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TOM TAT

Muc tiéu ciia nghién civu nay nham danh gia danh hieong cia nhiét dg va dong dén sinh truéng, bdt moi va
hé hdp ciia du tring cd chém mom nhon Psammoperca waigiensis. Au tring cd chém mém nhon (khoi heong:
0,16 = 0,01 g; chiéu dai: 2,53 + 0,11 cm) dwoc phoi nhiém mét trong s6 cdc nong dg Cu: 0, 50, 100, 150, 200,
250, 300, ug/L 6 nhiét dé la 28 °C hodc 32 °C trong 72 gic. Mdt dg cd bdt dau thi nghiém la 10 du tring/L. Ca
dwoc nudi trong cdc lo thuy tinh co thé tich 1L. Méi nghiém thirc dwoc lap lai 3 lan. Ty l¢ séng, bat méi, hé
hdp va téc do sinh truong dwoe xdc dinh & cdc mike 24, 48 hodc 72h sau khi két hop dnh hieong ciia nhiét o
va dong. Sau giai doan phoi nhiém, du trimg diroc nuéi phuc hoi ¢ nuée sach (khéng c¢6 Cu) va nhiét dg 28 °C
trong 10 ngay. Két qua cho thdy nhiét dé cao va dong lam giam ty 1é song, toc do bat moi, tang triedng va hé
hdp cia du trimg cd chém mém nhon. Quan trong hon, dnh huéng cia dong lén cdc thong sé sinh trdng va
sinh 1y ciia du tring cd tang manh & nhiét @ cao (32°C), cho thdy suw twong téc cong hwong ciia hai yéu té nay.
Anh hwong ciia dong va nhiét dé cao con kéo dai it nhat 10 ngay sau giai doan phoi nhiém, lam giam dding ké
1y 1é song, bdt moi, tang trieong va hé hdp cia du tring cd chém mém nhon.

Tir khéa: Ca chém mém nhon, Psammoperca waigiensis, nhiét @, dong, tang truéng, hé hap
ABSTRACT

The objective of the present study was to evaluate the effects of temperature and copper on growth,
feeding rate and respiration in the larvae of Waigieu seaperch Psammoperca waigiensis. Fish larvae were
exposed to one of copper concentrations of 0, 50, 100, 150, 200, 250, 300 ug/L either at 28°C or 32°C for 72h.
Subsequently, larvae were tested for the ability to recover from stressful conditions by rearing in the control
temperature (28°C) without copper treatment for 10 days. The larvae of Waigieu seaperch (BW: 0.16+0.01 g;
TL: 2.53+0.11 cm) were used for all treatments. The glass bottles with volume 1L were used and the density of
fish was 10 larvae/L. Each treatment had three replicates. Survival, feeding rate, respiration and growth rate
were determined at 24, 48 or 72h during the exposure period and after 10 days during the recovery period. The
results showed that both high temperature and copper were significantly reduced survival, feeding rate, growth
and respiration of larvae of Waigieu seaperch. There were significantly interactive effects of temperature and
copper on all measured response variables, namely the effects of coppers were more pronounced at higher
temperature. Delayed effects of copper and temperature were also significantly decreased survival, feeding
rate, growth and respiration of larvae of Waigieu seaperch. These results shed lights on how two global
stressors that are extreme temperature and a common metal may interact to affect larvae production of Waigieu
seaperch.

Keywords: Waigieu seaperch, Psammoperca waigiensis, temperature, copper, growth, respiration
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I. PAT VAN DE

Hién nay, van dé bién d6i khi hau dic biét
1a nhiét d6 tang 1én da anh hudng dén cac hoat
dong sinh ly co ban cuia dong vat thiy san nhu
ho hap, tiéu hoa, sinh truong va sinh san (Bowen
et al. 2006, Heugens et al. 2001, IPCC 2013).
Bén canh d6 viée sir dung cac hop chat co chira
ddng (Cu) lam chét diét nAm, chdng sinh vat
bam trong nganh nong nghiép ciing nhu kiém
soat tdo va tac nhan gay bénh trong hoat dong
nudi trong thily san di lam ting nong do dong
trong thuy vuc (Marcussen et al. 2014, Nguyen
et al., 2017). Cu & ndng d6 cao c6 thé doc hai
dbi voi sinh vat nhu lam thay doi chic ning
cua mang va gan (Dautremepuits et al. 2004,
Grosell et al. 2002, Karan et al. 1998), gay ra
nhitng thay dbi t6 chirc hoc nghiém trong trong
cac co quan (Arellano et al. 1999, Fernandes
and Mazon 2003, Mazon ef al. 2002, Mazon et
al. 2002, Sola et al. 1995, Van Heerden et al.
2004). Trong khi d6, nhiét do cao co thé ting
ddc tinh cta Cu lén chuc nang sinh ly cua ca
Prochilodus scrofa (Carvalho and Fernandes
2006), ca trap dau vang Sparus aurata (Guinot
et al. 2012) va ca d6i muc (Elnaz ef al. 2018).

Ca chém mom nhon Psammoperca waigiensis
(Cuvier va Valenciennes, 1828) 14 loai ca bién nhiét
doi duoc quan tdm va nghién ctu trong thoi gian
gan day (Le and Brown 2016, Le et al. 2014, Le et
al. 2014, Le and Pham 2016, Le and Pham 2017,
Le and Pham 2018). Tuy nhién, chua c6 cong
trinh nao nghién clru twong tac cia nhiét do va
kim loai dong 1én giai doan phét trién sém va
cac hoat dong sinh 1y cta ca chém mom nhon.
Muc tiéu ctia nghién ctru nay nham danh gia anh
hudng ctia nhiét do va dong dén sinh truong, bat
mdi va ho hap cia au tring c4 chém mdm nhon
Psammoperca waigiensis.

II. POI TUQNG VA PHUONG PHAP
NGHIEN CUU
1. Poi twong, thoi gian va dia diém nghién
ctiru

Dbi tugng nghién ciru 1a Au tring ca chém
mom nhon Psammoperca waigiensis (Cuvier
va Valenciennes, 1828). Thoi gian nghién ctru
dugc thyc hién tor thang 4 dén thang 6 nam
2019 tai Trai thyc nghi€ém nghién ctru hai san

Cam Ranh thudc Vién Nudi trong thiy san cia
Truong Pai hoc Nha Trang. Nghién ciru nay
duogc tai tro bdi Quy Phat trién khoa hoc va
cong nghé Qudc gia (NAFOSTED) trong dé tai
ma s6 106.05-2017.343.
2. Phuwong phap thiét ké thi nghiém nghién
cuiru

Au tring cia c4 chdm mdm nhon (khdi
luong: 0,16 = 0,01 g; chiéu dai: 2,53 + 0,11
cm) duoc bd tri & 02 thang nhiét do 1a 28 va

32°C thong qua cac nong d¢ dong (0, 50, 100,

150, 200, 250, 300 pg/L) trong 72 glo Nudc
nguon sir dung trong nghién ctru c6 nong do
Cu nam dudi nguong phat hién ctia may do (6
ng/L). Ca duoc nudi trong lo thiy tinh c6 thé
tich 1L voi mat do 10 au trung/L, suc khi lién
tuc, thay nudc 1 ngay/lan. Au tring ca duoc
cho an Artermia trong qué trinh thi nghiém.
M&i nghiém thitc duge lip lai 3 lan. Ty 18
song, sinh truong, toc do bat mdi va ho hip cua
Au trung duoc xac dinh va danh gia sau 24h,
48h, 72h phoi nhiém. Sau thoi gian phoi nhiém
v6i dong, du trung dugc chuyén sang lo méi
va nudi trong moi truong (khong co bd sung
ddng) voi didu kién nhiét d6 28°C. Cac thong
s6 trén ciing duoc kiém tra sau 10 ngay nudi
phuc hdi & diéu kién nhiét d6 28°C khong c6
bd sung dong.
3. Phuong phap xac dinh cac thong s6

Ty 18 séng (%) dugc xac dinh bang s ¢4 tai
thoi diém xac dinh trén tong sb ca bat dau thi
nghiém. Sinh truéng vé chiéu dai (cm) va khdi
luong (g) dugc xac dinh bang kich thudc tai
thoi diém xac dinh trir di kich thudc ban dau
bang thudc ké 6 li o chinh xac 12 0,1 cm va
bang can dién tir voi d chinh xac 0,0001g. Toc
dd bt mdi cua ca duoce thuc hién sau khi cho
10 cé thé ca tir mdi nghiém thirc nhin déi 12h.
Sau d6, cho 01 4u trung ca ca vao 01 lo, mdi lo
cho vao 20 ca thé Artermia truong thanh, sau 5
phut bét ca ra va dém sé lugng Artermia con lai
trong lg. Sau thi nghiém vé toc do dinh dudng,
ca dugc dua tro lai lo thi nghiém va nuoi 48h
dé hoi phuc trude khi duoc sir dung dé do ho
hap (Optical Oxygen Meter-FireStingO,, Dtc).
Tbc do ho hip cua 4u tring ca dugce do thong
qua do tiéu thu oxy hoa tan bang luong oxy hoa
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tan ban dau trir di lugng oxy sau mot thoi gian
va trir di luong oxy & thay déi & lo khong c6 ca.
4. Phwong phap xir Iy s6 liéu thong ké

Céc s liéu thu thap duoc xir 1y trén pham
mém SPSS 16 va Excel 2013. Ty 1¢ séng, kha
nang ho héap, bat moi cta ca chém mdm nhon
& hai thang nhiét d6 va ndng d6 doc dong khac
nhau duoc so sanh theo phuong phap phan tich
phuong sai hai yéu t§ (two-way ANOVAs). Su
sai khac gifta cac nghiém thirc dugc so sanh
theo phuong phép kiém dinh Duncan, sai khac
c6 y nghia dugc xem xét khi (P < 0,05). Cac
gia tri dugc trinh bay dudi dang gia tri trung
binh + d¢ léch chuan (Mean +SD) hodc gia tri
trung binh + sai s6 chuan (Mean = SE).

III. KET QUA NGHIEN CUU VA THAO
LUAN
1. Anh hwéng trye tiép ctia nhiét d9 va dong
1én 4u tring ca chém mém nhon

Két qua ty 1 song cho thay & nhiét d6 28°C,
sau 24h phoi nhiém ¢ cac nong d6 dong khac
nhau (0, 50, 100, 150, 200, 250, 300 pg/L) la

100% (Bang 1). Sau 48h va 72h, ty 1¢ song ciia
ca ¢ cac nong do 200, 250 va 300 pg/L giam
3 —7%. Anh huong ctia Cu 1én ti 1¢ sdng ciia du
trung cd chém modém nhon rd nét hon khi phoi
nhidm ¢ 32°C. Cy thé 13 sau 2h ¢ ndng d6 300
ng/L va sau 6h & nong do 250 pg/L thi ty 18
song cua ca 1a 0%. Sau 24h phoi nhidm, ty 18
song cuia ca o ndng do 0, 50, 100 pg/L 1a 100%,
va giam nhung khong dang ké ¢ nong do 150
va 200 pg/L. Két qua thu dugc sau 48h khong
¢6 gi thay doi. Tuy nhién, sau 72h, ty 1¢ song
clia c¢a & cac nong do 0, 50, 100 pg/L co su
giam nhe Két qua nghién ctru nay phu hop véi
nhirng nghién ctru trude day vé tuong tac cia
nhiét do va kim loai ndng 1én céc loai thuy sinh
vat (Sokolova and Lannig 2008), va giap xac
chan cheo (Dinh et al. (Dinh 2019), revision).
Hién tugng doc tinh ctia Cu tang 1én ¢ nhiét do
cao c6 thé duoc giai thich do sy ting cudng trao
d6i chat da dan dén tang cuong tich tu Cu trong
mang va gan, su gia tang oxy hoa xdy ra trong
té bao (Dornelles Zebral et al. 2019, Guinot,
Urenia 2012, Sokolova and Lannig 2008).

Bang 1. Ty 1¢ séng ciia ¢4 chém mdm nhon sau 72h véi nhiét do va nong dé dong khac nhau

Nong dé Cu (ng/L)

Ty 1§ Nhiét
song (%) 0 50 100 150 200 250 300 a9 (°C)
100 100 100 100 100 100 100 28
24h
100 100 100 96,67+5,77 83,33+5,77  0(6h) 0(2h) 32
100 100 100 100 96,6745,77 96,67+5,77 9333577 28
o 100 100 100 96,67+5,77 83,33+5,77 ; - 32
100 100 100 100 93,33+5,77 90,00£10,00 86,67+11,55 28
7 96,67+5,77 96,67+5,77 96,67+5,77 96,67+5,77 83,33%5,77 ; - 32

Két qua sinh truong (Bang 2) sau 72h cho
thy, nhiét do va dong anh huong doc lap voi
nhau 1én chiéu dai va khéi luong cua au trung
ca chém mom nhon. Khi nhiét d6 va nong do
ddng ting cao thi cac thong s ting trudng
¢6 xu hudng giam dan. Két qua nay phu hop
v6i nhitng quan sat truée day cho thdy phoi
nhiém véi dong 1am giam tdc d sinh truong ca
Rutilus frisii kutum (Gharedaashi et al. 2013).
Céc nghién ctru trude ddy da chi ra rang, khi
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phoi nhiém véi kim loai ning, co thé sinh
vét phan ng lai bang cach ting cuong tong
hop protein c6 tén la metallothioneins (MTs)
dé trung hoa doc t6 cua kim loai (Amiard et
al. 2006, Dinh Van et al. 2013). Tuong tu,
khi phoi nhiém v&i nhiét do cao, cac sinh vat
thuong tong hop protein soc nhiét (heat shock
proteins — Hsp, (Serensen et al. 2003)). Cac co
ché sinh tong hop proteins dugc ting cuong
trong diéu kién phoi nhim di lam tang chi phi
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Bang 2. Anh hwéng ciia nhiét d va ndong do dong dén sinh trudéng ca chém mom nhon sau 72h

Thong sé Nong d Cu (ug/L) N(l;;ét
danh gia 0 50 100 150 200 250 300 (oé)
CDBD 28
(em) 2,53+0,11 2,53+0,11  2,53+0,11  2,53+0,11 2,53+0,11 2,53+0,11 2,53+0,11 ”
KLBD 28
© 0,16£0,01 0,16+0,01  0,16£0,01  0,16+0,01 0,16£0,01 0,16£0,01 0,16+0,01 ”
cp72 3142039 2,89+0,19 2,89+023  2,88+£0,39 2,84+0,20 2,85+0,17 2,83+£0,14 28
(cm) 2,93£0,25 2,90+0,35 2,84+0,19  2,86+0,25 2,84+024 - - 32
0,29£0,05 0,24+0,05 0,22+0,06  0,23£0,05 0,23£0,05 0,23£0,04 0,24+0,05 28
KL72 @) 0,24+0,06 0,22+0,05 0,23+0,03  0,2240,04 0,22+0,04 - - 32
cpTL72 0.61£0,39 036+0,19 036+0,23  0,35+0,39 0,31+0,20 0,32+0,17 0,30+0,14 28
(cm) 0,40+0,25 0,37+0,35 031£0,19  0,33+0,25 0,31+0,24 - - 32
KLTL72 0,13+0,05 0,08£0,05 0,0640,06  0,06£0,05 0,06+0,05 0,07+0,04 0,07+0,05 28
(® 0,070,06 0,05+0,05 0,06£0,03  0,06+0,04 0,05+0,04 - - 32

Trung binh chiéu dai ting 1én: Pong (ug/L) Nhiét @ (°C)

0 50 100 150 200 250 300 28 32

0,501 0,364 0,339 0,336 0311 0,160 0,148 0,372 0,245

Phuong sai hai yéu t6 Nhiét d§ (°C) Pong (ng/L) Nhiét d9 (°C)x Pong (ng/L)

Gia tri ctia P 0,007 0,001 0,219

Trung binh khdi lwgng ting 1én: Pong (ng/L)

Nhiét 36 (°C)

0 50 100 150 200 250 300 28 32
0,098 0,230 0,060 0,060 0,058 0,034 0,038 0,123 0,042
Phuong sai hai yéu t6 Nhiét do (°C) Pong (ng/L) Nhiét d§ (°C)x Pong (ng/L)
Gia tri ctia P <0,0001 <0,0001 <0,0001

Chii thich: CDBP: chiéu ddi ban dau; KLBP: khoi heong ban dau; CD72: Chiéu dai sau 72h; KL72: khéi lwgng sau 72h; CDTL72: chiéu dai tang lén sau

72h; KLTL72: Khoi heong tang lén sau 72h

ning luong ciia co thé sinh vét cho cac hoat
dong nay. Thém vao d6, téc do dinh dudng
clia 4u tring (ngudn ning luong dau vao) ca
giam manh khi phoi nhiém véi Cu va nhiét do
cao (xem phan duéi). Cudi ciing, Moosavi va
Shamushaki (2015), cho théy, ty 1 chuyén dbi
thirc an & ca giam khi phoi nhiém véi dong.
T4 hop lai, khi phoi nhiém v6i Cu va nhiét do

cao, chi phi nang lugng cua ca ting cao trong
khi nang lugng thu dugc tur thirc an giam di la
nhitng yéu t6 quan trong lam giam sinh trudng
va phét trién ¢ au trung ca. Anh huong cua hai
yéu t6 nay 1én sinh truong va phat trién chi gy
anh huong cong gdp chir khong cé anh hudng
cong huong dén khoi luong, diéu nay thé hién
& két qua théng ké vé twong tac giita hai yéu t6
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Bang 3. Anh hwéng ciia nhiét d va ndng dé dong 1én kha niing bit moi
trong tirng thoi gian 24h, 48h va 72h
" Nong 48 Cu (t)
c/5p) 0 50 100 150 200 250 300 40C0)
3,7041,16 3,10+1,73 2,60+227 2,50+2,01 1,80+1,23 1,50+0,71 1,20+0,42 28
2 1,80+0,79 1,40+0,52 1,17+0,41 1,10+0,32 1,00+0,76 - - 32
7,40£1,78 6,30£2,98 6,20+£1,81 6,10+3,70 4,10£2,33 3,60+1,51 1,00£0,00 28
8 3,60+£1,78 2,40+1,96 2,17+0,75 1,60+0,70 0,80+0,42 - - 32
7,90£2,18 6,10£1,85 5,80+0,63 5,60+2,01 3,70+2,36 1,90+£0,99 0,89+0,78 28
7 3,2042,15 2,2040,92 2,00+0,63 1,40+0,70 0,60+0,70 - - 32
Trung binh bit moi & 24h: Pong (ug/L) Nhiét d§ (°C)
0 50 100 150 200 250 300 28 32
2,750 2,250 1,883 1,800 1,400 1,500 1,200 2,343 1,293
Phuong sai hai yéu té Nhiét d§ (°C) Pong (ug/L) Nhiét d9 (°C)x Pong (ng/L)
Gia tri cia P <0,0001 <0,0001 0,716
Trung binh bit mdi & 48h: Pong (ng/L) Nhiét d§ (°C)
0 50 100 150 200 250 300 28 32
5,500 4350 4,183 3,850 2,450 3,600 1,000 4,957 2,113
Phuong sai hai yéu t6 Nhiét do (°C) Pong (ng/L) Nhiét dp (°C)x Pong (ng/L)
Gia trj ctia P <0,0001 <0,0001 0,915
Trung binh bit mdi ¢ 72h: Pong (ug/L) Nhiét d (°C)
0 50 100 150 200 250 300 28 32
5,550 4,150 3,900 3,500 2,150 1,900 0,889 4,220 1,550
Phuwong sai hai yéu t6 Nhiét d (°C) Pong (ng/L) Nhiét dd (°C)x Pong (ng/L)
Gia tri ctia P <0,0001 <0,0001 0,809

nay lén chiéu dai cia ca khong ¢ y nghia vé
mat théng ké (P > 0,05).

Anh huéng ciia dong va nhiét o (Bang 3)
c6 tac dong dén kha ning bit moi cua ca & cac
thoi diém sau 24h, 48h, 72h phoi nhiém. Khi
khong bd sung dong, gia tri tiéu thy thic an ¢
nhiét 6 28°C 1a khoang 8 Artemia/cé thé/5p va
§32°C 1a 3 Artemia/cé thé/Sp, didu d6 cho thy
khi nhiét d6 tang cao s€ lam suy giam khé nang
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bat mdi cia ca. Bén canh do, khi bd sung déng,
v6i ndng d6 cang cao thi kha ning bat mdi o
xu huong giam dan & mdi khung nhiét do. Két
qua nay phu hop voi cac nghién curu trudc day
cho thdy, khi phoi nhiém véi kim loai ning
tdc 6 dinh dudng ctia nhiéu loai thily sinh vt
nhu ¢ (Brix ef al, 2012), giap xac (Felten et
al, 2008) giam manh do doc té cua kim loai
ning gy anh huéng t6i co va hé than kinh.
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Bang 4. Anh huéng ciia nhiét d9 va ndng do dong I1én hd hép ciia ca chém qua trinh cim nhiém

ph) 50 100 150 200 250 300 400
1,16£0,53 0,88+0,67 1,27+0,43 1,00£0,33 1,40+0,46 1,43+0,31 1,22+0,28 28
b 0,90+£0,17 0,76+0,32 1,09+0,21 1,45+0,56 1,07+0,28 - - 32
0,71£0,29 0,34+0,27 0,37+0,29 0,39£0,19 0,43£0,26 0,34+0,15 0,46+0,10 28
“oh 1,0740,57 0,94+0,18 0,83+0,53 0,83+0,50 0,74+0,12 - - 32
0,57+0,52 0,46+0,41 0,40+0,23 0,35+0,33 0,41+0,16 0,33£0,44 0,41+0,52 28
72h 0,88+0,28 0,51+£0,30 0,43+0,26 0,56£0,42 0,430,12 - - 32
Trung binh tiéu hao oxy & 24h: Png (ng/L) Nhiét do (°C)

0 50 100 150 200 250 300 28 32
2,231 1,819 2,182 2,223 2235 1,000 1,000 2,143 1,809
Phuong sai hai yéu t6 Nhiét d§ (°C) Pong (ug/L)  Nhiét d9 (°C)x Pong (ng/L)

Gia tri ciia P 0,910 <0,0001 0,052
Trung binh tiéu hao oxy & 48h: Pong (ng/L) Nhiét do (°C)

0 50 100 150 200 250 300 28 32
1,893 1,640 1,601 1,608 1,584 1,171 1229 1435 1,630
Phuong sai hai yéu to Nhiét d§ (°C) Pong (ug/L)  Nhiét d9 (°C)x Pong (ng/L)

Gia tri ciia P 0,001 <0,0001 <0,0001
Trung binh tiéu hao oxy & 72h: Pong (ng/L) Nhiét do (°C)

0 50 100 150 200 250 300 28 32
1,725 1,484 1,416 1,453 1,420 1,167 1204 1,417 1,402
Phuong sai hai yéu t6 Nhiét dd (°C) Pong (ng/L)  Nhiét d9 (°C)x Pdng (ng/L)

Gia tri ciia P 0,812 <0,0001 0,023

Tuy nhién tac dong cong gop cua hai yéu t nay
1én kha ning bat moi ciia ca khong c6 ¥ nghia
thdng ké (P> 0,05).

Két qua ho hap (Bang 4) cho thiy nhiét do
tang thi mirc d¢ tiéu thu oxy hoa tan cang tang,
nhiét 6 anh huong manh dén tan sé ho hap cua
c4 sau 48h, cu thé 1a v6i voi ndng d6 0 pg/L thi
luong tiéu hao oxy ¢ 28°C (0,71 + 0,29 ppm/g/
phuat) va ¢ 32°C (1,07 + 0,57 ppm/g/pht). Didu
nay phan anh qua trinh trao d6i chat ting 1én &
nhiét d6 cao (Angilletta 2009). Ngoai ra, dong
cling 1am can trd dén ho hap nén muc do tiéu

hao OXy co Xu huéng giam dan khi ting ndng
do dong & moi thang nhiét d9. Bén canh dé, hai
yéu té nay di gdy anh huong ket hop 1én kha
nang ti€u thu oxy hoa tan cua au trung ca sau
48h cam nhiém.
2. Anh hwéng ciia nhiét d va dong 1én du
trung ca chém moém nhon sau thoi gian nudi
phuc hdi

Két qua nghién ctru cua nhiét do va dong
1én 4u tring ca chém mdm nhon sau thoi giang
nudi phuc héi dugc trinh bay cu thé ¢ cac Bang
5,6,7,8.
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Bang 5. Ty 1¢ song ciia ¢4 chém mém nhon sau giai doan nudi phuc hoi

Ty 1§ Dong (ug/L) Nhigt
song (%) 0 50 100 150 200 250 300 do(°C)
100 100 100 90,00+10,00 53,33+35,12 50,00+36,06 fénf}féyt 28
Gis tri
60,00+
96,67+5,77 83.33+5,77 20" 60,00£10,00 26,67+11,55 - - 32

Béang 6. Chiéu dai va khoi lwgng ciia ca chém mém nhon sau giai doan nudi phuc hoéi

Théng sb Pong (ng/L) Nhiét
danh gia 0 50 100 150 200 250 300 490

cpBp  3.14+0,39 2.89+0,19 2,89+0,23 2,88+0,39 2,84+0,20 2,85+0,17 2,83+0,14 28

NPH (em) 3931025 2,90+0,35 2,84+0,19 2,86+0,25 2,84+0,24 - - 32
KLBD  0.29+0,05 0,24+0,05 0,22+0,06 0,230,05 0,23+0,05 0,23+0,04 0,24+0,05 28
NPH (8) 024+0,06 0,22+0,05 0,23+0,03 0,22+0,04 0,22+0,04 - - 32
CDKT 368021 3,50£0,24 3,33£0,26 3,32+0,17 3,31+0,07 327+0,14 96hchét 28
(em) 3624019 3,40+0,24 3,39+0,30 3,34+0,30 3,22+0,09 ; . 32
0,43+0,07 0,39+0,08 0,31£0,05 0,30£0,05 030+0,02 0,29+0,03 96hchét 28
KLKT (g)
0,4240,08 0,37+0,05 0,34+0,06 0,33+£0,08 0,31+0,02 - - 32
CDTL  0,55£021 0613024 044:026 045£0,17 0,47+0,07 0,42+0,14 120hchét 28
(em)  0,70+0,19 0,50+0,24 0,54+0,30 0,48+0,30 0,38:0,09 32
0,36+0,11 0,14+0,08 0,09+0,05 0,23+0,10 0,07+0,02 0,06+0,03 120hchét 28
KLTL (g)
0,1940,08 0,15£0,05 0,1240,06 0,11+£0,08 0,09+0,02 32
Trung binh chiéu dai ting 1én: Pong (ng/L) Nhiét d§ (°C)
0 50 100 150 200 250 300 28 32
0,624 0,552 0,495 0464 0424 0,417 - 0,489 0,520
Phuwong sai hai yéu t6  Nhiét dé (°C) Pong (ng/L) Nhiét dd (°C)x Pong (ng/L)
Gié tri ctia P 0,585 <0,0001 0,017
Trung binh khéi lweng ting 1én: Pong (ng/L) Nhiét do (°C)
0 50 100 150 200 250 300 28 32
0,277 0,149 0,102 0,170 0,083 0,055 - 0,160 0,132
Phuong sai hai yéu t6  Nhiét dd (°C) Pong (ng/L) Nhiét d§ (°C)x Pdng (ng/L)
Gié tri cua P <0,0001 <0,0001 <0,0001

CDBP NPH: chiéu dai bdt dau nuéi phuc hoi; KLBD NPH: khoi lwong bdt dau nudi phuc héi; CDKT: chiéu dai két thic; KLKT: khoi heong két thiic;
CDTL: chiéu dai tang lén; KLTL: khoi heong tang lén.
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Bang 7. Anh hwéng nhiét d9 va ndng do dong Ién bit mdi ciia ca giai doan nudi phuc hoi

Pong (ug/L) Nhiét

s ds (°C)
Bit moi 0 50 100 200 250 300

(Artemia /
ca/Sphit) 9305142 733141 620£1,55 6,00£1,32 5,60+1,51 4,33+0,82 - 28
8,90+1,10 6,86+0,69 6,60£1,14 5,11£1,17 4,63+1,69 - - 32
Trung binh bit moi: Pong (ug/L) Nhiét @ (°C)

0 50 100 150 200 250 300 28 32
9,100 7,095 6,400 5,556 5,113 4,333 - 6,428 5,798
Phuwong sai hai yéu té Nhiét @6 (°C) Pong (ng/L) Nhiét d9 (°C)x Pong (ng/L)

Gié trj coa P 0,145 <0,0001 0,478

Bang 8. Tiéu hao oxy ciia ¢4 chém mdom nhon & giai doan phuc hd

Pong (ng/L)

Nhiét do
Tiéu hao 0 50 100 150 200 250 300 Q)
oxy (ppm/g/
phaty  0.51%0,52 0312030 035:029 045:0,41 034£031 0294032 - 28
0,63£0,34 0,51£0,31 0,35+0,31 0,43£0,34 0,67+0,29 - - 32
Trung binh tiéu hao oxy: Pong (ng/L) Nhiét do (°C)
0 50 100 150 200 250 300 28 32
0,571 0,411 0,353 0,439 0,508 0,287 - 0,376 0,519
Phuong sai hai yéu t6 Nhiét dd (°C) DPong (ng/L) Nhiét dd (°C)x Pong (ng/L)
Gia tri cia P 0,032 0,142 0,336

Két qua tir Bang 5 cho thdy, & nhiét do
28°C c4 phuc hoi tot véi ty 1¢ song 1a 100%
& ndng d6 0, 50, 100 pg/L, nhung vai cac
ndng do 150, 200, 250 pg/L thi ty 18 song
c6 xu hudng giam dan, ¢ ndng d6 300 pg/L
ca chét 100 % sau 6 ngay nudi phuc hdi. O
thang nhiét do 32°C, hién tuong ca chét xay
ra & tt ca cdc nghiém thirc va nong d¢ dong
cang ting cao thi ty 18 sdng c6 xu huong
giam dan.

Trong giai doan nudi phuc hdi, khdi
luong cua ca dong thoi chiu tic dong riéng
1é¢ va tac dong cdng gop cua nhiét do va
dong. Khéi lugng giam dan khi ting nhiét
d0 nhung nhiét d§ khong anh huong 1én su
phat trién v& chiéu dai than cta ca (Bang 6).

Diéu nay cho thdy nhiét do c6 anh huong
Ién sy thay ddi vé hinh thai cua c4, lam gia
ting tdc do ting trudng mat can xting & ca.
Anh huéng cua Cu 1én khdi lugng va kich
thudce ca gia ting theo ting nong do phoi
nhiém va nhiét d6 cao, Piéu nay chung to
rang cé c6 thé diéu chinh cac hoat dong sinh
1y (vi du thay d6i tong hop heat shock pro-
teins) dé phu hop véi sy thay d6i nhiét do
moi truong nhanh hon so véi viéc ching
phai diéu chinh dé ung pho véi kim loai.
Cac nghién clu trong tuwong lai can phéan
tich chi tiét su thay doi nong d6 ctia MTs va
Hsp trong au trung ca trong giai doan phoi
nhiém va giai doan phuc hoéi dé lam rd hon
co ché thich Gng ctia chung véi ca hai yéu
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t6: nhiét d6 cao va kim loai nang.

DPong c¢o sy anh huong kéo dai 1én kha
ning bat mdi trong giai doan nudi phuc hdi,
va muc dd tiéu thu thic an cé xu hudng
giam dan theo sy gia ting ndng d6 dong &
moi khung nhiét d¢. Bén canh d6, nhiét do
va tac dong két hop hai yéu té khong anh
huong dén sy tiéu thu thuce dn (Bang 7).

Kha nang ti€u thu oxy hoa tan & nghiém
thuc 32°C cao hon nghiém thuc 28°C cho
thay ho hap cta ca van chiu su tic dong cia
nhiét do trong diéu kién nuoi phuc hoi. Mat
khac, ddng va két hop hai yéu té khong anh
huéng 1én ho hip cua ca trong giai doan
nay. Piéu d6 ching minh ring, sau khi chiu
sy anh hudng cua déng, su trao d6i khi & ca
van c¢6 kha nang phuc hoi va hoat dong tbt
(Bang 8).

TAI LIEU THAM KHAO

IV. KET LUAN VA KIEN NGHI

1. Két luan

Nhiét d6 lam tang doc tinh cia dong 1én ty
1¢ sdng, sinh truong va tiéu hao oxy ciing nhu
kha ning bit moi cia ¢4 chém mdm nhon.

C4 chdm mdm nhon c6 thé phuc hdi tét néu
ham luong dong dén 100 pg/L va kha ning
phuc héi kém néu c4 bj phoi nhiém & ndng do
cao hon 100 pg/L sau 72h.

2. Kién nghi

Céc nghién ciru tiép theo ¢ thé phan tich
chuyén sau hon vé hoat dong ctia c4 ciing nhu
qué trinh sinh tong hop proteins (MTs, Hsp),
thanh phan sinh héa ctia cé trong giai doan cam
nhiém va giai doan phuc héi.

Céac nghién ctru tiép theo co thé trién khai
thoi gian cam nhiém dai hon dé thiy dugc tac
dong cua dong cung va6i nhiét do 1én cac hoat
dong chire nang sinh 1y cia ca ch€m mém nhon.
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