gio. St
dung hé s6 0,375 (,ié chuyén doi giita O,vaC
trong tinh nang suat sinh hoc.

Hé sb téc do phat trién cua tao duoc thuc
hién theo cong thirc sau [16, 19]:

I = InChla,—InChla, (don vi: ngay")
t, —t,

trong do, Chlﬂa2 va Chla, léﬂhém luong Chl-a
c@a thyc vat noi tai thoi di€ém t, trong binh
trang va t,. ) .

So sanh su khac bi¢t thong ké vé gia tri
trung binh cac nghiém thirc thi nghiém cua cac
thong sb thi nghiém bang phuong phap phan
tich phuong sai “One Way ANOVA” v6i phép

(don vi tinh:

thir Tukey’s post-hoc test cho thi nghiém &
muc y nghia p<0,05.
3. KET QUA NGHIEN CUU VA THAO
LUAN

3.1. Pic diém moi truong vang nghién
ciru

Két qua khao sat moi truong nude ving
nghién ctru cho thiy vao thang 6/2022 (mua
mua), nhi¢t 46 nudc dao dong trong khoang
29,35 - 31,55 °C va d6 man dao dong trong
khoang 27,26 - 32,65 %o. Trong khi do, vao
thang 12/2022 (mua kho) nhié¢t d§ nudc dao
dong trong khoang 27,28 - 28,59 °C va do
man dao dong trong khoang 29,09-31,31%o.
bd trong dao dong 1,0-1,5m vao thang
6/2022 va 0,6-1,9m vao thang 12/2022.
Céc yéu td moi truong khac dugc ghi nhan
& Bang 1. Cac yéu té méi truong khac bién
dong gitra nhitng tram nghién ctru, nhung
su khéac biét gitra thang 12/2022 va thang
6/2022 khong rd rang. Ham lugng Chla khac
nhau c6 ¥ nghia giita ting mit va ting day
va ¢ thang 6/2022 cao hon thang 12/2022
(p<0,05). Nong d6 cua tong mudi dinh
dudng nito (DIN = NH,” + NO," + NO,’) vao
thang 6/2022 dao dong trong khoang 4,65 -
26,40 uM, trung binh 14,52 + 7,84 uM, va
vao thang 12/2022 dao dong trong khoang
7,12 - 18,88 uM, trung binh 13,42 + 3,97
uM. Nong d6 mudi dinh dudng phosphat
(DIP hay PO,*) vao thang 6/2022 dao dong
trong khoang 0,48 - 2,60uM, trung binh 1,15
+ 0,72 uM, va vao thang 12/2022 dao dong
trong khoang 0,54 - 1,54 uM, trung binh 0,94
+ 0,35 uM. Ty 1€ N:P vao thang 6/2022 dao
dong trong khoang 7,79 - 31,58, trung binh
14,08 + 8,36, va vao thang 12/2022 dao dong
trong khoang 11,56 - 19,74, trung binh 14,74
+ 3,12. Theo Justi¢ va cs. [22], ham luong
mudi dinh dudng 1a yéu td gidi han phat
trién cua thuc vat ndi khi (1) DIN <1 pM
va N:P< 10, thi mudi dinh dudng N 1a yéu t6
gi01 han; hodc (2) DIP<0.1 uM va N:P>22,
thi mudi dinh dudng P 1a yéu t6 giéi han.
Nhu vay, diéu kién mubi dinh dudng N va P
0 khu vuc nghién ctru thich hgp cho su phat
trién cua thuc vat noi.
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Bang 1: Ham lwgng mdt s6 yéu t6 méi trudong ving nghién ciru

3 DO NO, NO, NH,* PO * Chla
TT | Tram | Tang mgO_ /L plvf ul\/i ul\/i ul\jl mg/m’
Théang 6/2022 (Mua mua)
1 SD3 | M |5,14+0,09 | 0,85+0,01 | 2,93+0,05 | 1,80+0,01 | 0,72+0,01 | 18,26 £ 0,132
2 SD3 b |502+0,08 ]| 1,24+0,0 | 4,63+0,05 | 1,53+0,03 | 0,86 0,01 | 13,89 +0,08%®
3 CVl | M |524+0,03 | 2,59+0,05 | 6,42+0,13 | 6,66+0,07 | 1,47+0,01 | 13,03 +0,22°
4 | CV1 b |538+0,04|3,06£0,04 | 9,37+0,07 | 5,17+0,02 | 0,86 0,01 | 12,71 +0,13°
5 |MN3| M |580+0,08 | 3,47+0,06 | 9,04+0,07 | 5,67+0,11 | 0,58+0,01 | 29,36+ 0,26
6 |MN3| b |538+0,09]|0,83+0,01 |2,06+0,01 | 1,76=0,02 | 0,48 +0,0 |39,95+0,64%®
7 | TV | M | 643+0,03|2,53+0,03 |11,52+0,2112,34+0,23| 1,66 +0,03 | 29,14 +0,58®
8 | TV1 b |527+£0,09 | 5,50+0,04 | 8,26+0,07 | 6,89+0,12 | 2,60+0,02 | 10,55+ 0,05
Thang 12/2022 (Mua kho)

1 SD3 | M |[4,92+0,03 |0,72+0,01 | 2,83+0,06 | 7,51 £0,11 | 0,57+ 0,01 | 5,71 £0,03
2 SD3 b |483+£0,04|0,77+0,01 | 3,48+0,05 | 7,36 0,04 | 0,80 +0,01 | 3,04 +0,03
3 CVl | M |5344+0,08 | 2,20+0,04 | 5,41 +£0,08 | 11,28 +0,20| 0,96+ 0,02 | 4,44 +0,02®
4 | CVI b |527+£0,05]| 2,74+0,05 | 427+0,03 | 6,15+0,08 | 1,02+0,02 | 2,58 £0,05®
5 |MN3| M |494+0,06 | 237+0,04 | 6,85+0,04 | 2,14+0,03 | 0,80+=0,01 | 12,65 +0,05%®
6 |MN3| Db |498+0,06| 1,67+0,03 | 3,28+0,07 | 2,16+0,03 | 0,54+0,01 | 10,29 +0,21%*
7 | TVI | M | 6,10£0,05 | 3,03+0,01 | 7,44+0,15 | 5,92+0,04 | 1,33+0,02 | 5,60+ 0,09
8 | TV1 b |632+0,04 | 2,64+0,02 | 584+0,08 | 929+0,12 | 1,53+0,02 | 421+0,05®

(cdc ky t (a): chi ra sw khdce nhau gitka tang mdt va tang day, (b) chi ra sw khdc nhau giita thang 6/2022 va thing

12/2022, p<0,05)

3.2. Ning suit sinh hoc ciia thye vat ndi ¢
vung nghién ciru

Két qua phan tich ning suit sinh hoc duoc
trinh bay & Hinh 3 va Bang 2 cho thdy, ning
suét sinh hoc dao dong 355,5 - 2040,0 mgC m
ngay! di voi GPP (ning suét sinh hoc tho) va
63,0 - 334,5 mgC m> ngay! d6i voi CR (cudng
d6 ho hap). Hé s6 GPP/CR dao dong 2,15 -
16,06. Ching to rang ving nudc nghién ciru
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1a ving tu dudng [28], ngudn vét chat tao ra
tir qua trinh quang hop cua thuc vét ndi c6 thé
cung cip ngudn thirc an co so cho thily vuec.
Vé bién dong theo thoi gian & viing ctra song
tinh Ba Ria - Viing Tau, trong thang 6/2022
(mua mua), nang suit sinh hoc & cac tram
vung ctra song (SD3, CV1, MN3) cao hon co
y nghia so vai tram ctra vinh Ganh Rai (TV1)
(p<0,05), trong khi d6 vao thang 12/2022 (mua
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Hinh 3: Bien dong ning suat sinh hoc so’ cap 6 cac tram nghién ciru.
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Bang 2: Ning suét sinh hoc so' ¢Ap & cac tram nghién ciru (ky tu a chi ra sy khac nhau ¢é y nghia giira

théng 6/2022 va thang 12/2022, p<0,05)

TT |Tram |Ting ﬁ;‘;‘g sudt sinh lglc,}(,mgc '|“3 "gaég (,Sghl,;:s) Hé s6 GPP/CR
Thang 6/2022 (mua mua)

1 SD3 M 1545,0 +£ 60,3 1743,0+ 57,5 198,0 +£4,0 18,26 + 1,37 8,80

2 SD3 b 14235+ 62,6 | 1518,0+304 94,5+2,5 13,89 £ 0,61 16,06

3 [evi| M [1671,0£1253 ] 1801,5+829 | 1305103 | 13,03+0,38 13,80

4 CV1 b 1671,0+ 143,7 | 1786,5 + 69,7 1155+3,9 12,71 £ 0,38 15,47

5 MN3 | M | 1770,0+ 1274 | 2040,0 £ 140,8 | 270,0 27,0 29,36 £ 1,67 7,56

6 MN3 b 1428,0 + 38,6 1524,0 +£ 96,0 96,0 + 3,5 39,95 +4,0 15,88

7 TV1 M 883,5+ 63,6 1218,0 + 85,3 334,5+33,5 29,14 £2.,89 3,64

8 |Tvi| P | 2865+21.8 | 387.0+383 1005445 | 1055+ 0,41 3,85
Khoang dao dong | 286,5-1770,0 | 387,0 - 2040,0 94,5 - 334,5 10,55 - 39,95 3,64 - 16,06

Trung binh 1334,8  504,1° | 15023 = 513,1°| 167,4+913 | 20,86+ 10,65* | 10,63 = 5,32
Théang 12/2022 (mua kho)

1 SD3 M 891,0 £42.8 1098,0 + 81,3 207,0 £ 6,2 5,71 +£0,14 5,30

2 SD3 b 190,5+9,9 355,5+25,6 165,0+ 7,3 3,04 £0,12 2,15

3 CVl1 M 443.4 £ 15,1 611,4+52,0 168,0 + 13,1 4,44 + 0,20 3,64

4 CV1 b 517,8 £ 44,0 661,8 +30,4 144,0+ 5,0 2,58+0,11 4,60

5 [MN3| M 1053021032 | 125401154 | 2010+ 11,5 | 12,65+0,49 6,24

6 |[MN3| P | 8580+79.8 | 9750+614 | 117.0£32 | 1029+0.27 8,33

7 TV1 M 645,0 + 38,1 765,0 + 55,8 120,0 £ 5,8 5,60 £0,56 6,37

8 TV1 b 387,0+ 17,0 450,0+ 17,6 63,0+4,9 4,21 +£0,09 7,14
Khoang dao dong | 190,5 - 1053,0 | 355,5-1254,0 63,0 -207,0 2,58 - 12,65 2,15-8,33

Trung binh 623,2+292,4* | 771,3 £315,1* 148,1 £47.8 6,07 £ 3,57* 5,47 £1,98°

kho) sai khéac nay khong rd rang (Hinh 3). Nhin
chung, vao thang 6/2022, GPP dao dong 387,0
- 2040,0 mgC m~ ngay’', trung binh 1502,3 +
513,1 mgC m? ngay’', twong ung ham lugng
Chla dao dong 10,55 - 39,95 mg m, trung binh
20,86 + 10,65 mg m™. Trong khi d9, vde thang
12/2022, GPP dao dong 355,5 - 1254,0 mgC
m~ ngay’!, trung binh 771,3 £+ 315,1 mgC m?
ngay!, twong Gng ham lugng Chla dao dong
2,58 - 12,65 mg m™, trung binh 6,07 + 3,57 mg
m~? (Bang 2). So sanh vdi cac khu vyc khac,
GPP tai Viing R6 trung binh vao mua mua
176,15 + 113,44 mgC m? ngay!, va vao mua
kho 367,74 + 166,89 mgC m” ngay™' [2]; ¢ cua
song Ctru Long GPP tuong Uing vao mua mua
258,20 + 206,43 mgC m™ ngay’!, va vao mua
kho 156,74 + 59,39 mgC m™ ngay' [3]; hay &
vinh Nha Trang — Nha Phu GPP tuong ting vao

mua mua 152,33 + 151,59 mgC m™ ngay’!, va
vao mua kho 104,29 + 77,70 mgC m ngay'
[1]. Nhu vay, GPP trong nghién ctru nay cao
hon rat nhiéu cac thiy vuc khac. Didu nay co
thé do sinh luong cua thuc vat ndi cao, cling
nhu mudi dinh dudng dap mg nhu cau phat
trién ching (Bang 1).

3.3. Toc d phat trién cia thue vat ndi &
vung nghién ciru

Két qua danh gia toc do phat trién cua thuc
vat ndi (Hinh 4) ¢ ving nghién ctru cho thiy
héng sb toe do phat trién cua thuc vat ndi ¢
xu huéng giam dan theo do sau va & ving cira
song cao (Tram SD3, CV1 va MN3) hon so véi
ving cta vinh Ganh Rai (Tram TV1). Tai ting
mat, noi c6 ddy du cudng do anh sang cho thuc
vat ndi phat trién, hang sé toc do phat trién cta
thuc vat ndi trung binh 0,975 + 0,743 ngay"’
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vao thang 6/2022 va 1,459 + 0,494 ngély vao
thang 12/2022. Tai ting 4m, hing s6 téc do
phat trién ciia thyc vat ndi trung binh -0,174
+ 0,413 ngay vao thang 6/2022 va 0,061 +
0,297 ngay! vao thang 12/2022. Sy suy giam
toc do phat trién cia thuc vat n6i ¢ nhiing ting
nude sau hon thé hién mdi quan hé cua chung
dén gi6i han anh sang. Gia sir sy phat trién cua
thuc vét ndi trong binh tring cua thuc nghiém
khong sai khac véi moi truong ngoai, thi sy
gia tang cua sinh khdi thuc vat ndi (dvwa vao
ham lugng Chla) ¢6 anh huong nhat dinh dén
suy giam cuong do anh sang trong tang nudc.
D¢ trong (Z ) quan tric tai cac tram tién hanh
thuc nghiém dao dong trong khoang 0,6-1,6m.
Do trong co mbi quan hé véi do sau téng uu
quang (euphotic depth, Z_), Golubkov va cs.
[13] xdc dinh ty 1€ Z, Z , trung binh 1a 2,8
lan. Nhu vay, ting nuorc c6 du nang luong anh
sang cho quang hop tuong ung 1,68 — 4.48m.
Két qua nghlen cuu nay da chi ra gia tri gioi
han anh sang ddi voi sy phat trién cua thuc vay
ndi trong vung nghién ctru, trong mot khoang
thoi gian nao d6 tang nudc sau hon khong du
cuong do6 anh sang cho thuc vat ndi phat trién.

So sanh véi nhitng ving nudce ven bo khac,
tdc do phat trién cua thuc vat ndi ving cira song
Ba Ria— Viing Tau tuong tu. Theo Stelmakh va
Kovrigina (2021) [36], tbc d6 phat trién cyc dai
ctia thyc vat ndi tai ving bién 6n déi (Bién Pen
— Black Sea) 1a 0,70—1,10 ngay"! va gia tri du
bao khoang 1,10-1,40 ngay1 Nhiing ghi nhan
& ving bién khac nhu tc do phat trién cuc dai
cua thuc vat ndi tai vung Bién bia Trung Hai

Thang 6/2022
Téc d6 phat trién thyc vat néi (ngay-)

—e—SD3 M
-e-3SD3D
—4—CV1M
-4-CV1D
—e—NMN3 M
-¢-MN3D
—a—TVIM
-m-TV1iD

dao dong 0,45-1,41 ngay! [6], vinh Galveston
(Texas, USA) 14 0,6-1,3 ngay™ trong diéu kién
giau dinh dudng va 0,4-0,6 ngay"' trong diéu
kién gidi han dinh dudng [29], va du bao sinh
khoi tang lén dya vao Chla khoang 2,2-2,7 lan
trong diéu kién giau dinh dudng. H¢ thuc vat
ndi ty nhién thuong phét trién trong diéu kién
tang truong khong t6i wu, toe do phat trlen cla
thue vat noi dao dong tir 0,11-1,08 ngay™' [10,
12, 32]. Tuy nhién, trong méi trudng day du
chit dinh dudng, tbe do phat trién cua thuc
vat ndi c6 thé dao dong tir 0,26 dén 2,75 ngay
1 [27, 29]. Tc d6 phat trién cta thuc vat ndi
tw nhién bién dong theo khong gian hodc thoi
gian c6 thé cung cap thong tin vé nhiing thich
img voi diéu kién moi truong cling nhu su thay
d6i tuong ddi gitra cac nhom thuc vat ndi. Hon
nira, viéc danh gia tbc do phat trién cia thuc
vat ndi tir nhitng thyc nghiém trong phong hay
tai hién truong co thé cung cép dir liéu dé dy
doan nhirng dién bién va tac dong tiém tang
cla tai lwong chét dinh dudng do con ngudi
dua vao h¢ sinh thai cira song. Day la nhiing di
liéu khong thé thiéu khi trién khai cac mé hinh
sinh thai dong luc hoc dé du béo céc trang thai
dinh dudng cua hé sinh thai bién va ven bién.
Tbc d6 tang truong cua thuc vat ndi trong
céc viing nude ven bién va cira song 1a mot yéu
t6 quan trong trong viéc dénh gid sirc khoe va
nang sudt sinh hoc cua cac hé sinh thai & day.
Chi s6 nay con co thé duoc ap dung trong quan
1y méi trudng va nudi trong thuy san. Kha ning
phat trién cta thuc vat ndi truc tiép anh huong
dén chudi thirc an trong thuy vuc. Thuc vét

i . . Thang 12/2022
Toc do phat trién thuc vat ndi (ngay-

Hinh 4: Bién dong tdc d phat trién ciia thwe vat ndi theo d9 sau.
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n6i tham gia tryc tiép vao qua trinh san xuat
so cdp trong cac hé sinh thai thuy sinh, cung
cip ngudn thirc an ¢ bac dinh dudng thir nhit
cho chudi thirc an trong thiy vuc, bao gom
céc quan thé ca tu nhién va cac d6i tugng nudi
trong nhu nghéu, so. Phat trién cua thyc vat ndi
trong céc vung nudc ven blen chiu anh huong
boi nhiéu yéu td, bao gdm sin co cuia cac mudi
dinh dudng (nito, phdt pho va silica), anh sang,
nhié¢t do va cac dac tinh vat ly ctua 16p nudc
[27, 29].

Trong qua trinh quan ly moi trudong nudc
ven bién va ctra song, theo ddi trang thai dinh
dudng gop phan hiéu 5 kha nang tang trudng
va phat trién cua thuc vat ndi [4, 26, 35]. Mbi
truong gidu dinh dudng, thuong lién quan dén
su tiép nhan ngudn nudc thai tir cac hoat dong
song va phat trién kinh té, nhu nguén thai nong
nghigp, sinh hoat va cac hoat dong khac cua
con ngudi [35]. Su tich liy nay tiém 4n nguy
co dan dén pha dudng va co thé gy ra phat
trién bung nd cua thyc vat ndi [15]. Mac du,
trong thoi gian dau su phat trlen nay c6 thé
lam tang nang suét sinh hoc so cap [26], nhung
ciing co6 thé gay ra né hoa tio gay hai (HAB),
hodc dén qua trinh suy tan cta thuc vt noi lam
cho can kiét oxy trong nudc, pha v& can béng
moi truong séng thay sinh va dan dén tinh trang
thiéu hut oxy hodc moi truong yém khi, tir do
gdy ra hién tugng c4 chét hang loat va mét da
dang sinh hoc [24]. Nguoc lai, su thiéu hut chét
dinh dudng c6 thé lam giam ting trudng cta
thuc vat ndi, lam giam nang suét sinh hoc cia
céc hé sinh thai ven bién [7, 15, 22]. Do do,
theo ddi bién dong nong do mudi dinh dudng
dé ¢ thé danh gia tdc do phat trién cta thuc vat
ndi, tir d6 co nhitng diéu chinh thich hop nhim
dam bao can bang hé sinh théi.

Trong quan Iy nudi trong thay san, dic biét
la trong nuodi dong vat hai manh vo an loc, xac
dinh toc do phat trién cua thyc vat ndi gop phan
kiém soat nguon thirc an tw nhién va quan ly
mat do nuoi [11, 14]. Pong vat hai manh vo,
bao gdm hau, ngao va so, 1a nhiing loai an loc
va phu thudc vao ngudn thirc an chinh 1a mun
ba hitu co va thuc vat ndi. Chinh vi vay, hiéu
r0 qua trinh dong luc hoc thyc vat ndi trong

thity vuc gitp cho cac nha quan 1y c6 thé tbi
uu hoa cac hoat dong nudi tréng thuy san, dam
bao rang (101 tuong nuodi co day du dinh dudng
aé phat trién ma khéng song trong mai truong
thiéu hut ngudn thire dn, didu nay c6 thé gay tac
dong tiéu cuc dén chit lwong nude hodc chinh
cac d6i tuong nudi [11 14, 39]. Ngoal ra, quan
1y can bang phat trién thyuc vét ndi gitp giam
thiéu rui ro ca cac dot nd hoa tao c6 hai HAB,
c6 thé san sinh ra doc t6 gy hai cho ca dong
vat thdn mém va ngudi tiéu ding [25].

Thém vao d6, mdt trong nhiing cong cu
hitu hiéu dé quan 1y méi trudng va nudi trong
thiy san ¢ cac vung nudc ven bo va clra song
1a thiét 1ap va ap dung cdc mo hinh sinh thai
phi hop véi dic trung timg dia phuong cu thé.
Pé dat dugc cac két qua du bao chinh xac hon,
mdi moét md hinh sinh thai déu mang nhiing
hé sb thuc nghiém cua cac qua trinh sinh thai
hoc [33]. Tbc do phat trién cua thuc vat noi 1a
hé s thyc nghiém quan trong trong qué trinh
md phong trang thai phat trién va ting trudng
cta thuc vat ndi, dac biét hon 1a mo phéng cac
tuong tac giita cac chat dinh dudng, diéu kién
vat ly va cac qué trinh sinh thai hoc. Thong
qua cac md hinh sinh thai, cac nha quan 1y co
thé du doan dugc cac kich ban thay d6i moi
truong, thay ddi tai lwong ngudn dinh dudng,
anh huong cia bién d6i khi hau (gia ting nhiét
do), hoéc anh hu'éng tir dong luc hoc dén thuc
vat n6i [31, 33]. Két qua du bao cling ¢6 thé
gitip hiéu rd cac tac dong day chuyén dén chudi
thirc an, bao gdm quin thé ca va cac sinh vat
day [11, 14, 39]. Mo hinh c6 thé duoc sir dung
dé du béo thoi gian va cuong do cua cac dot
nd hoa cua tao [24, 31], diéu nay dic biét quan
trong trong viéc quan Iy cac hoat dong nudi
trong thay san, nhu nuodi dong vat hai manh vo
an loc, von rat nhay cam voi nhu’ng thay doi
vé chat lwong nude va thanh phan thirc an tu
nhién [11, 14, 39].

4. KET LUAN VA KIEN NGHI

Vi nhitng dir li€u khao sat va thuc nghiém
0 vung ctra song tinh Ba Ria -Viing Tau, nudc
tai vung nghién ctru giau dinh dudng, tao hi¢u
tmg dén sy phat trién cta thuc vat ndi. GPP
dao dong 355,5 - 2040,0 mgC m™ ngay' trong
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khi d6 CR dao dong 63,0 - 334,5 mgC m?
ngay!, GPP vao thang 6/2022 cao hon thang
12/2022 va & tAng nudc mit cao hon téng déy
Ty sO GPP/CR dao dong 2,15 - 16,06. Hang )
tbc do phat trién cua thyc vat ndi 0 tang nudc
mat trung binh 0,975 + 0,743 ngay vao thang
6/2022 va 1,459 + 0,494 ngay vao thang
12/2022 va glam dan xuong tang day. Két qua
da phan anh tbc do phat trlen nhanh cuia thuc
vat ndi trong moi truong rat giau dinh dudng
va tiém an nguy co xay ra hién tuong no hoa
tao khi anh sang day du. Hang s6 téc do phat
trién cia thuc vat ndi trong nghién ctru nay cé
thé duoc st dung trong cac mé hinh sinh thai
dong luc hoc ¢ vung ctra séng Ba Ria — Viing
Tau dé theo doi su phat trién cua thuc vat ndi
va trang thai dinh dudng cua thuy vuc, tr do

TAI LIEU THAM KHAO

gop phan vao viéc quan 1y moi truong nudc vi
sy phat trién bén viing.
Lo&i cdm on

Tap thé Tac gia xin chan thanh cam on
UBND tinh Ba Ria — Viing Tau, S¢ Khoa hoc
va Cong nghé di cung cip kinh phi nghién
ctru théng qua dé tai “Nghién ctru strc chiu téi
moi truong phuc vu lap ké hoach phat trién
ving nudi trong thuy san bén viing tinh Ba
Ria — Viing Tau” (2021-2024). Ching t6i xin
cam on dén Vién Hai duong hoc va Phong thi
nghiém trong diém vé Mai truong va An toan
thue phdm Mién Trung (VAST) dé hd tro co s&
vat chat. Sy déng goép va hd trg ctia cac dong
nghiép va cac thanh vién trong nhém da gép
phan quan trong vao thanh cong ciia nghién
ciru nay.
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