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Toém tit. Cac dic trung quang hop cua thuc vat phu du & vinh Nha Trang bao gom huynh quang
cuc tiéu va cuc dai (FO, Fm), bién dong huynh quang (Fv) va hiéu suat quang hop
(FV/Fm) duoc thi nghiém trong mua khd nhim danh gia dap ¢ng cua quan xa dén sy
thay ddi cua didu kién méi truong. CAc thi nghiém khio sat dap ang cua thuc vat phii du
trong moi truong anh sang va dinh dudng khac nhau dugc thuc hién trén cac quan xa
thyc vat phu du ty nhién thu tai 4 tram dac trung cho ving ven bo, ctira sdng, ran san ho
va ngoai khoi. Dap ting khac nhau c6 y nghia dat dugc tir ngay thi nghi¢m thtr 3 & tram
ven bo va cira song, ngay tha 4 ¢ c&c tram ngoai khoi va ran san hd. Cac ket qua Fv/Fm
do dugc trong diéu kién phong thi nghiém cuing véi két qua phan tich chlorophyll-a cho
thdy yéu t6 anh sang, dinh dudng anh huéng toi trang théi sinh ly cia thyuc vat phi du
gay nén hiéu suit quang hop khac nhau.

Tir khoa: Hiéu suat quang hop, sinh théi thuc vat ph du, vinh Nha Trang.

1. Gigi thi¢u

Quang hop la qué trinh sinh ly mang lai cho thuc vat vai tro quan trong trong sinh gidi.

Céc sinh vat khdng c6 kha ning quang hop phai dua vao cac san pham quang hop dé ton

tai. Qua trinh nay di tao ra nhirng vat chat hitu co nhd cac sinh vat & bac dinh dudng

thap nhét trong moéi truong bién, thuc vat phu du (TVPD). Pay 1a nhém chiém ti 16 16n
cua sinh vat san xuit so cip trong dai duong. Chinh vi vay thuc vat phd du c6 vai trd
quan trong trong ludi thirc an ¢ dai duong (Lalli & Parson, 1997). Viéc xac dinh sinh
khéi, kha ning quang hop va tinh trang sinh ly, sinh thai caa TVPD can thiét cho tinh
toan nang suit so cap cua thuy vuc ciing nhu danh gia tac dong moi trudng Ién sinh vat
san suat. Trong d6, qua trinh quang hop cua TVPD phu thudc nhiéu vao thanh phan loai
cling nhu diéu kién méi trudng nhu dinh dudng, anh sang va nhiét do (Kirk, 1994;
Kolber & Falkowski, 1993).

Di c6 nhidu nghién ctu vé thuc vat phu du dé danh gia ning sudt so cip ciing nhu ning
suit cua vuc nudc. Trong nhimg nim gan day, danh gia kha ning quang hop tir phép do
bién thién huynh quang (Fv = Fm - Fo) hay hiéu suat quang hop (Fv/Fm) bang ky thuat do
hoat tinh huynh quang sic t thuc vat st dung may do PPF (Pump and Probe
Fluorescence), PAM (Pulse Amplitude Modulation), FRRF (Fast Repetition Rate
Fluormetry) hay cac hé may do huynh quang Turner Design AU duoc st dung rong rai.
Phuong phap do nay cho két qua nhanh, chinh xac, dic biét thuan tién déi voi viéc do
ngoai hién trudong. V& co ban, hiéu suat quang hop duoc tinh dwa trén 2 gia tri huynh
quang ¢ 2 trang thai caa trung tdm phan (ng anh sang cua phac hé quang hop Il. Huynh
quang tdi thiéu (Fo) do duoc khi trung tdm phan ang sang & trang thai binh thuong, c6 kha
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nang tiép nhan dién tir. Huynh quang téi da (Fm) do duoc khi trung tdm phan tng séng
khong tiép nhan dién tir. Hién tai, cac may do FRRF va PAM dang duoc sir dung cha yéu.
K§ thuat FRRF (hay PAM) la cong cu quy gia khi mudn tién gan t6i danh gia trang thai
sinh 1y ciing nhu tac dong bat loi (stress) ciia mot sé yéu tb méi truong nhu nhiét d6, anh
sang va dinh dudng Ién qué trinh quang hop cua thyc vat phu du.

Phuong phap do huynh quang in vivo (in vivo fluorescence) hién chua duoc str dung nhiéu
trong nghién ctru vé thuc vat phu du (TVPD) ¢ Viét Nam. Trong khi d6, do huynh quang
in vivo cho két qua nhanh, thuan loi trong khao sat, danh gia tinh trang sinh ly sinh théi
cia TVPD ma khéng lam anh huéng téi quéa trinh quang hop va sinh khdi cua tao
(Consalvey va Paterson, 2005; Honeywill va cs., 2002). Ty s6 Fv/Fm — hiéu suat quang
hop la thdng s6 tot nhat dé nhan ra anh hudng clia cac tac dong bat loi (stress) dinh dudng,
cuong do anh sang, nhiét d6 dén phuc hé quang hop PSII, danh gia trang thai trao dbi chat
trong qué trinh quang hop hay quan tric, giam sat nhitng yéu tb moi truong thay doi tac
dong nhanh va truc tiép téi hiéu suat quang hop cia TVPD noi tai (Antal va cs., 200;
Falkowski va cs., 1993). Bai b&o su dung may do huynh quang Turner Designs Model
10-AU Fluorometer do cac thong sb huynh quang téi thiéu (Fo) va huynh quang cuc dai
(Fm), tir d6 danh gia hiéu suat quang hop cua TVPD vinh Nha Trang (thdng qua ty s6
Fv/Fm). Hon nira, dé nang cao hiéu qua sir dung cac dac trung sinh thai va kinh té trong
qua trinh khai thac cac ngudn loi sinh vat rat can thiét chung ta phai c6 hiéu biét co ban
vé hién trang, cau tric, thanh phan VA SUC San XUt so cap cua vuc nude. Can ctr Vao cac
két qua do huynh quang thuc té trong diéu kién phong thi nghiém, bai bao chu yéu phan
tich, xem xét va thao luan mét sé dic trung vé kha ning quang hop cia TVPD tai vinh
Nha Trang.

2. Phuong phap nghién cau
2.1. Thu médu

Mau nudéc bién duoc thu vao 2 dot, thang 5 va 6 nam 2012, tai 4 tram khac nhau trong
vinh Nha Trang. Nhitng tram dugc thu mau dai dién cho khu vuc ngoai khoi tai tang mit
va ting day (tram 1M va 1D, 109.325E, 12.280N), cira Song Cai (tram 3, 109.208E,
12.259N), ven bo (tram Miai Chut, 109.215E, 12.203N) va trong ran san hd (tram Hon
Mun, 109.291E, 12.168N). C4c mau duoc bao quan trong maét va téi bang cach ngam
trong nudc bién tai chinh cac tram thu mau rdi dwa vé phong thi nghiém.

2.2. Phwong phdp phan tich va thiét ké thi nghigm

Mau thu tai cac tram duoc dua vé phong thi nghiém do cac théng sé huynh quang tdi thiéu
(Fo), huynh quang cuc dai (Fm), bién thién huynh quang (Fv = Fm - Fo) va hiéu suat
quang hop (Fv/Fm) bang may do huynh quang Turner Designs 10-AU (My) tai ngay 0 va
cac ngay tiép theo. Phuong phap do huynh quang sir sung chit @c ché huynh quang
DCMU (3-(3,4-dichlorophenyl)-1,1-dimethylurea; TClI America, Nhat Ban) dugc mé ta
bai Samuelsson & Oquist (1977) va Parkill va cs. (2001).
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Hinh 1. Ban d6 tram vi thu mau

Thiét Iap cac thi nghiém danh gia dap tng huynh quang cua quan xa TVPD tu nhién & cac
muc cuong d6 dnh sang va cac mac dinh dudng khac nhau duoc thuc hién vao thang 5 va
6, tai 4 tram khac nhau dai dién cho khu vuc ngoai khoi (tram 1), ctra Song Cai (tram 3),
ven bo (tram Miii Chut) va trong ran san ho (tram Hon Mun). Mau dugc nudi trong binh
500 ml véi mau lap 3, b tri ¢ hai mtc 4nh sang khac nhau ky hiéu L1: 4nh sang 3600 Lux
va L2: anh séang 360 Lux (muac anh séng giam con 10% so vai muc ng sang 1); hai muc
b6 sung dinh dudng khac nhau ky hiéu N1: nhé hon chi sé Redfiel (ty 16 N:P = 8:1) va
N2: cao hon chi s6 Redfiel (ty 16 N:P = 32:1). C4c 16 thi nghiém & 2 mic anh séng va dinh
dudng duoc nudi trong hai tu moéi truong (Sanyo MLR - 351H, Nhat Ban) & nhiét d6 26
°C va 29 °C diéu kién chiéu sang/tdi 12/12 gio. Mau duoc nudi trong 5 ngay lién tuc va
thu mau hang ngay tai mot thoi gian ¢ dinh rdi do cac théng sé Fo, Fm trén méay huynh
quang Turner Designs Model 10-AU va tinh toan gia trj bién thién huynh quang Fv va chi
s6 Fv/Fm. Ham luong chlorophyll-a duoc do & ngay dau va ngay cudi caa thi nghiém.

3. Két qua
3.1. Diéu kién twr nhién cé&c tram thu mdu

Céc thong 6 méi truomg co ban ciia khu vyc thu mau dugc trinh bay trong Bang 1. Nhiét
d6 va d6 muoi khdng khac nhau nhicu gitra 2 thang thi nghi¢ém nhung ham luong Chl-a
trong thang 6 16n hon, nhat la & cdc tram cua séng (tram 3) va Mii Chut.
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Bang 1. Céc thong sb méi truong tai cac tram thu mau TVPD thi nghiém. ~ 4nh sang dugcC
do trong thoi gian khoang 7:30 (tram 3) va 9:30 (tram 1) trong cung ngay thu mau ¢ do
sau tuong ung.

in b6 A Ham
Anh sang” Nhigt Do s Dosau lwong
Tram pH do £ thu mau
(LE/cm2/s) (oC) muoi  tram (m) Chl-a
(m) (Mg/L)
Thang Hon
5 Mun 8,09 28,90 33,60 10 1 0,21
Miii
Chut 8,08 29,60 3340 15 1 0,48
Tram 3 8,07 830,55 2764 29,98 12 1 0,30
Tram1l 8,01 1539,60 27,70 33,01 30 1 0,37
Thang Hon
6 Mun 8,11 27,20 33,50 10 1 0,45
Miii
Chut 8,20 27,70 3340 15 1 0,65
Tram3 8,09 628,12 28,90 3290 12 1 1,29
Tram
M 8,03 1734,40 28,00 33,50 30 1 0,11
Tram
1D 803 31,45 2255 3399 5y 3 1,10

3.2. Anh huéng ciia nhi¢t dj, anh sing va dinh dwing dén higu sudt quang hgp ciia
TVPD trong diéu kién thi nghigm, dot thang 5

Cac thi nghiém trong thang 5 sir dung cac quan xa TVPD tu nhién thu tai tram 3, tram Miii
Chut, tram Hon Mun va tang mat tram 1 trong diéu kién kiém soat nhiét do, anh sang va
dinh dudng. Hiéu suit quang hop déu c6 xu hudng ting dan trong 5 ngay nudi ¢ hau hét
cac 16 thi nghiém (Hinh 2). Hiéu suat quang hop ciia TVPD nudi ¢ nhiét 6 29 °C c6 bd
sung dinh dudng hau hét déu cao hon nhiét do 26 °C, dac biét ¢ ngay tht 4 va 5. Hiéu suat
quang hop cta TVPD cao hon ¢ tram ven bo.

Trong diéu kién phong thi nghiém, hiéu suit quang hop cua céc 16 thi nghiém tai céc tram
khac nhau cho thdy dap tng cua cac quan x& TVPD bién thién khac nhau theo thoi gian thi
nghiém ciing nhu theo vi tri thu mau rat rd (Hinh 2). O 26 °C vé&i 2 mic anh sang va dinh
dudng khac nhau, dap wng khac nhau caa TVPD xuit hién bat dau tir ngay thi nghiém thir
2 ¢ tram 1, tram 3, tram Hon Mun va ngay ngay dau & tram Mii Chut. O nhiét d6 29°C thi
hién tuong nay xuét hién sém hon, thuong vao ngay dau caa thi nghiém tai céc tram ngoai
trir tram HON Mun xay ra vao ngay tha 2 (Hinh 2).
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Hinh 2. bap tng cua TVPD theo thoi gian va diéu kién thi nghiém, thang 5.

Ghi chi: L1, L2: muc &4nh sang 3600lux va 360lux; N1, N2: muc dinh dudng bé sung voi
ty 16 N:P = 8:1 va 32:1; T1, T2: nhiét d6 nudi 26 °C va 29 °C.

Trong diéu kién cung nhiét d6 va dinh dudng cac 16 thi nghiém & mic 4nh sang bi giam
90 % (cac 16 thi nghiém L2) cho két qua hiéu suat quang hop giam rd rét, giam khoang 50
% & khu vuc ngoai khoi (tram 1) va cura séng (tram 3), va khoang 30% ¢ tram ran san hé.
Riéng & tram Miii Chut, quan x& TVPD gan nhu khong dap (ng véi cac thay ddi vé nhiét
d6 (26 va 29 °C) va anh sang (3600 va 360 Lux). So sanh cac 16 thi nghiém khéng bd sung
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dinh dudng (L1T1, L2T1, L1T2, va L2T2) cho thiy & nhiét o cao hon (T2 = 29 °C) thi
dap tng caa TVPD véi anh sang & hon ¢ 16 nhiét do thip (T1 = 26 °C), thé hién & hiéu
suat quang hop cia TVPD manh hon & mac anh séang cao (L1 = 3600 Lux) so v&i muc
&nh sang thap (L2 = 360 Lux) (Hinh 2).

Trong ciing nhiét &6 nhung & mie dinh dudng bd sung khac nhau véi ty 16 N:P 12 8:1 (N1)
va 32:1 (N2), Fv/Fm dao d6ng tir 0.46 - 0.67 (Hinh 2). Khdéng cé su khac biét gitra cac
mirc dinh dudng khac nhau (N1 va N2) so véi 16 déi ching khong bd sung dinh dudng
(L1). Tuy nhién c6 thé thay ré xu thé chung Ia cd su khéc biét c6 ¥ nghia gitra 16 khong bd
sung dinh dudng ¢ mac anh sang thap (L2T1 va L2T2) so véi cac 16 ¢6 bod sung dinh
dudng (N1T1, N2T1, N1T2, N2T2) (Hinh 2).

3.3. Anh huéng ciia nhigt dj, anh sing va dinh dwing dén higu sudt quang hgp ciia
TVPD trong diéu kién thi nghiém, dot thang 6

Cac thi nghiém duoc 13p lai trong thang 6 & quan xa TVPD tir cac tram nhu trong thang 5
cho thiy dap tng caa TVPD c6 xu huéng gidng nhau nhung d6 bién thién nho hon. Hiéu
suat quang hop déu giam & céc 16 thi nghiém c6 anh sang giam 90 %. O tram 1, ting mat
(IM) chi s Fv/Fm giam 50 %, ¢ tang day giam xudng con khoang 50 - 80 %, nhung
khong thay doi ¢ Miii Chut va Hon Mun. Riéng tram ctra song, 16 thi nghiém veéi anh sang
giam c6 hiéu suit quang hop giam ngay ngay dau tién caa thi nghiém nhung lai tang cao &
ngay thi nghiém thtr 3 va 4 so véi mic anh sang 100 %. Nhin chung d6i véi nhitng mau co
hiéu suit quang hop ngoai tu nhién thip nhu tram 1M, 1D (Hinh 3) thi dap ung caa TVPD
Vvé6i chi sb Fv/Fm bién thién 16n khi diéu kién nhiét o, anh sang va dinh dudng khéac nhau.
Dbi vai cac tram co hiéu suat quang hop ngoai tu nhién tuong déi cao (tram 3, Hon Mun
va Miii Chut) thi chi s Fv/Fm it bién dong hon & cac 16 thi nghiém.

Tac dong ddng thoi cua dinh dudng va nhiét do, cing muc chiéu séang, hiéu suat quang
hop cua TVPD & tram 1, ting day ¢ 16 thi nghiém b sung dinh dudng (N2) nudi nhiét do
26 °C khac nhau c6 y nghia p < 0.01 ¢ ngay thi nghiém déu tién voi 18 thi nghiém khong
b6 sung dinh dudng nudi nhiét do 29 °C (L1). Cung diéu kién nay, khac nhau c6 y nghia
xay ra vao ngay thi nghiém thir 2 va thir 5 tuong ng tai tram Mii Chut va Hon Mun.

Véi cuing nhiét do, khac nhau vé anh sang va dinh dudng, dap wng cua TVPD khéc nhau
c6 y nghia xay ra ¢ tit ca cac tram cu thé sy khac nhau xay ra vao ngay thir 4 ddi véi tram
1, ting mat (1M) véi muc ¥ nghia p < 0,05 ¢ 16 thi nghiém L2T1 va N2T1, p < 0,01 6 16
thi nghiém L2T2 va N2T2 va p < 0,001 ¢ 16 thi nghiém L2T2 va N2T2. Tram 1D, Hon
Mun va Miii Chut dép ung khac nhau c6 ¥ nghia twong tng vao ngay tht 3, 5 va ngay thu
2. Biac biét tai tram ctra song, dap wng khac nhau cua TVPD xuét hién ngay ngay dau tién
cua thi nghiém vaéi mirc y nghia p <0,01.

Dap g c6 y nghia cua TVPD tai tram 1M va 1D ¢ céc 16 thi nghiém khac nhau vé &nh
sang, nhiét do, dinh dudng xuat hién vao ngay thtr 3, thir 4 va ngay thir 4, thir 5 ¢ tram

Hon Mun va Miii Chut. Hiéu suat quang hop ¢ cac 16 thi nghi¢m thém dinh dudng ¢ nhiét
d6 nudi 26 va 29 °C déu tang gan gap 2 lan so vai céc 16 thi nghiém khéc, két qua nay
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cling ty 1& thuan véi bién thién tang cia ham luong Chl-a do vao ngay cudi cua cac 10 thi
nghiém (Bang 3, Hinh 3). Hi¢u suat quang hop ¢ tung 16 thi nghi¢m ciing bien thién khac
nhau phu thudc nhiéu vao vi tri thu mau.
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Hinh 3. Bap tng caa TVPD theo thoi gian va diéu kién thi nghiém, thang 6.
Ghi cha nhu Hinh 2.
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Bang 2. Ham lugng Chl-a cua céc 16 thi nghiém sau 5 ngay nudi.
Ghi chl: L1, L2: Mtc &nh sang 3600 Lux va 360 Lux; N1, N2: Muc dinh dudng bd sung
voi ty 16 N:P = 8:1 va 32:1; T1, T2: Nhiét do nudi 26 °C va 29 °C.

Théang 5 Théng 6
Hon Mii Hon Miui

1 Mun 3 Chut M- 1D Mun 3 Chut
Ham lugng 037 021 030 048 |011 1,10 045 129 0,65
ban dau
Nhiét do: 26 °C
L1T1 213 036 059 047 |018 248 057 067 098
L2T1 008 013 008 076 |00 148 056 305 0,80
N1T1 353 244 785 138 (068 7,62 324 196 178
N2T1 523 7,6 7,77 466 |065 10,08 580 558 373
Nhiét do: 29 °C
L1T2 137 023 059 053 (029 207 069 120 2,16
L2T2 025 025 043 055 |00 1,00 038 231 096
N1T2 6690 319 611 143 |127 801 361 18 193
N2T2 731 11,55 11,50 513 (2,66 1232 674 6,06 493

4. Thao luan

Céc quan xa TVPD tu nhién dic trung cho cac ving c6 diéu kién moi treong khac nhau
(vung cura song, ven b, trong ran san hd va ngoai khoi) dugc nuéi trong diéu kién phong
thi nghiém kiém soat duoc nhiét do, anh sang va dinh dudng cho thiy déu c6 hiéu suit
quang hop tang dan theo thoi gian nudi. Diéu nay ciing duoc ghi nhan trong céc nghién
ctru trude ddy & ving ctra sdng (Bergmann va cs., 2002). Piac biét hiéu suit quang hop
tang thay rd ¢ 16 thi nghiém nudi b6 sung dinh dudng & nhiét do 29 °C vao ngay thir 4 va 5
chang to TVPD dap tng tot véi sy thay doi cia nhiét do twong ty nhu xu huéng ngoai ty
nhién: hiéu suat quang hop cta ting mit cao hon ting ddy va cao & tram ven bo.

Trong diéu kién phong thi nghiém, yéu t6 anh sang tic d6ng manh téi qua trinh quang hop
cua thyc vat phi du, hidu suit quang hop giam 50% khi cudng d6 chiéu sang con 10 %.
Ngoai ty nhién, véi cuong d6 anh sang giam theo do sau thi hiéu xuit quang hop ciing
giam theo twong ung (Moore va cs.. 2006). Di véi nhiét do, tuy mic thay d6i nhiét do 1a
3 °C nhung bién d6 van nim trong khoang thay déi & ngoai tu nhién trong vinh Nha Trang
nén chua c6 hiéu tmg c6 ¥ nghia. Pbi vai nhiét do, quan xa TVPD chiu anh huong kha 16n
tir diéu kién bao quan mau truge khi thi nghiém. Trong diéu kién bao quan nhiét d6 phong
(25 °C) thi phai tién hanh thi nghiém ngay trong khoang thoi gian ngan. Trong diéu kién
b4o quan lanh hon (15 °C) thi khong c6 tac dong nhiéu dén két qua thi nghiém (Garrido va
cs., 2013). Trong dot thi nghiém nay, cac mau déu duoc bao quan trong diéu kién mat hon
nhién d6 hién truong tir 2-4 °C, trong thung ti, va thoi gian bat dau thi nghiém ngin (< 4
gi®) nén khong chiu tac dong phu tir viéc bao quan mau. Béi véi cac thi nghiém co su thay
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d6i ty 16 mudi dinh dudng nitrat va phdt phét, ty 1é thap hon va cao hon chi s6 Redfiel cho
két qua bién thién nho, rd hon trong ngay thir 4, va khéng theo quy luat cu thé nao. Phan
ng cua TVPD chi thuc sy ¢6 ¥ nghia trong cac 16 ¢6 bd sung dinh dudng so véi cac 16
khong bd sung dinh dudng. Tuy nhién, ¢ tram ven bd Mii Chut hiéu suit huynh quang
khong cd su khac biét ¢ ca hai mac anh sang phan anh tinh thich nghi cao cua quan xa
TVPD ven bo dbi vé6i su thay ddi anh sang. Bén canh do, tram nay c6 nguén dinh dudng
cao hon so voi cac tram khac nén cé thé hiéu suat quang hop khdng bi giam nhiéu khi
cudong do anh sang thap (Hinh 2, Hinh 3). Gia tri Fv/Fm cao va khong bién dong cung
v6i ham lugng Chl-a cao d3 dwa dén gia thiét ring, quan x4 TVPD tai khu vuc nuéc can
ven bo nay da thich nghi dugc trong gidi han anh sang va nhiét do thi nghiém (Bang 2,
Hinh 2).

Nhin chung, hiéu suit quang hop ciing khac nhau giita cac quan xa TVPD cuaa cac ving
khéc nhau. Quan xa TVPD c6 hiéu suat quang hop thip ngoai ty nhién (tram 1M, 1D) thi
chi s6 Fv/Fm bién thién 16n khi nudi ¢ diéu kién nhiét do, anh sang va dinh dudng khéc
nhau. Nguoc lai, voi nhitng mau c6 hiéu suat quang hop twong ddi cao ngoai tu nhién
(tram 3, Hon Mun va Mii Chut) thi gia tri Fv/Fm it bién thién hon trong diéu kién nudi,
chung to qué trinh quang hop chiu su chi phdi boi nhiéu yéu td noi tai (thanh phan loai,
mat d6 TVPD, cac mudi dinh dudng) dan toi dap tng cua TVPD trong diéu kién thi
nghiém khac nhau (Hinh 2, Hinh 3).

Két luan

Trong diéu kién phong thi nghiém dudi sy kiém soat nhiét do, anh sang va dinh dudng,
hiéu suat quang hop giam khoang 50% khi cuong do chiéu sang giam khoang 90 % & 2
muc nhiét do 26 va 29 °C. Thuc vat phu du thich nghi va phat trién duoc khi nhiét d6 thay
ddi. Pap ung caa thuc vat phi du rd rang giira cac 16 bd sung véi céc 16 khong bd sung
dinh dudng, nhung khong 15 gitra cac 16 ¢c6 muc dinh dudng ¢ ty 1€ N:P = 8:1 va 32:1.
Anh huéng dong thoi cua yéu té dinh dudng va anh séang 18n hiéu suit quang hop bién
thién manh gitra cac tram vai mic khdc nhau ¢6 y nghia: véi cac tram cira séng va ven bo
xay ra su dap ang khac nhau cia TVPD sém hon so v&i cac tram ngoai khoi va ran san ho
(cu thé dap umg khac nhau c6 y nghia cua TVPD xay ra ngay thir 3 déi véi tram 3, Miii
Chut va ngay thir 4 véi tram 1, Hon Mun trong thang 5).

Loi cam on: Nghién ciru nay duoc hd tro bai nhiém vu nghién cau thuoc Chuong trinh hd
tro hoat dong nghién ctu khoa hoc cho cdc NCVCC - Nim 2022-2023, MAa sb
NVCC17.02/22-23. Nghién ctru sir dung ngudn sé lidu tir cac dé tai co ban mé sé 106.13-
2011.16 va dé tai co s Phong Sinh vat Phi du ndm 2012.
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IMPACTS OF ENVIRONMENTAL FACTORS
ON PHOTOSYNTHETIC EFFICIENCY OF PHYTOPLANKTON
IN NHA TRANG BAY IN EXPERIMENTAL CONDITION
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Abstract. Phytoplankton photosynthetic properties including minimum and maximal fluorescence
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(Fo, Fm), variable fluorescence (Fv) and photosynthetic efficiency (Fv/Fm) were
measured in the dry season 2012 in Nha Trang bay in laboratory condition to estimate
community responses in different environmental condition. Experiments on responses of
phytoplankton in different light and nutrient regimes were setting up for natural
phytoplankton communities collected from 4 locations in Nha Trang bay, near coast, at
river mouths, at coral reefs and at the open waters. Different responses of phytoplankton
from different location, light and nutrient regimes were observed in day 3 of experiment
for communities from coastal and riverine location and day 4 for those from open water
and coral reefs. Preliminary results indicated complex environmental conditions (e.g.
light intensity and nutrient) impact on physiological status of phytoplankton and hence to
photosynthetic efficiency.

Keywords: Photosynthetic efficiency, phytoplankton ecology, Nha Trang bay.



