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T6MTAT 

Sir binh thanh tning nghi cua d6ng luan triing Proales similis chia six tac dong nhidu nhat ciia ba yeu to: 
thiic an, dp m?Ln va nhiet dO. NghiSn ciiu nay dinh gia hifiu qua cua ba phuong phap: giam thiic an, sdc 
do man va nhi6t dO len su hinh thAnh tning nghi vii su khdi phMC qu^n th^ P. similis. Cic thi nghifim 
6.u(fc ten hanh trong 11 binh thuy tinh co th^ tich 100 ml. Thi nghifim gi&m thiic an, thuc &n duoc giam 2 
ngay/!an xuong 70%, 50%, 30%, 10%. 1^1 nghiem sdc dO m§n, do man duoc tang ngay tir 22%o Ifin 32%o, sau 
do lai giam dan (2%o) sau 2 ngay/lan. Thi nghifim soc nhiet, nhifit d6 duoc ha nhanh xudng IS'C, sau d6 
tang dan (2"C) sau 2 ngay/l4n. K t̂ qua cho thay, phuong phap giam thiic an thu duoc tning nghi sau 7 
ngay, nhanh hon 1 ngay so voi phuong phap sdc nhifit do va 2 ngay so voi phuong phap sdc dO man. 
Tning nghi tir m6i thi nghifim dupc thu hoach va bao quan trong tii bao quan (8''C). Sau 7 ngay bao qudn 
tning nghi duoc ^p cho no d̂  danh gia kha nang khfii phiic quan thi. Tning nghi thu dupc bing phuong 
phap giam thiic an no som nhat (sau 3 ngay) vii c6 t^ lfi no thanh cong cao nhat 82%. Thi nghifim sdc d̂  
man, tning no sau 5 ngay voi ty lfi no thanh cong 45% va thi nghifim sdc nhiet dp khi tning no sau 6 ng^y 
dat ti lfi na thinh cong 18%. Do do, phuang phap tao tning nghi bing phirong phap giam thiic an nfin 
duoc ap dung trong luu giir gidng cua P. similis. 

Td khoi: Tnrng nghi, yeu td, giy sdc, anh huang, Proales similis, nhiit d0. dg man, tiiirc An. 

l.MDBAU 

Proales simih's la dong luan triing co kich thuoc 
nho nhat trong cac dong luan tning da phat hi^n. P. 
simih's co chi^u dai 83 jjm va chi^u rong 40 pm, nho 
ban 38% so voi kich thuoc loai Brachionus 
rotundiformis (Hagiwara et al., 1995; Wullur et al., 
2009). Do vay, P. simihs phia hop voi au triing ca co 
CO mieng nho nhu ca song, ca gio, ca hdng. Thanh 
phdn dmh duong ciia P. similis phii hgp voi au trung 
ck giai doan 10 ngay dau tifin sau khi no, lam tang ty 
le sdng va sinh tnrang cho au triing ca bien, dac biet 
la au trimg ca song Epinephelus septem&sciatus 
(Okumura, 1997). Dd dap iing nhu cau san xuat thtrc 
an tuoi sdng cho san xuat gidng cac loai ca bidn cd 
gia tri kinh td cao nhu ca Song, ca Gid, ca Hdng, P. 
simihs dupc nhap v^ Vi^t Nam nam 2010 va duoc thu 
nghiem nghien cmi vd kha nang tang sinh khdi cung 
cap cho au triing ca. Tuy nhien, chua cd nhtmg 
nghifin cuu ve vific luu giir ddng ludn hung nay. 

O Viet Nam luu giu luan triing dugc thuc hien 
chii y^u b-ong cac vi^n nghifin cuu thu:y san va mdt 
sd trudng dai hoc. Vific luu giu luan triing diroc tien 

1 Vî n Nghien ciiu Nu6i trong thuy san I 

hanh theo hai phuang phap: luu giir quan dan va luu 
giO bang tning nghi. 

Luu giii luan trimg bang phuong phap tao tnmg 
nghi la phuang phap giu gidng md khong gay ra 
hien tupng thoiii boa gidng nhu phuang phdp luu giii 
bang quan thd do tnmg nghi dupc sinh ra tir sinh 
san huu tinh. Do do, ngudn gien dupc cai thifin nhd 
giao phdi. Mat khac, tning nghi dupc bao quan b 
trang thai tidm sinh nfin khdng tdn chi phi eham soc, 
thiic an va khdng gian luu giii so vdi phuong phap 
luu gill quan thd. 

Phuang phap tao ra tning nghi ddi vdi cic ddng 
luan tning nhd su tac ddng cila ba yen td chinh; 
giam thiic an, sdc d6 man vk nhiet dp. Tuy nhidn, 
chua cd nghifin cihi nao danh gia hifiu qua ciia ba 
phuong phap nay len qua trinh tao tning nghi vk kha 
nang khoi phuc qudn thd P. simihs trong didu ki§n 
ciia Vifit Nam. Do dd, muc tidu ciia nghifin ciiu niy 
tim ra phuong phap tdt nh^t dd tao trung nghi cua P. 
simihs vdi muc dich luu giu gidng. Nghien ciiu cung 
tien hanh danh gia kha nang kh6i phuc qudn thd P. 
simihs tit tning nghi de chii dpng cho nudi sinh khdi 
cung cap thiic an tuoi sdng cho san xu^t gidng ci 
bidn. 
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2. VAT LEU VA PHUDNG PHAP NBHBH CUU 

2.1.V|i tU6u 

Ddng luan tning R-oales sutuUs dupc lim giu 
bang phuang phap luu giir quan thd trong cac binh 
thuy tinh hinh tam giac 100 ml va cho an h ^ g ngay 
bang vi tao Nannochloropsis oculata vdi mat dd 1.10̂  
td bao/ml. 

Anh 1. Hinh 4nh Rvales samffs thi nghidm 

2.2 Phuong phdp 

2.2.1. Chuan biluan trunglim tiiingbiim 

Luan trung duoc nudi trong binh thuy tinh cd 
thd tich 100 ml, chiia 40 ml nudc bien sach. Mat dd 
luan trung khi bat dau nudi la 50 ca thd/ml. Luan 
triing dupc nuoi tSng sinh bang vi tao vdi mat dp 
1.10̂  td bao/ml (tb/ml). Khi mat dd luan trung dat 
toi 300 ca the/ml (ca the/ml) thi bit dau tien hanh 
till nghifim gay sdc. Mdi Ihi nghiem gay sdc dupc lap 
lai 11 lan. 

2.2.2. Thi nghiim tao trung nghi bing cich 
giam din lidu lugng cho in 

Trong thi nghiem nay, mat dp thiic an khi bat 
ddu thi nghifim la 1.10̂  tb/ml, sau dd thiic an dupc 
giam theo thii t\r. 70%, 50%, 30% vk 10%, theo thii hi 2 
ngay/ldn cho tdi khi quan sat cd si/ xuat hifin con 
due va khdng xudt hien ca thd trong binh thi nghifim 
niia thi dimg lai. Tning nghi dupc loc bdng gidy lgc 
va dua bao quan bdng tu bao quan (8''C). Trong sudt 
thdi gian thi nghidm, dp m5n dupc duy tri d' 22%o va 
nhi^t dd dupc duy tri a 28"C. 

2.2.3. Thi nghiim tao tnmg nghi bdng sdc do 
min 

P. similis la ddng luan trimg phan lap tai vung 
ciia song va dua ve thudn hoa dd man (Hagiwara, 
2010), do vay khi ldm phan iing gay sdc do man phdi 
tang dp man len thay vi ha dp man xudng. 

Dd gay sdc dp man cho P. similis do man duac 
tang nhanh tir 22%o ldn tdi 32%o, sau do giam xudng 
30%o, 28%o, 26%o va 24%o, 2 ngay/lan cho toi khi quan 
sat cd su xuat hifin con due va khdng xuat hifin ca 
the trong binh thi nghifim nira thi dimg lai. Tning 
nghi dupc lgc bdng giay loc va bao quan 6' 8°C. 
Trong sudt qua trinh gay sdc dp man, mat dg tao 
dugc duy tri d 1.10* tb/ml va nhiet dp dupc duy tri a 
28''C. 

2.2.4. Thi nghiem tao trung nghi bang sdc nhiit 
do 

Nhifit do cd anh hudng quan trgng tdi chu ky 
sinh san ciia cac ddng luan tning. Khi tdng luong 
nhidt du qua trinh sinh san ciia qudn thd difin ra 
nhanh ban, dong nghia voi viec nit ngdn thdi gian 
sdng cua ca thd ludn trimg. Vi vay cdn giam nhiet do 
xudng de gay sdc nhifit, luan trimg se sinh tning 
nghi. 

Dd giy soc nhi^t dp, nhifit dp trong binh thuy 
tinh duoc giam nhanh tir 28°C xudng 18''C, sau do 
tang dan len 20''C, 22°C, 24"C va 26''C, 2 ngay/ldn 
cho toi khi quan sat co su xudt hifin con due va 
khdng xudt hifin ca the trong binh thi nghiem niia 
thi dijmg lai. Trung nghi dupc Ipc bang giay lgc va 
bao quan a 8°C. Trong sudt thdi gian thi nghiem, 
thiic an vi tao dupc duy tri d m^t dp 1.10̂  tb/ml va do 
man dupc duy tri d' 22%o. 

2.2.5. Khoi phuc quin thd bing each cbo trung 
nghi bao quin ndtidlal 

Sau 7 ngay luu giCt, tning nghi thu dupc tir cac 
thi nghiem sdc thiic an, dd man va nhiet dp dupc aj-
trong cac binh tam giac 100 ml nhu trudc thi 
nghidm. Didu kien ap tning dupc duy tri nhu trong 
qua trinh nudi tang sinh khdi trudc ckc thi nghifim 
gay sdc: dd man 22%o, nhifit dd 28''C va cho an bang 
vi tao 7\̂  oculata vdi mat dd 10.10^ tb/ml. Ldc hang 
ngay va quan sat tning nd. 

3. KET QUA VA THAU LUAN 

3.1. Anh hudng ciia thiic an 

Sau khi giam lupng thiic an, mat dp luan 
trung P. similis gidm nhanh theo thdi gian nhu 
trong hinh 1. 

M?.t do luan tning giam nhe vao ngay thii 1 thi 
nghiem (25% sd ca thd so vdi sd ca thd bat ddu thi 
nghidm) vd giam manh a ngdy cudi cua mdi ngudng 
thay ddi ngay 2 (35%), ngay 4 (69%), ngay 6 (98%). 
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Sau 32 - 42 gid quan sdt thay xudt hidn con due trong 
11 binh thuy tinh cua thi nghifim. Sau 7 ngdy, toan 
bd luan trimg trong thi nghidm chet va qua trinh 
sinh tning nghi hoan tdt So sanh anh hudng cua 
vific giam mat dp thiic an vdi hai ydu td cdn lai, 
phuong phap tao tning nghi bang giam thuc an cho 
ket qua tao tning nghi nhanh nhdt (xem them phan 
3.2 va 3.3). 
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Hinh 1. Anh himng cua giam thiic an tdi s u b i ^ 

dOng qudn thd P. simih's 

3.2. Anh huong ciia dO man 

P. similis la loai luan triing thu 6 viing ciia sdng 

nfin khi tSng dp man ldn cao dot ngpt gay stress 

manh len qudn the, lam giam sd lugng ed thd. 

Su bidn ddng sd lugng P. simih's dupc the hien 
qua hinh 2. 
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Hinh 2. Anh hucmg ciia sdc dd m§n tbi su bidn 
ddng qudn thi P. similis 

Qua do thi hinh 2 cd thd thay mat do qudn thd 
luan trimg P. similis giam mat do it hon vao ngay 
ddu tien thi nghiem (18% sd ca thd so vdi sd ca thd 
bat dau thi nghifim). M^t dd luan trimg thudng giam 
nhanh vdo cudi ngudng dp man trudc khi thay ddi: 
ngay thir 2 (29%), thii 4 (60%), thii 6 (86%) va ngay 

thii 8 (98%). Tdc dp giam sd luang cd thd /^ sraiffis 
eham hon so vdi thi nghidm anh hudng cua t h ^ Sn. 
Sau 48-54 gid quan sat thay con due xudt hien trong 
binh thuy tinh thi nghidm. Thi nghifim ndy thu dupc 
tning nghi hodn tokn b ngky thu 9, eham nhdt so vdi 
cac phuong phdp tao tning nghi khac. Thdi gian (i& 
quan thd dat trang thai nghi bang phuong p h ^ sdc 
dp man dai hon so vdi thi nghidm giam thiic an 2 
ngdy vd ddi ban 1 ngdy so vdi thi nghigra nhiet d6 
(xem hinh 3). 

3.3. Anh hudng ciia nhi^t dO 

P. similis cimg chiu tde ddng manh me cua nhifit 
dp Ifin su bien dgng cua qudn thd gidng nhu d cdc 
lodi luan tning ed ldn hon. Didu n^y dupc thd hi^ 
qua hinh 3. 
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Hinh 3. Anh hudrng cua sdc nhi^t dO tdi su b i ^ 
dOng qti4n thd P. similis 

Dd thi hinh 3 cho thay, mat dd qudn thd P. 
simihs giam ngay tir ngdy dau tien (34%). Nhu vky, 
sdc nhifit lam giam mat dd luan tning manh nhat 
trong ngdy dau tifin so vdi giam thiic an (25%) vd sdc 
do man (18%). Tuy nhifin, d cac nguong cdn lai rakt 
dd giam eham hon b hai ydu td tren; giam 42% ngay 
thii 2, 53% ngay thir 4, 78% ngdy thii 6 va 100% ngay 
thii 8. Sau 50 - 62 h quan sat cd thd thdy su xuat hifin 
eon due trong cac binh thi nghifim. So vdi hai 
phuong phdp tren, con due trong thi nghifim sdc 
nhiet dd xuat hidn eham va it nhat Qudn thd nghi 
hoan toan vao ngay thii 8. Loc va thu tning nghi d̂  
bao quan frong tu bao quan (8°C). 

Nhu vky, ca 3 phuong phap giam lupng ihiic an, 
sdc do man v^ sdc nhidt do ddu cd the thu dupc 
tning nghi ciia loai luan triing cd nho P. simih's. Ket 
qua nay phii hgp vdi nhiing nghifin cuu trudc day 
cua Hoff, F. H. (1987) va Josianne, G. S. (2003) vd 
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cdc phuong phap gay sdc dd thiic day qua trinh tao 
tning nghi cua quan thd luan tning. Kdt qua cho 
thay, phuong phap bo ddi dat hidu qua cao nhat 
frong qua trinh tao tning nghi ciia luan triing cd L va 
S. Yl vay, khi luan tning dat trong didu kifin mdi 
trudng bat lpi, qudn thd ban dau cd su thay ddi sd 
lupng ea thd theo xu hudng bao t6n quan thd, bdng 
cdch tao ra tning nghi thdng qua sinh san hiiu tinh. 

3.4. Khdi phuc qudn flid bdng cdch cho tning 
nghi bao qudn na t r61^ 

Danh gia kha nang khdi phuc quan Ihe tii tning 
nghi la can thidt dd cd nhiing ddnh gia day du ve kha 
nang luu gili quan thd luan trung P. simihs bdng 
each tao tning nghi. Dua cac mdu tning nghi cua 
tiing thi nghidm dupc bao quan frong til sau 7 ngay 
bio quan dua ra no: dua 11 binh thu;^ tinh 100 ml 6-
mdi ydu td thi nghifim vao phdng cd nhidt do 28''C, 
dg man dua 22%c. va cho an vdi mat dp tao la 10.10* 
tb/ml. Lac vd quan sat su hinh thanh qudn thd frd lai 
frong cac binh thuy tinh 100 ml thi nghifim. Kdt qua 
thu dupc nhu sau (Bang 1): 

Bdng 1. I^ t qua qu^ trinh cho tning nghi nb b tung 
ydu td thi nghidm 

Y^utd 
thi 

nghidm 
Thiic an 
Do man 
Nhiet do 

Ngjiyxuat 
hien qudn 
th^ tro-lai 

3 
5 
6 

So nghidm thiic 
thanh cong a 

m6i y^u to 
9/11 
5/11 
2/11 

Tile 
thanh 

c6ng (%) 
82 
45 
18 

Bang 1 cho thay frong ba yeu td thi nghiem d^ 
hinh thanh tning nghi thi phirang phap giam mat do 
thiic an cho kdt qua khdi phtic quan thd tdt nhat 
Phuong phdp nay cung tao tning nghi frong thai 
gian ngan nhdt, qudn thd phat tridn frd lai cflng sdm 
nhat voi ty lfi thanh cdng cao nhdt (82%). Do dd, de 
luu giu luan tning P. simihs bang phuong phdp tao 
tning nghi nfin chgn ydu td gay sdc bang thiic an 
mang lai hidu qua cao hon vd dfi thuc hifin han. 

Anh 3. Tning nghi chudn hi nb 

Anh 2. Tning nghi dem bdo qudn (S^C) 

Anh 4. Tning nghi chudn hi hodn thifin hinh thd 
ban diu 

4. KET LUAN 

T r o n g ba yeu td gay sdc d^ tao tn ing nghi la bd 

ddi do giam m?t dd thiic an, sdc dd man va nhifit dp 

thi ydu td thiic an la yeu td tac ddng tich cue nhat tdi 

qud tr inh h inh thanh tn ing nghi: cho ty lfi h inh 

thanh t n i n g nghi cao nhdt va qudn thd phat tridn frd 

lai cung sdm n h d t Do dd, khi luu giu luan tri ing P 

simihs bang p h u a n g phap tao t n i n g nghi nfin chpn 

ydu td gay sdc bang thiic an dd mang lai hifiu qua 

cao h o n vd dfi thirc hifin hon. 

P. similis la d d n g ludn t n i n g m a n g nh i ing dac 

d idm c h u n g g idng n h u cdc d d n g luan t r i ing k h a c 

bdn canh nhirng uu thd rifing la kich t h u d e nhd , 

phil h p p eho u o n g au friing ca b ien cd k i ch c d 

m i e n g n h d n h u ca song . Ngh ien ciiu nay d a t im ra 

p h u a n g phap tdt n h a t dd duy tri q u a n thd loai P. 

similis t rong dieu kifin ciia n u d c ta. Kdt q u a nay 

g d p phdn h o a n thifin quy t r inh san x u a t ciia loai 

luan t r img c d nhd P. simihs b Viet Nam. Luu gii i 

g idng t hanh cdng cdn gdp p h a n chu d d n g frong 

san xudt, nudi s inh khdi cila lodi nay cho phii h p p 

vdi m u a vu san x u a t g idng ca bidn, dgc bi^t la d 

mien Bae. 
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RESEARCHING THE FEASffinJTY OF MAINTAINANCE OF SMALL ROTIFER Proales sunilis BY 
PRODUCING RESTING EGGS FROM SHOCKING REARING CONDITIONS 

Dinh Thi Hanh, Tran The Muu, Do Xuan Hai 

Summary 

The production of resting eggs of rotifer Proales similis is affected mainly by fliree factors: food, salinity and 
temperature. This study assessed the efficiency of food, salinity and temperature stress on the production of 
resting eggs of P. similis and the recovery of the populations from resting eggs. Expenmental units were 
lOO-ml triangle glass botdes. Each treatment had 11 replicates. In food stress experiranent, the algal densi^ 
was reduced 10 times every two days. In the salinity stress expenment, Ihe salimty was increased 
immediately 22%o to 32%o, and subsequently reduced 2%o every two days. In the temperature sfress 
experiment, the temperature was rapidly reduced from 28''C to 18''C, following by a 2°C decreease every two 
days. The expenments were ceased when no rotifers were observed m the bottles. Results showed that the 
resting eggs were obtained after 7, 9 and 8 days in the expenments of food, salinity and temperature stress, 
respectively. All resting eggs were collected and stored in fridge for 7 days, tben were incubated again in 
lOO-ml glass botUe at Ihe suitable conditions: food saturation, salinity of 22%o, and temperature of 28°C. 
Resting eggs from food stress hatched after tiiree days, the festest hatching companng to sahnity and 
temperature shock. Resting eggs from food stress also showed successful hatching of 82%, much higher 
than the successful rate of resting eggs from salimty (45%) and temperature shock (18%). Therefore, food 
stress is recommended for producing restmg eggs of P. similis. 

Keywords: Resting eggs, element, stress, affect, proales similis, temperature, salinity, food. 
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