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TOM TAT
Hai thi nghiém dwoc thuc hién dé danh gid kha nang chiu séc do man va su téc dong d(fng thoi cua do
mdn va nhiét dg 1én ty 1é song, sikc sinh san, 1y 1é no thanh cong, sé naupli/cdi va kha ndng sinh san cua lodi
gidp xdc chdn chéo Pseudodiaptomus annandalei. O thi nghiém 1, naupli, copepodit, copepoda dwc va cdi
trueong thanh dwoc kiém tra kha ndang chiu séc dé man 6 9 nong dé mudi khéac nhau: 0, 5, 10, 15, 20, 25, 30, 35,
40 ppt. M6i nghiém thire ¢6 3 lan ldp, tong s6 27 don vi thi nghiém. Ty 1é song sau 24 gio va 48 gio dwoc xdc
dinh. Bé danh gid anh hieong ciia soc do man 1én ty 1é n6, s6 naupli né ra/cdi, cac cd thé copepoda cdi mang
hai boc tring dwoc chia ngcfu nhién vao 9 do man (téng $6 27 don vi thi nghiém, 12 cai/don vi thi nghiém)
trong 30 gio. O thi nghiém 2, tac dong dong thoi ciia hai yéu té dj man va nhiét d, naupli méi né F1 dwoc nudi
trong cdc coc nhwa 1 lit cho t6i khi quan thé truong thanh 100% ¢ 2 nhiét dé (30°C va 34°C) két hop véi 7 do
man (5, 10, 15, 20, 25, 30, 35 ppt), méi nghiém thire c6 5 lan lap. Kich thuée copepoda trieong thanh, sirc sinh
san, ty 1é no thanh céng, sé naupli né ra/copepoda dwoc xdc dinh. Dé tién hanh xdc dinh kha nang sinh san (s6
naupli sinh ra trong 10 ngay béi méi copepoda cdi), 50 dwe va 50 cdi dirge bé tri ngau nhién vao 5 don vi thi
nghiém. S6 naupli sinh ra dege danh gid trong 10 ngay. Két qua cho thdy sw thay déi dét ngot vé dg mdn anh
hwong dén tyl¢ séng, ty lé no va 56 naupli/cai P. annandalei; sy két hop do man - nhiét do anh huong dén kich
thuée, sire sinh san, s6 naupli/cdi va kha nang sinh san (s6 naupli sinh ra) ciia copepoda P.annandalei. Kha
néng chiu dwoc sy thay déi dé man ciia copepoda trieong thanh tot hon so véi giai doan copepodit va naupli.
Tritng copepoda khéng no khi bi soc dé man 0 ppt va 40 ppt. Két qua thi nghiém cho thdy, P. annandalei la
lodi rong mudi, ching c6 thé song va sinh san & dé man tir 5 dén 35 ppt trong diéu kién nhiét dé 30 va 34°C.
Loadi P. annandalei ¢6 két qua sinh san cao nhat (157 + 3,0 naupli trong 10 ngay/cdi) & té hop do man 15 ppt
va nhiét do 30°C.
Twr khoa: Do man va nhiét do, Pseudodiaptomus annandalei, sirc sinh san, sinh san, ty lé sé'ng, ty lé no
thanh cong

ABSTRACT

Two experiments were conducted to determine the effects of salinity shock and the combined effects of
salinities and temperatures on survival, fecundity, hatching rate, nauplii production per female and reproduction
ability of the copepod Pseudodiaptomus annandalei. In the salinity shocking experiment, nauplii, copepodites,
adult males and adult females were directly introduced into one of nine different salinities 0, 5, 10, 15, 20, 25,
30, 35, 40 ppt from the culture salinity of 20 ppt without acclimation. Each treatment had three replicates and a
total 27 experimental units. The survival was determined after 24h and 48h. Additionally, the hatching success
and hatching nauplii were determined when ovigerous females were shocked in one of the same 9 salinities (27
experimental units, 12 female per experimental unit). In the salinity - temperature experiment, newly hatched
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nauplii F1 were cultured in 1-L plastic cups at two temperature regimes (30°C va 34°C) combined with seven
different salinities (5, 10, 15, 20, 25, 30, 35 ppt) with five replicates per treatment. The adult size, fecundity,
hatching success and nauplii/copepod were determined. In addition, 50 adult males and 50 adult females from
each treatment were cultured (5 experimental units of 10 males and 10 females each). Nauplii production were
observed for 10 days. Results indicate salinity shocking affects survival, hatching success, nauplii/female; the
salinity - temperature combination affects adult size, fecundity and reproduction of copepod P. annandalei.
Adult copepods dealt better with salinity shock than copepodites and nauplii. There was no hatching success
at 0 ppt and 40 ppt. P. annandalei is euryhaline species that can growth and reproduction in a wide range of
salinity from 5 to 35 ppt at 30 to 34°C. Our results suggest that the optimal salinity - temperature combination
for the reproduction of this species (157 £ 3.0 nauplii/female in 10 days) is 15 ppt and 30°C.

Keywords: Salinity and temperature, Pseudodiaptomus annandalei, fecundity, reproduction, survival,

hatching success

. PATVAN PE

Uong nudi au trung 1a mot trong nhimg giai
doan kho khin nhat trong san Xuat giéng ci
bién. Thoi diém an dau tién 4u tring ca thuong
¢6 ty 18 chét cao do khong dugc cung cp ding
loai thirc an. Trong cac sinh vat phu du dang
dugce str dung lam thirc in sdng, gidp xac chan
chéo (copepoda) dugc cho la loai phu hop
cho 4u trung ca bién hon so véi luan tring va
Artemia. Copepoda 1a thirc an séng tu nhién cua
4u tring ca bién, v6i ham lugng DHA va EPA
cao hon so vo6i luan trung va Artemia da duoc
lam giau, ty 16 DHA/EPA khoang 2 (Shields
va ctv, 1999, Conceicao va ctv, 2010), voi hon
50% lipid la phospholipid (Bell va ctv, 2003)
nén ¢6 thé dap a Gngdu nhu cau dinh dudng cho
4u trung ca bién (Toledo va ctv, 1999, Garcia
va ctv, 2008, Koedijk va ctv, 2010, Tam.T.D
va Tung. H, 2015, Santhanam va ctv, 2019,
Kassim va ctv, 2019). Nghién ctu trén loai
copepoda Pseudodiaptomus annandalei cho
thdy thanh phan co thé copepoda van c6 ham
lvong HUFA cao cho du dugc nudi bang loai
tao khong c6 DHA nhu Tetraselmis chuii.
Nghién ctru nay chimg t6 thanh phan axit béo
trong co thé cta loai P. annandalei khong phu
thudc hoan toan vao thanh phan axit béo trong
thirc an nhu luan trung va Artemia (Rayner va
ctv, 2017). bay la mot ly do quan trong gitup
loai Pseudodiaptomus annandalei dang duoc
quan tam nghién ctru nu01 sinh khéi lam thirc
an song trong nudi trong thiy san hién nay
(Doi va ctv, 1997, Liao va ctv, 2001, Lee va ctv,
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2010, Rayner va ctv, 2015). Ngudn copepoda
P annandalei trong ao nudi thuy san tai Viét
Nam dang bi suy giam boi su bién dong cua
didu kién moi truong ty nhién (Gr@nning
va ctv, 2019). D6 man va nhi¢t d¢0 duoc cho
1a nhimng yéu td sinh thai gi¢i han chinh anh
huong 16n téi dac diém sinh hoc co ban cua
loai copepoda P. annandalei (Beyrend-Dur va
ctv, 2011). Do vy, viéc tién hanh cac nghién
ctru anh hudng cua d6 man va sy tac dong ddng
thoi ctia d6 man cung véi yéu té nhiét do 1én
loai P annandalei 13 can thiét, gop phan nang
cao hiéu qua nu01 sinh san loai copepoda nay,
glup giai quyét kho khin trong khau san xuat
giong cac loai ca blen va tir d6 thic diy nghé
nudi c4 bién phat trién bén viing.

II. VAT LIEU VA PHUONG PHAP

NGHIEN CUU
1. Copepoda thi nghiém

Loai copepoda P. annandalei dugc thu
ngoai ao nudi thuy san dién tich 5.000 m?, cé
d6 sau trung binh 1,2 m va d0 man nudc 20 —23
ppt tai trai thuc nghiém Cam Ranh, Vién Nuoi
Trong Thuy San, Truong Pai Hoc Nha Trang.
Nhiing P. annandalei céi mang boc trirng dugc
phan lap bang cach st dung ong pipet hut ra
tung c4 thé duéi kmh hién vi soi n6i Va st dung
dé gay nudi tao quan thé copepoda séng ¢ diéu
kién phong thi nghiém: nhiét d6 27 - 30°C va
d6 man 20 ppt. Quin thé P annandalei niy
duoc st dung 1am ngudn copepoda cho cac thi
nghiém.
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2. B6 tri thi nghiém

Thi nghiém 1: Anh hwong cua soc do man:
tir 20 ppt vao cdac do man tir 0, 5, 10, 15, 20, 25,
30, 35, 40 ppt dén ty 1é song ciia copepoda sau
24 gio, 48 gio va 1y 1é né thanh céng, s6 naupli
no ra song/cdi

P annandalei dugc phan lap tor ao nudi
va nudi sinh khdi & d6 man 20 ppt, nhiét do
28 - 30°C. Bén nhém copepoda duoc sir dung
trong thi nghiém nay la (1) naupli N4 - N6, (2)
copepodit C2 - C4, (3) copepoda duc truong
thanh, (4) copepoda cai trudng thanh. Cac ca
thé P. annandalei & ting giai doan thu dugc tir
bé nudi sinh khdi & do man 20 ppt s& duoc bd
tri truc tiép vao cac nghiém thic d0 man tur 0
dén 40 ppt, khong qua giai doan thuan do man.
Giai doan naupli dugc giif trong cac giéng nudi
¢6 3 ml nudc; copepodit, copepoda duc va cai
trudng thanh dugc nuoi gilr trong cac dia petri
nhua c¢6 10 ml nudc. Thiét ké thi nghiém cho
4 nhom copepoda nhu nhau la: 9 6 man (0, 5,
10, 15, 20, 25, 30, 35, 40 ppt) x 3 lan lap = 27
don vi thi nghiém. Mdi don vi thi nghiém gém
10 ca thé tuong tng tong s6 270 ca thé & mdi
nhém. Copepoda khong dugc cho an trong 48
gi0 thi nghiém. Céc dia petri dugc dit trén ban
trong diéu kién nhiét o phong thi nghiém 29,5
—30,5°C. Ty 1& sdng cac giai doan tai thoi diém
24 gid va 48 gio dugce xac dinh.

Dé danh gia ty 18 no thanh cong va xac dinh
s6 naupli/copepoda cai dugc bd tri trong cac vi
nudi va ciing gdm 27 don vi thi nghiém tng 9
d6 man nhu trén. Mdi don vi thi nghiém gém
12 c4 thé cai mang 2 boc trimg, mdi copepoda
dugc nudi trong 1 giéng nudi chira 3 ml nude
c6 do man tuong Ung véi moi nghiém thuc
tr 0 dén 40 ppt. Copepoda duoc cho dn tao
Isochrysis galbana 1 1an véi mat do tao 30.000
dén 35.000 té bao/ml dé tranh copepoda doi
an naupli. Cac vi nudi duoc dat trén ban trong
nhiét d¢ phong thi nghiém 29,5 — 30,5 °C. Sau
30 gio nudi, xac dmh s6 giéng co nauph no ra,
¢b dinh va dém sb naupli trong moi giéng.

Thi nghiém 2: Anh hwéng dong thoi ciia
2 yéu 16 do man va nhiét do dén kich thuée
truong thanh, siec sinh san, ty ¢ no thanh cong,
$6 naupli né ra/cdi va tong sé naupli sinh ra

trong 10 ngay cua copepoda P. annandalei:

Thi nghiém duoc thiét ké: 2 nhiét do (30°C
va 34°C) x 7.d6 man (5, 10, 15, 20, 25, 30, 35
ppt) x 5 1an lap = 70 don vi thi nghiém.

P annandalei truong thanh duoc loc thu
tr ao ¢6 do man 20 — 23 ppt va nhiét 4o 26 —
29°C, duge nuéi thuan vé nhiét do va do man
thi nghiém trong 3 — 4 ngay. Sau do, cac ca thé
cai mang trimg dugc phan lap cho sinh san. 30
ca thé cai mang trimg dugc nudi trong 1 coc
nhua 1 lit. Sau 30 gio, nhing cé thé cai duoc
loc bang vot loc co mat ludi 200 pm va chi
gitra lai nu6e c6 naupli F1 méi no trong moi
coc twong ing voi moi don vi thi nghlem Cac
cbe chira naupli dugc dit trong cac bé 6n nhiét
dd c6 thiét bi diéu khién nhiét do vé nhiét do
thi nghiém 30°C va 34°C. Copepoda dugc cho
an mot lan trong ngdy bang tao Chaetoceros
muelleri. P. annandalei s€ duoc nuoi cho tdi
khi tit ca cac ca thé phat trién dén giai doan
truong thanh ¢ ngay tudi thir 13. Céc ca thé
truong thanh duoc str dung dé bd tri xac dinh
cac thong sb nhu: kich thudc ca thé duc va cai
truong thanh; strc sinh san; ty 1¢ nd thanh cong
va s naupli nd ra & mdi copepoda cai.

50 copepoda duc va 50 copepoda céi truong
thanh duoc thu tir moi nghiém thirc va b tri
vao 5 don vi thi nghiém. M&i don vi thi nghiém
gdbm 10 copepoda duc va 10 copepoda cai
truong thanh duoc nudi trong mot cde nhya 1
lit nwéc. Hang ngay loc thu naupli dé dém, loai
bo ca thé duc va cai chét trong thoi gian 10
ngay.

3. Ché d9 chim séc va quan 1y thi nghiém

Trong thi nghi€ém 2: Thac an nudi P
annandalei 1a tao C. muelleri vo1 mat do cho
an khoang 87.000 té bao/ml, ngay 1 lan. P
annandalei dugc nudi trong nudc da dugce loc
sach bang 15i loc ¢6 kich thudc 0,5 pm. Nude
¢6 d6 man tir 5 dén 30 ppt s& dugc pha tir nude
bién sach c¢6 d6 min 33 ppt v6i nudc ngot 0
ppt; nudc cd dd man 35 ppt c6 duoc tr phoi
nang nudce bién 33 ppt.

Ché d6 chiéu sang 12 sang: 12 t6i bang 4nh
sang dén huynh quang 36W dai 1,2 m tir trin
phong thi nghiém. Nhigt d6 thi nghiém duoc
kiém soat bang cac thiét bi 6n nhiét (heater)
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dat trong cac bé 6n nhiét c6 chira nude va duge
theo dai ngay 4 lan.
4. Phuong phap thu va phan tich miu

Thi nghiém 1:

Ty 1& song & thoi diém 24 gio va 48 gio
dugc tinh bang sé copepoda con séng chia cho
s0 copepoda ban dau (10 copepoda) trong mdi
don vi thi nghiém.

Ty 1& né thanh cong sau 30 gid ap nd duge
tinh cho s6 P annandalez cai mang tru:ng co
naupli nd ra trong gleng trén tong so 12 P
annandalei cai dwa vao ap n& 6 moi don vi thi
nghiém (12 con/vi nuéi, 12 giéng nudi trong 1
vi nuéi), 3 vi nudi & modi nghiém thirc.

S6 naupli trung binh nd ra tor mdi P
annandalei cai duoc tinh bang téng s naupli
chia cho 12 P. annandalei cai mang trung &
mdi don vi thi nghiém. Naupli dugc cb dinh
bang Lugol 4% trudc khi dém sb luong dudi
kinh hién vi soi néi.

Thi nghiém 2:

Kich thuéc P. annandalei traéng thanh (50
duc va 50 cai moi nghiém thtrc) duoc do bf‘?mg
kinh hién vi soi n6i (Olympus SZ61) c6 gin
thuée do trén thi kinh: dugc tinh tir dinh déu
dén hét phan dau nguc (Prosome length). Sau
d6 kich thudc trén dugc quy doi ra kich thude
thuc té (voi do chinh xac 1a 10 pm) thong qua
tinh toan tir phép do thudc chudn (1 mm = N
s6 vach) trén kinh soi ndi & cing vét kinh. Kich
thudc thyuce t& (um) = s6 vach * 1000/N.

Stc sinh san/lan dé 1a sb trimg trong hai
budng trimg ctia mdi P. annandalei cai. Vi 50
con cai mang trimg ¢ mdi nghiém thirc d6 man
va nhiét d6 duoc c¢b dinh bé'lng formol 5%, sau
d6 md rach boc trimg va dém sd trimg trong 2
boc trimg dudi kinh hién vi soi ndi (Olympus
SZ61).

S6 naupli trung binh né ra tur mSi P
annandalei cai dugce tinh bang tong s6 nauph
chia cho s6 P. annandalei cai mang trimg o moi
don vi thi nghiém. Nauph duoc c¢b dinh bang
Lugol 4% truge khi dém sb luong dudi kinh
hién vi soi n6i. Mdi don vi thi nghlem gbm 12
c4i/mot vi nudi, 5 vi nudi & moi nghiém thuc.

Trung binh sé naupli dugc sinh ra boi mdi
P. annandalei cai trong 10 ngay 1a tong trung
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binh s6 naupli sinh ra mdi ngay & mdi nghiém
thirc. Naupli duge loc thu hang ngay va c¢6 dinh
bang Lugol 4% trudc khi dém sb lwong dudi
kinh hién vi soi n6i. S6 naupli trung binh mdi
ngay (sinh ra boi mot copepoda cai) & m5i don
vi thi nghiém dugc tinh bing tong s6 naupli
chia cho tong sd copepoda cai con song.
5. Phu’(rng phap xir ly so liéu

Céc sé lidu vé ty 1¢ sdng, strc sinh san, ty
1¢ né thanh cong, s6 naupli nd ra va sé naupli
sinh ra dugc trinh bay dudi dang gia tri trung
binh + sai s6 chudn (Mean + SE). Tt ca cac
s6 lidu duge xir 1y bang phan mém Microsoft
excel 2010 va phan mém SPSS version 22 véi
phan tich phuong sai ba yéu t6 (Three-way
ANOVA) va mét yéu t (One-way ANOVA),
so sanh Ducan véi muc y nghia P<0,05.

1. KET QUA NGHIEN CUU VA THAO
LUAN
1. Anh huéng cia séc do min
1.1. Ty 1é song cia P. annandalei

Thoi gian séc d6 man anh huéng dén ty
16 sbéng cua P. annandalei (P<0,05). 100% 4u
trung (naupli) chét tai thoi diém 24 gid & cac
d6 man 0, 5, 10, 35, 40 ppt va tai thoi diém
48 gio ¢ cac do man 15, 25, 30 ppt (Hinh 1).
O d6 min 20 ppt, naupli c6 ty 18 séng cao dat
90% va 80% tuong ung voi thoi diém 24 gio
va 48 gio, sai khac c6 ¥ nghia thong ké véi tat
ca cac do man con lai (P<0,05). Két qua thé
hién ¢ hinh 2 cho thiy, tai thoi diém 24 gid
va 48 gio, ty 1& sdng cua giai doan con non
(copepodit) dat hon 60% ¢ cac dd man 20, 25,
30 ppt va sai khac khong c6 ¥ nghia thong ké
giita ba nghiém thirc nay (P>0,05). Ty 1é song
ctia copepodit thap hon ¢ nhitng nghiém thic
d6 man 10, 15, 35, 40 ppt va 100% chét & do
man 0 ppt tai thoi diém 24 gio. Tai thoi diém
48 gio, 100% copepodit chét & do man 5 va
40 ppt, ty 1& sdng trung binh 6,7% & cac do
min 10 va 35 ppt. Ty 18 sdng copepodit tai thoi
diém 24 gio & 15 ppt thap hon so v6i d6 man
20 ppt (P<0,05), nhung lai sai khac khong co
¥ nghia thong ké véi nghi¢ém thirc 46 man 25
va 30 ppt (P>0,05). Ty 1€ song trung binh cua
copepodlt tai thoi diém 48 gid thap hon so voi
ty 18 song tai thoi diém 24 gio & tat ca cac do
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min. Copepoda trudng thanh duc o ty 16 séng
cao & d6 man tir 5 dén 30 ppt dat ty 18 sdng tir
80% tai ca 2 thoi diém 24 va 48 gio (Hinh 3),
sai khac khong co ¥ nghia thong ké giita cac do
man nay (P>0,05). Ty 1é song thap hon ¢ hai d6
man 35 va 40 ppt, sai khac c6 y nghia thong ké
v6i nhau va véi cac d6 man con lai (P<0,05).
Copepoda duc chét hoan toan & d6 mén 0 ppt
ngay tai thoi diém 24h. Ty 1¢ sng trung binh
ctia copepoda dyc truong thanh tai thoi diém
48 gio giam & cac do man 5, 10, 30, 35, 40
ppt. Copepoda cai truong thanh dat ty 1& séng
100% ¢ thoi diém 48 gio & cac dd man tir 10
dén 30 ppt, thap hon dat 86,7% & do man 5 ppt
va 90% & d6 man 35 ppt (Hinh 4). Ty 18 song
sai khac khong c¢6 ¥ nghia thong ké giita cac
nghiém thirc d6 man tir 5 dén 35 ppt, & ca hai
thoi diém 24 va 48 gio (P>0,05). Ty 1¢ song dat
thip hon & d6 mén 40 ppt (40%) va 0 ppt (0%).
Ddng thoi ty 18 séng ¢ hai do man 40 va 0 ppt
sai khac c6 y nghia thong ké voi nhau va voi
cac nghiém thurc d0 man con lai (P<0,05). Ty
1¢ séng copepoda céi truong thanh nhu nhau tai
thoi diém 24 gio va 48 gio ca tat ca cac do man.

Céc giai doan khac nhau c6 ty 18 sbng khac
nhau khi bi sdc d6 man. Cu thé giai doan truéng
thanh co ty 1& séng cao hon so véi giai doan
copepodit va thap nhat & giai doan naupli. Diéu
nay c6 thé lién quan dén kha ning diéu chinh ap
sut thdm thau cua co thé copepoda v&i su thay
dbi méi truong ngoai & ca thé trudong thanh tdt
hon so v&i cac giai doan con non va 4u tring.
Sy twong tac hai yéu té dd man - giai doan co
anh huong toi ty 1 song copepoda nhung su
tuong tic cta ba yéu to d6 man - thoi gian soc—
giai doan lai khong anh hudng dén ty 1& song
cua copepoda (Bang 1).

Thtr nghiém vé sdc dd man nham danh
gia duoc kha ning séng sot ciia copepoda
P annandalei khi moéi truong nudc nudi
thay d6i dot ngot hodc khi copepoda duoc
st dung dé lam thtc an cho 4u tring cac
ddi tuong thuy san ¢ cdc d0 man nuoi khac
nhau. Thi nghiém nay ciing ¢ y nghia dé du
bdo mat d§ va kha nang thu sinh khéi cua
copepoda trong cac ao nudi khu vuc mién
Trung, noi thuong xuyén bi anh hudng baoi

mua l{ trong nhitng thang mua mua. Khi do,
d6 min trong cac ao nudi co thé giam nhanh va
duy tri & 46 man thap trong nhleu ngay. Mac
du, P annandalez 14 loai rong mudi nhung van
khong thé song sot khi dua vao nude ngot, thé
hién ty 16 sdng bang 0 % & tit ca cac giai doan.
Nghién ctru sdc d6 min copepoda Eurytemora
affinis truong thanh (loai rong mudi) tir 6 man
dang song 1a 15 ppt vao nudc ngot 0 ppt cho ty
1¢ chét 1én dén hon 70 % ngay trong mot gio thi
nghiém dau tién (Lee. Carol Eunmi va Petersen.
Christine H, 2003). Kha nang chiu dung duoc
séc d6 man cua copepoda P. annandalei céi
truong thanh tot hon so v&i con duc truong
thanh giéng nhu trong nghién ciru ciia Chen va
ctv (2016). Tuy nhién khac la trong nghién ctru
ctia Chen, con cai P annandalei van séng §do
man 0 ppt (ty 16 sbng con 26,73 %) tai thoi diém
48 gio. Giai doan truong thanh P. annandalei
c6 kha nang chiu dung duoc voi sy thay ddi
do man tdt hon so véi giai doan con non va
au trung. Két qua cho thdy 4u trung khong thé
chiu dung dugc su thay d6i d6 man & muc tir
5 don vi d6 man (ppt) trong khoang thoi gian
dai dén 48 gid. Piéu nay cho thiy kha ning
diéu tiét ap suat tham thiu cua au tring con rat
kém, c6 thé co quan phuc vu cho chirc ning
diéu tiét ap suat tham thau chwa phat trién &
giai doan dau va chi phat trién hoan thién & giai
doan 16n hon va truong thanh. Qua trinh diéu
tiét 4p suat tham thdu ¢ copepoda ciing tiéu ton
mdt phan ning lugng nén lam giam phan ning
luong danh cho cac qua trinh quan trong khac
(Goolish va Burton, 1989). Khi bi séc d6 min,
copepoda ciing tiéu tén thém nhiéu ning luong
hon do ting hoat dong ho hap (Calliari va ctv,
2006). Két qua Au trung chét khi bi so¢ dd man
c¢6 thé do ban than ngudn dy trit nang luong
trong co thé 4u trang khong du @é dap ung cho
hoat dong diéu tiét ap suat thim thau. Bén canh
do, trong nghién ctru séc d6 man nay dugc tién
hanh trong diéu kién khong c6 thirc an dé tranh
nhitng anh hudéng phu (confounding effects) do
su thay doi thanh phan dinh dudng cua tao khi
bi sbc do man giy ra cho copepoda. Do viy,
day ciing c6 thé 1a mot nguyén nhan lam ting
ty 1¢ chét copepoda trong nghién ciru, dic biét
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giai doan au tring, khi khong c6 ngudn ning
lugng tir thirc an bd sung. Nguoc lai, giai doan
copepoda trudng thanh cé nhiéu nang lugng dy
trit hon va c6 kha nang diéu tiét 4p suat thim
thau t6t hon nén c6 thé séng sot tt hon trong
diéu kién thay d6i d6 man voi khoang tir 5 dén
15 don vi d6 man (ppt). Nghién curu trén loai
copepoda Acartia tonsa va A. clausi cling cho
thiy copepoda trudng thanh c6 kha niang chiu
dung dugc s6c d6 man tdt (Calliariab va ctv,
2008). Két qua copepoda P. annandalei duc

truong thanh co ty 1& sdng thip hon so véi
copepoda cai khi s6c vao do man 5, 10, 35,
40 ppt. C6 thé do copepoda duc trudng thanh
thuong di chuyén nhiéu hon so vdi con cai nén
tiéu hao nhiéu niang lugng hon va dé bi chét
hon. Do vay, viéc thuan d6 man & copepoda
P. annandalei d6i voi cac giai doan phat trién
naupli va copepodit, dic biét giai doan 4u tring
thi can thoi gian dai hon v6i mie ting hay giam
dd man & murc bién dong nho hon.

Bang 1. Phan tich three-way ANOVA: Anh hwéng ciia dd min, thoi gian sbc,
giai doan phat trién dén ty 1¢ song cia P annandalei

Anh huéng 1én ty 1§ song (%) df F P
b6 man 8 88,069 <0,001
Thoi gian sbc 1 7,177 <0,05
Giai doan 229,236 < 0,001
D6 min * Thoi gian sdc 0,256 >0,05
P06 man * Giai doan 24 11,303 <0,001
Thoi gian sdc * Giai doan 3 1,800 >0,05
Do man * Thoi gian sbc * Giai doan 24 0,470 >0,05
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Hinh 1. Anh hwéng ciia séc dd min 1én ty 1¢ séng giai doan naupli P. annandalei
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Hinh 3. Anh huéng ciia séc d9 min dén ty 18 séng copepoda dwe truomg thanh P. annandalei
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Hinh 4. Anh hwéng cia séc dd miin dén ty 1¢ song copepoda cai truwéng thanh P. annandalei

1.2. Ty 1é né thanh céng va sé naupli né ra/P.
annandalei cdi

Két qua vé anh hudng cia sbc dd man dén
sinh san (Hinh 5) cho thiy ty 1é nd cua trimg
copepoda bi anh huong khi chuyén tir d6 man
20 ppt vao cac d0 man khac ma khong qua
thudn do man. Ty 18 copepoda céi c6 trimg nd
ra naupli dat cao nhét & 46 man 20, 25, 30 ppt
v6i 95 — 97%, sai khac khong co ¥ nghia thong
ké gitta 3 nghiém thirc d0 man nay (P>0,05),
nhung lai sai khac c6 y nghia thong ké voi cac
nghiém thirc d6 man con lai (P<0,05). Ty 1€ no
br:ing 0% ¢ d6 man 0 va 40 ppt. P man 10 va
15 ppt co ty 1€ nd thanh cong 75 — 78%. Do
man 5 va 35 ppt ¢ ty 18 nd trung binh thip hon
dat 1an luot 1a 42 va 28%, sai khac c6 y nghia
théng ké v&i nhau va véi cac nghiém thirc do
min khac (P<0,05). S naupli né ra/copepoda
cai ciing bi anh hudng bai séc d6 man (Hinh
6). Do man 20 va 25 ppt co trung binh sd
naupli no ra cao nhit dat 15 — 16 naupli/céi,
sai khic khong co ¥ nghia thong ké véi nhau
(P>0,05), nhung lai sai khac c6 y nghia thong
ké v6i cac do man con lai (P<0,05). O d6 min
10, 15 va 30 ppt, s6 naupli dugc sinh ra thip
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hon, chi dat trung binh tir 10 — 11 naupli/ca thé
cai. S6 naupli dugc sinh ra thép nhat & d6 man
35 ppt, trung binh dat 2 naupli/ca thé cai, sai
khac khong co ¥ nghia thong ké v6i d6 man 5
ppt (4 naupli/cai) (P>0,05), nhung lai sai khac
¢6 y nghia théng ké véi cac d6 mian con lai
(P<0,05). Toan bd trung khong né & @6 man 0
va 40 ppt.

Két qua cho thay ¢ d6 man tir 10 dén 30 ppt
¢6 ty 1& no thanh cong va s6 naupli no ra/cai
cao. Do copepoda céi c6 kha nang nang chiu
dung va diéu tiét ap suat tham thau tot & khoang
d6 man nay, véi ty 18 sdng cao 100% & két qua
soc 46 man (Hinh 4). C6 thé copepoda cai diéu
tiét duoc ap suat tham thau cia moi trudng dich
trong boc trimg twong dong véi moi truong
nudc ngoai. Pong thoi, phoi trong trimg nim
trong boc trimg ciing c6 co ché nao d6 diéu
chinh phu hgp v6i mdi truong dich bén ngoai
gitip giam sy anh huong hon dén qua trinh no
ctia trimg. Ty 1é nd thanh coéng va sd naupli no
ra nhiéu khi dua copepoda cai mang boc trimg
vao d6 man 25 va 30 ppt. Piéu nay cho thiy
viéc st dung loai P. annandalei lam thuc an
cho wong nudi au tring ca bién 1a phu hop.
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Hinh 6. Anh hwéng ciia sbc dd méin 1én s6 naupli né ra/cai.

2. Anh huwéng ciia dd0 min va nhiét do dén
kich thuéc copepoda truwéng thanh, sirc sinh
san, ty 1¢ né, s6 naupli/cai va tong s6 naupli
sinh ra trong 10 ngay ciia méi P annandalei
cai

Két qua trinh bay & bang 2 cho thiy do
min va nhiét d6 anh hudng dén loai copepoda
P annandalei.

Kich thudc trung binh ctia copepoda cai
truong thanh (823 — 871 um) va duc trudng
thanh (725 — 772 pm) ¢ 30°C 16n hon so voi

copepoda cai truong thanh (769 — 807 um) va
duc truong thanh (670 — 720 um) ¢ 34°C cung
do man. Copepoda céi va duc truong thanh co
kich thudc trung binh nhé nhat tai d6 man 35
ppt & ca 2 didu kién nhiét d6. Copepoda duc
trudng thanh ¢ d man 10 — 25 ppt c6 kich thudc
trung binh 16m hon so véi kich thuéc duc ¢ cac
dd man con lai. Copepoda cai truong thanh co
kich thudc trung binh 16n nhat tai d6 man 15
ppt (Bang 3). Surc sinh san trung binh & nhiét do
30°C (13 — 17 trlrng/céai) cao hon so vdi stic sinh
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san cua copepoda cai ¢ 34°C (12 — 13 trirng/cai)
cung do man. O 30°C, stc sinh san cao nhat tai
15 ppt va sai khac c6 y nghia théng ké véi cac
dd man con lai (P<0,05). O 34°C, sirc sinh san
trung binh & cac do man 15, 20, 25 ppt cao hon
so v6i cac d0 man con lai, nhung chi cé khac
biét c6 y nghia thong ké giita d6 man 20 ppt va
35 ppt (P<0,05) (Bang 3). Nhlet d6, do man va
su twong tac cta hai yéu t6 nay anh huong dén
kich thudc copepoda duc, cai trudng thanh
va suc sinh san cua copepoda P. annandalei
(Bang 2).

Ty 1é nd thanh cong trung binh & diéu kién
nhiét d 30°C (78 — 97%) Iudn cao hon so voi
ty l& no 6 34°C (68 — 89% ) cung d6 man (Bang
3). Ty 1€ n¢ trung binh cao hon & d man 15,
20, 25 ppt tai nhié¢t d¢ 30°C, va cao hon & do
man 15, 20 ppt tai nhiét d§ 34°C so voi cac
dd méan con lai. Ty I¢ no trung binh & d6 man
35 ppt la thdp nhét. S naupli/cai trung binh &
nhiét do6 ¢ 30°C (5,3 — 10,7 naupli/cai) nhiéu
hon so v6i sb naupli/cai & 34°C (4 — 8 naupli/
c4i) cing d6 min (Bang 3). O nhiét d6 30°C,
s6 naupli né ra trung binh/céi cao tai cac do
man 10, 15, 20 ppt, khac biét c6 ¥ nghia thong
ké véi cac dd man con lai (P<0,05). Trong
khi & nhiét do 34°C, sd naupli trung binh/cai
cao ¢ hai d6 man 15, 20 ppt va khac biét co y
nghia thong ké voi cac d6 man 5, 10, 30, 35 ppt
(P<0,05). Sé naupli trung binh/cai thip nhét &
dd man 35 ppt ¢ ca hai nhiét 6. Nhiét do va
do min anh huong dén ty 18 nd thanh cong va
sO naupli/cai copepoda P annandalei nhung sy
tuong tac cua hai yéu t6 nhiét do va do man lai
khong anh hudng dén hai chi tiéu nay (Bang 2).

Tong s6 naupli sinh ra boi mdi copepoda
cai trung binh trong 10 ngay ¢ nhiét 36 ¢ 30°C
(92 — 157 naupli/cai) nhiéu hon so v&i naupli
sinh ra bdi mdi copepoda cai & 34°C (40 —
87 naupli/cai ) trong cung diéu kién d6 man.
Hai d6 man 10 va 15 ppt ¢ s6 naupli sinh ra
nhidu nhit va khac biét c6 y nghia théng véi
cac d6 man con lai ¢ cd hai diéu kién nhiét do
(P<0,05). S6 naupli thip nhit & d6 man 35 ppt
0 ca hai nhiét d6 (Bang 3). Nhiét 46, do man va
sy twong tac ciia hai yéu té nay anh huong dén
kha nang sinh san ctua copepoda P. annandalei
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(Bang 2).

Mic du, nghién ctru nay cho thiy loai
copepoda P annandalei co thé sdng va sinh
san dugc ¢ diéu kién d6 man tir 5 dén 35 ppt tai
nhiét d6 30 va 34°C nhung nhiing két qua vé
kich thudc truong thanh, ty 1¢ no thanh cong,
s6 naupli/cai va tong sd naupli sinh ra trong 10
ngay boi mdi P annandalei & nhiét do 30°C lai
cao hon so véi cac chi tiéu cua copepoda nudi
& nhiét do 34°C & tat ca cac 4o man tir 5 dén 35
ppt. Cling trong cac nghién ctru cia Poan Xuan
Nam va ctv (2019) trén cung loai copepoda tai
d6 man 20 ppt déu cho két qua vé cac chi tiéu
trén cao hon ¢ nhiét do 30°C so voi ¢ nhiét do
34°C (Poan Xuan Nam va ctv, 2019, Doan va
ctv, 2019). Trong nghién ctru cua Chen va ctv
(2006) véi diéu kién nhiét do thi nghiém 25 —
28°C, ciing cho thiy d6 man thich hop nhit cho
sinh san va phat trién cta loai P annandalei 1a
15 ppt va kém nhét 1a do man 35 ppt. Nghién
clru nay ciing thé hién két qua cao nhét & do
man 15 ppt va thip nhat & 35 ppt trong ca hai
diéu kién nhiét d6 30 va 34°C. C6 thé mirc do
man 35 ppt 1a gan voi muc chiu dung trén cia
loai nén cho céac két qua déu thap nhat. Nghién
ctru ctia Truong Si Hai Trinh ¢ diéu kién nhiét
d6 30°C ciing chi ra ty 1¢ séng Au tring cao nhat
0 do méan 15 ppt (Truong ST Hai Trinh, 2016).
Strc sinh san, ty 1€ nd va kha nang sinh san ctia
P annandalei cting cao hon & dd man 15 ppt
so v&i ¢ hai do man 5 ppt va 25 ppt trong cac
diéu kién nhiét do thi nghiém 20, 25 va 30°C
(Beyrend-Dur va ctv, 2011). Nghién ctru cua
chung t6i va cia Beyrend-Dur va ctv (2011),
déu cho réng su két hop cua d§ man va nhiét d6
anh huong dén stre sinh san va kha niang sinh
san cuia loai copepoda P. annandalei. Yéu tb do
min & ca hai thi nghiém nay déu anh huong téi
suc sinh san va kha nang sinh san. Trong khi
0 nghién ctru cua Beyrend-Dur va ctv (2011),
ho cho rang nhiét do riéng 1¢ khong anh hudng
dén suc sinh san, khac véi quan sat ctia chiing
toi trong nghién ctu nay va nghién ctru nam
2019 1a nhiét do riéng 1¢ van anh huong dén
stre sinh san cua loai (Poan Xuan Nam va ctv,
2019). Sy khac nhau nay c6 thé do khac nhau
vé cac muc nhiét d6 nghién ctru.
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Bang 2. Phan tich Three way ANOVA vé danh huéng ciia dd méin va nhiét d¢ 1én kich thwéc copepoda
duc va cai truwéng thanh, ty 1& né thanh cong, s6 naupli né ra/copepoda cai va tong s naupli sinh ra
béi mbi copepoda cai trong 10 ngay.

Kich thudr, ty 1é né, s6 naupli/ci, naupli sinh ra 10 ngay  df F P
Kich thude duc 1 427,428 <0,001
Nhiét do Kich thudc cai 1 179,347 <0,001
Stre sinh san 1 325,507 <0,001
Ty 1€ n¢ thanh cong 1 13,567 <0,05
Sb naupli né ra/copepoda cai 1 40,111 <0,001
S6 naupli sinh ra 10 ngay/cai 1 1489,649 <0,001
Kich thudce duc 6 22,960 <0,001
P6 man Kich thudc cai 6 6,115 <0,001
Strc sinh san 6 13,049 <0,001
Ty 1€ nd thanh cong 6 5,493 <0,001
S6 naupli né ra/copepoda cai 6 20,898 <0,001
S6 naupli sinh ra 10 ngay/cai 6 82,031 <0,001
Kich thudce duc 6 4,393 <0,001
Nhiét do * D¢ man Kich thudc cai 6 3,410 <0,05
Strc sinh san 6 10,822 <0,001
Ty 1€ no thanh céng 6 0,378 >0,05
S6 naupli né ra/copepoda cai 6 2,843 >0,05
S6 naupli sinh ra 10 ngay/cai 6 3,218 <0,01

Béng 3. Phan tich One-wa}y ANOVA vé anh hl’r("mg cua do man lén kich thuéc copepodz} duc va cai
trwéng thanh, ty 1€ né va so naupli né ra/cai, so naupli sinh ra trong 10 ngay/cai 6 hai dieu ki¢n nhiét
d0 nudi 30°C va 34°C
D6 man 5 ppt 10 ppt 15 ppt 20 ppt 25 ppt 30 ppt 35 ppt
DPuc 30°C  738+3,1*  747+4,3> 752441  754+53%  772+52°¢  738+7,5% 7254592
Puc 34°C  693+2,4>  720+3,6°  71244,3%  699+2,7°  707+4,0¢¢  678+4,3*  670+3,3°
Cai 30°C  842+7,1* 832+6,5*  871+8,8° 832+5,6° 860+8,8™  847+8,1* 823+7,3¢
Cai 34°C  801+6,3¢  79043,8>  802+3,1°  799+6,1°  7754+7,0  807+9,1° 769+10,1°
F 30°C 14+0,2° 16+0,3¢ 17+0,44 15+0,3° 15+0,3% 15+0,3° 13+0,3?
F 34°C 12+0,2%  1240,2% 13+0,2® 13+0,2° 13+0,2® 12+0,28® 12+0,2?
HS 30°C  83+0,0®  83+4,9® 97+2,7¢ 894+5,7 92+4,9¢¢ 83+4,9®  78+2,7°
HS 34°C  78+£2,7®  78+2,7® 86+3,0° 89+3,0° 80+2,7% 80+2,7®  69+5,7°
N30°C 6,3+0.33®® 10+1,00° 10,7+0,33° 10+0,58° 8+0,58>  6,3+0,67®* 5,3+0,33°
N 34°C 540,00  6+0,58" 8+0,58¢  7,7+0,67¢ 7,340,334 6+0,58*  4+0,00°
N10-30°C  125+2,4°  152+1,4°"  1574£3,00  146+1,9¢  138+£3,8¢  110+2,7°  92+3,6*
N10-34°C  60+3,2° 87+5,9° 85+1,8¢ 68+4,8° 70+2,0° 48+2,6° 40+2,22

Ky hiéu chit cdi khéc nhau trén ciing mét hang thé hién sai khdc cé ¥ nghia thong ké (P<0,05). Soliéu biéu dién dwdi dang Trung binh £ Sai 56 chudn.
Ky hiéu F la stk sinh san; HS la ty I¢ no thanh cong; N la s6 naupli né ra/cdi, N10 la tong s6 naupli sinh ra trong 10 ngay ciia moi copepoda cdi.
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IV. KET LUAN VA KIEN NGHI

Su thay d6i d6 min dot ngdt gay chét &
copepoda P. annandalei, dac biét giai doan 4u
trung va con non. Con trudng thanh chiu dugc
s6c @6 man tt hon so véi giai doan nhod hon.

Trimg cta loai P annandalei khong thé no
khi sbc tir 6 min 20 ppt vao cac do mian 0 ppt
va 40 ppt.

Nhiét d6 va d6 min riéng 1¢ déu anh hudng
tGi tat cac chi tiéu nghién ciru trén. Tuy nhién sy
két hop ciia @6 man va nhiét 6 chi anh huong

kha nang sinh san cia copepoda P. annandalei.

Theo két qua nghién ctru, copepoda
P. annandalei séng va sinh san duoc ¢ do
mian tir 5 — 35 ppt két hop véi nhiét do 30 —
34°C, nhung su két hop cta d6 man 15 ppt va
nhiét d6 30°C 1a thich hop nhét dé nudi va sinh
san loai P. annandalei.

Can nghién ctru thém vé kha ning song va
phat trién cua naupli dén giai doan truong thanh
sau khi duoc sinh ra tir sdc d0 man copepoda
cai trudng thanh mang boc tring.

toi kich thudc truong thanh, stic sinh san va
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