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ABSTRACT

Study on tolerance of freshwater rotifers (Brachionus angularis) under
salinity changes was implemented to assess their population growth.
Salinity adaptation of rotifers was evaluated in which rotifers were
subjected to different salinities (0%o, 1%o, 3%o, 5%o) at different time (0, 5,
10, 15, 20, 25 hours). Several biological parameters of each individual
rotifer were observed under different salinities (0%o, 1%o, 3%o, 5%o0) and
evaluated for the population growth of freshwater rotifer. The results
indicated that freshwater rotifer could adapt to and grow in 5%o water
with the acclimatizing time of 20 h. In the salinity of 5%o, individual of
rotifers had lower fecundity, longer reproduction intervals, lower filter
and feeding rates, longer maturation and embryo development periods
(P<0.05). In rotifer biomass culture, the population growth rate of rotifer
was decreased with the increasing of salinity except in 1%o water
treatment with the highest density (4.170+88 ind./mL) at day 6.

TOM TAT

Nghién ciu nham danh gid khd ndng chiu dung va phat trién cua ludn
trung nuwoc ngot Brachionus angularis duci cac do man khac nhau. Viéc
thuan héa luén trung dwoc thuc hién voi cdc thoi gian la 0, 5, 10, 15, 20
va 25 gio o cac do man 0; 1; 3 va 5%o. Cac chi tiéu sinh hoc, sinh san va
sw phat trién qud‘n thé luén trung dwoc thu thdp ¢ cdac do man thi nghiém.
Két qua cho thdy luan tring B. angularis ¢é kha ndng ton tai va phat trién
& do mén 5%o trong thoi gian thudn héa la 20 gio. O dé mdn 5%o, ludn
trung co suc sinh san thcfp, nhip sinh san dai hon, t6c do loc va t6c do an
thdp hon, thoi gian thanh thuc va phat trién phéi kéo dai hon nhiing cd thé
& cdc dp man khac (p<0,05). Trong qud trinh nuéi sinh khoi, toc dé phat
trién cia quan thé ludn tring nuwée ngot giam theo s gia tang cia d¢ man
triv nghiém thire dg mén 1%o c6 quan thé ludn tring phdt trién tét nhat va
dat mat do cuc dai la 4.170+88 ct/mL vao ngay thir 6.

1 GIOI THIEU

Munuswamy, 2006). Tuy nhién, véi kich thude
16n, loai luan trung nay khong thé lam con moi cho

Luan trung thuong dugc st dung nhu mot
ngudn thirc in tuoi sdng cho 4u tring ca va giap
xac (Lubzens ef al., 1989) trong d6 luan trung nudc
ngot Brachionus calyciflorus dugc st dung rong
rdi cho dong vat thuy san nudc ngot (Sugumar and
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4u tring thily san c¢6 c¢& miéng nho vi vay doi hoi
c6 loai luan trung nudc ngot cé kich thudc nho hon
va luan trung B. angularis dong Viét Nam véi kich
thude 68-90 pm co6 kha nang dap tng duoc nhu
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cau nay. B. angularis co thé tim thdy & cac hé
thong nude chay nhu song hodc cac kénh cap nudc
(Tran Suong Ngoc va ctv., 2011). Tuy nhién, do
diéu kién khi hau thay doi, nhiét d6 ting, nudc bdc
hoi & cac thay vuc dd gop phan lam ting d6 mén
trong cac h¢ thong nuéi thuy san (Sarma er al.,

2006). Trong sd cac yéu to moi truong thi do
min 14 mot trong nhitng yéu td anh huong manh
dén cac dic diém sinh hoc, vong doi va su phat
trién cua quin thé ludn trung vi vdy viéc nghién
ctru danh hudng cua d§ man 1én cac chi tiéu sinh
hoc, sinh san va phat trién cua quan thé luan tring
B. angularis dugc thyuc hién.

2 PHUONG PHAP NGHIEN CUU

2.1 Thi nghiém 1: Nghién ctru kha niang
thich nghi d mén cia luin trung nwéc ngot B.
angularis qua qua trinh thuan héa

Thi nghiém thuan héa luan trung B. angularis
duoc tién hanh trong ng falcon thé tich 50 mL véi
mat d6 luan trung 50 con/mL & cac d6 man: 0%o
(d6i ching), 1%o, 3%o, 5%o v6i cac thoi gian thudn
hoala: 0, 5, 10,15, 20, 25 gio.

Nudc st dung thuan héa 1a nudc c¢6 do min
25%o cho tir tir vao 6ng falcon phu thudc vao thoi
gian thuan hoa (thé tich nudc 6t cho vao mdi
nghiém thirc dugc chia nhd theo $6 gio dé dat
dd man can thiét). Luan trung dugc cho an bé’mg
tdo Chlorella véi ti 1&¢ 60.000 tb/con ludn trung/
ngay (Trin Swong Ngoc va ctv., 2010), cho an
1 lan/ngay.

Mat d6 ludn trung, ti 1€ ludn tring mang
tring dwoc ghi nhan trudc va ngay khi két thuc
thuan hoa.

2.2 Thinghi¢m 2: Anh huéng ciia d9 miin
dén cac chi tiéu sinh hoc, sinh sin ciia ca thé
luiin trung

Thi nghiém b tri gdm 4 nghiém thirc véi 10
lan 1dp lai & cac d6 man 0%o (déi chung), 1%o, 3%o,
5%o dugc thyc hién trong phong diéu hoa nhiét do
(28°C). Nudc thi nghiém dugc pha tir nudc 25%o.
Mbi ca thé luan tring sau khi né tir 0-2 gid dugc
bd tri riéng vao cdc thity tinh 3 ml trong d6 c6 chira
1 ml nudc theo d§ man cua nghiém thuc. Thue an
1a tao Chlorella co dic voi lieu luong cho an 2 x
106 t& bao/mL. Luén tring dwoc quan sat sau mdi
30 phat dudi kinh lup (46 phong dai dwoc diéu
chinh trong ltc quan sat). Con cai sau khi sinh san
dugc chuyén dén cdc thuy tinh méi co didu kién
nuoi trong tu va dém sb lwong con non sinh ra.
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Cic chi tiéu theo ddi: thoi gian phat trién phoi
(De -gio) duogc tinh tir lac tring méi duge dé ra
cho dén khi no, thoi gian thanh thuc (Dp -gid) 1a
thoi gian tir e no cho dén khi thanh thuc 1an déu,
nhip sinh san (thoi gian gilra 2 lan sinh san), sirc
sinh san (Ro) 1a s6 lwong tring sinh ra tir 1 con cai
trong sudt vong doi, tudi tho trung binh (Thoi gian
sdng trung binh cua luan tring - gio), téc do loc
thitc an — F (uL/con/gid) va dugc tinh theo cong
thirc cua Stelzer (2006):

v(InCy - InCy)

F=
nt
Trong d6 CO la mat do tao ban dau (tb/ uL), Ct
1a mat do tao tai thoi diém t (tb/uL), t: thoi gian
nudi (gio), n: s6 lwong ludn trang (ca thé) va v: thé
tich nuoi (uL).

‘Mat (jcf) tao duoc Xéc dinh béng cég:h sir dung
buong dém Buker, dém dudi kinh hién vi & vét
kinh 40 theo phuong phap Coutteau (1996).

Tbc d6 an 1 (t& bao/con/gid) 1a sb té bao tao
luan trung su dung trong mot khoang thoi gian va
duoc tinh theo cong thuc cia (Ferrando et al.,
1993): I=F«Co.Ct. Trong d6, F 1a tbc do loc
(nL/con/gio) .

2.3 Thinghiém 3: Anh huéng cia d min
1én su phat trién ctia quan the luan trung

Luan trung dugc bd tri trong chai nhya
hinh nén 1 L véi mat do ban dau 200 ct/mL &
diéu kién nhiét do phong 28°C. Thi nghiém
duogc bd tri 4 nghiém thirc véi 3 1an lap lai & cac do
man 0%o (déi chung), 1%o, 3%o, 5%o. Luédn trung
duoc cho an béng tao Chlorella cd diac voi ti 1€
60 tb/ludn trung/ngay, suc khi. Nudc dugc thay
25%/ngay.

S6 ligu dugc thu thip va xir 1y bang phan mém
Excel. So sanh thong ké dugc thuc hién qua phan
tich ANOVA va so sanh su khac biét gilra cac gia
tri trung binh v6i phép thir Duncan v6i d9 tin cdy
1<0,05 bang phan mém Statistica 7.0.

3 KET QUA VA THAO LUAN

3.1 Thi nghiém 1: Kha ning thich nghi do
min cia luéin trung nuéc ngot B. angularis qua
qua trinh thuan hoa

O d6 man 1%o, ti 1& B. angularis con hoat dong
sau khi thuan hoa, dat gi4 tri cao nhat & thoi gian
thuan hoa 25 gio (175,9£13,3%0) va khac biét
khong c6 y nghia gilta cac nghiém thirc co thoi
gian thudn hoa tir 10 dén 25 gio (p>0,05). Ti 1é
phin trim cua ludn tring con hoat dong sau khi
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duoc thudn héa & cac nghiém thic déu 16n hon
100% ching t6 B. angularis ¢6 kha niang song
trong moéi truong cd d6 man 1%o, thoi gian thuan
hoéa cang lau, ti 1& nay cang cao cho thiy ngoai kha
nang ton tai, B. angularis c6 kha ning sinh san va
phat trién quéan thé & d6 man nay (Bang 1).

Bang 1: Ti 1€ ph?}n tram cia luan trung sau thoi
gian thuan hoa (%)

Thoi gian NT 1%  NT 3%  NT 5%
(gio)
0 103.3212.0a 0a 0a
5 1272+12.5ab  80,0+11,6b 0a
10 157.847,7bc  793+13.4b 56,9+4.4b
15 159,6£183c  84,4+5.9b78,0+19,7c
20 173.9430,0c 109,1=18.4c 86.2+4.6¢
25 175.94133¢ 117.8+13.9c 87.0+6.8¢

Cac gid tri trong ciing mot cot giong nhau thi khéc biét
khong co y nghia thong ké (p>0,05)

O nghiém thirc 3%o ludn tring khong dugc
thuan hoa bat dong ngay sau khi chuyén vao do
man 3%o tuy nhién ti 1€ ndy dugc cai thién rd rét
khi B. angularis dugc thuan hoa dén 3%o voi thoi
gian hon 5 gio. Thoi gian thuan hoa kéo dai tir 20
dén 25 gio khong anh huong nhiéu dén kha ning
hoat dong cua luan trung. Anh huéng cua do méin
dén hoat dong cua luan tring cang rd hon nira khi
chuyén luan trung tir 0%o dén 5%o. Néu khong dugc
thuan hoa hodc thoi gian thuan héa ngén hon 5 gio,
luan trung ngung hoat dong hoan toan, trong khi
thuan hoa véi thoi gian 10 gio co thé giam ti 1¢ hao
hut mot cach dang ké. Piéu nay co thé do sy thay
d6i d6 man nhanh da gy soc cho luan tring lam
cho chiing chim xudng day (Fielder et al., 2000).
Hién tugng nay ciling dugc Oie va Olsen (1993) mo
ta dbi voi truong hop cua B. plicatilis khi di
chuyén tir d6 man thich hop 14 20 %o xudng 5%o da
lam cho loai nay bit dong hoan toan. Vi viée ting
d6 man tir tir theo thoi gian cho thay ti 1¢ luan tring
hoat dong ting 1én va khong c6 su khac biét vé chi
tiéu nay gitta cac nghiém thirc tir 15 dén 25 gio
(Bang 1) chung té B. angularis c6 kha nang thich
nghi voi sy gia ting d6 man. Piéu nay ciing phu
hop v6i nhan dinh cua Epp va Winston (1978) khi
nghién ctru anh hudng cua d6 man dén hoat dong
va tiéu thy oxy cta B. plicatilis cho thay néu luan
trung duoc thudn hoa trude thi hoat dong va tiéu
thu oxy cua chung s€ tang hon so véi luan tring
khong dugc thudn héa. Nhin chung, ti 16 phan tram
luan trang hoat dong ting 1én theo thdi gian thudn
héa phu hgp véi nhan dinh cia Aronovich va
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Spektorova (1974) 1 ti 1¢ sdng cua luan tring cang
cao khi dugc thuan hoa tur tur.

3.2 Thi nghi¢m 2: Anh huwéng ciia d9 min
dén cac chi tiéu sinh hoc, sinh san cia ca thé
luén trung

Tudi tho ctua B. angularis cao nhat & moi
trudng nudi c6 do man 1%o. Co sy khac biét theo
chiéu huéng giam dan ctia tudi tho tir 67,76 gio &
nghiém thic 1%o xudng con 45,6 gid & nghiém
thitc 5%o0 (Bang 2). Theo Miracle va Serra (1989)
luan tring c6 kha nang diéu chinh d6 man cta dich
co thé thong qua cac té bao ngon lira tuy nhién cac
hoat dong va qua trinh trao doi ctia chang phan tmg
lai sy thay ddi cua d6 man dbi véi mdi loai, mdi
dong luan trung khac nhau. Potts va Perry (1964)
nhén manh phan ung déu tién cua dong vat voi sy
thay d6i nong do cac chat tham thdu thuong la
giam qua trinh trao doi chat va didu nay chi xay ra
khi néng do the”ip hodc cao hon mic chiu dung va
diéu hoa cua chung. Tuy nhién, Epp va Winston
(1978) khi nghién ctru anh hudng cua pH va do
min dén hoat dong va tiéu thu oxy cua B. plicatilis
cho thiy néu luan tring dwoc thuan hoa trudc thi
hoat dong va ti€u thu oxy cta chung s€ giam it hon
so v6i luan tring khong dugc thuan hoa. O thi
nghiém nay, B. angularis &3 dwoc thudn hoa 25 gid
trude khi bé tri thi nghiém vi vay da giam duoc tac
dong cua do man, két qua 1a khac biét cua tudi
tho khong c6 y nghia giita nghi¢ém thtic 1%o va 3%o
véi nghiém thitc 0%.. Tuy nhién, luan trung
B. angularis 1a loai dac trung cho mdi truong nudc
ngot c6 thé kha nang diéu hoa 4p suit cua chung
thap hon cac loai séng trong diéu kién lg man nhu
B. plicatilis nén & diéu kién d6 min 5%o di anh
huong dén qua trinh trao ddi chat ciia chung dua
dén sy khac biét thong ké vé tudi tho giita nghiém
thitc 5%o vOi cac nghiém thirc khac. Mbi twong
quan giita tudi tho voi dd man tir 0%o dén 5%o theo
phuong trinh y = - 4,0374 x + 69,695 véi R2 =
0,7759.

Thoi gian thanh thuc va thoi gian phat trién
phéi co khuynh huéng ting dan tir nghiém thirc
1%o dén 5%o. Theo Sarma et al. (2006), &6 man 1a
mot trong nhitng yéu t6 anh hudng dén kha ning
thanh thuc cua luan trung. Luan trung ti€u hao
nhiéu nang lugng cho qua trinh didu hoa 4p suat
thAm thau (Sarma et al., 2005) vi vay da han ché
phan nao nang luong danh cho qua trinh thanh thyc
va phat trién phoi cua chung, luan trung phai tn
nhiéu thoi gian dé dat dugc su thanh thyc sinh san.
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Biang 2: Anh huéng ciia dd miin dén cdc chi tiéu sinh hoc, sinh san cta B. angularis

< 2R Nghiém thire
Dic diem 0% 1% 3% 5%
Tudi tho (gid) 65,69+2,47bc  67,76+1,78c  63,39+2.28b 45,60+3,88a
Thoi gian thanh thyc (gio) 13,30+1,19ab  12,11£1,20a  14,40+1,51b 24,52+0,61c¢
Thoi gian phat trién phoi (gio) 8,56+0,18b 7,75£0,34a  12,16+0,87¢c 15,75+0,25d
Nhip sinh san (gio) 2,08+0,21a 2,43+0,23b 3,30+0,40c  6,67+0,29d
Strc sinh san (con) 21,40£1,07¢  20,70+1,16¢ 9,10+0,99b  4,20+0,79a
Tbe d6 loc (uL/con/gid) 7,48+0,93b 10,15+1,6¢ 6,87£1,84b  3,29+0,51a
Tdc d6 sir dung thire in- (té bao/con/gid) 15.335£2089b 20.022+3095¢ 13.996+3811b 6.6814+921a

Cic tri s6 vdi cde ky tw giong nhau theo hang dé chi si khdc biét khong c6 y nghia thong ké (p > 0,05)

Stc sinh san cua B. angularis cao nhat &
nghiém thirc 0% (21,4+1,07 con/luan trung) va
giam dan theo sy gia tang do man tur 0%o dén 5%o
(Bang 2). Qua d6 cho thiy mbi twong quan giita
sirc sinh san va d6 man trong giGi han nay c6 moi
quan hé chat ché thé hién theo phwong trinh
y =-3,7729 x + 22,339 véi R2 = 0,9561. Trong
didu kién d6 min ting, luan trang c6 thé da tiéu
hao nhiéu ning lwong cho qua trinh didu hoa éap
suat thim thdu nham duy tri sy song da dan dén
ning lugng danh cho qua trinh tao trimg giam thap
(Sarma et al., 2005). Két qua ciing phu hop voi
nhan dinh cta Miracle va Serra (1989) su thay doi
d06 man c6 thé anh hudng dén strc sinh san cua luan
trung. So sanh kha nang sinh san cia B. angularis
véi B. calyciflorus va B. patulus trong thi nghiém
clia Peredo-Alvarez et al. (2003) cho thdy & 5%o
B. angularis c6 kha nang sinh san trong khi
B. calyciflorus khong thé sinh san & d6 man 3%o va
B. patulus & 2%o. Két qua thi nghiém nay phu hop
v6oi nhan xét ciia Bosque ef al. (2001) 1a d6 man
anh hudng tiéu cuc dén tudi tho va st sinh san cua
luan trung Synchaeta littoralis. Méc du khong co
su khac biét théng ké vé tudi tho va strc sinh san
cua B. angularis & nghiém thtr 0%o va nghiém thurc
1%o nhung van cho thdy méi quan hé nghich giira 2
chi tiéu nay, strc sinh san cang 16n thi tudi tho cang
ngin, phit hop véi nhan xét ciia Snell va King
(1977); Sarma et al. (2006).

Tbe @6 loc va toc do s dung thuc an cua
B. angularis ting cao ¢ nghiém thuc 1 %o va giam

dan theo su gia ting cia do min (Bang 2). Theo
Oie va Oisen (1993) luan tring str dung nhiéu ning
luong cua qua trinh trao ddi chat cho di chuyén.
Tuy nhién, do diéu kién do min tang, luan trung
phai tiéu hao ning luong cho qua trinh diéu hoa ap
suat thim thdu nham duy tri sy song nén da anh
huéng dén toc do boi 16i cua ching. Toe d6 boi 16i
cua luan trung bi gidm lam khéa nang loc thirc an
cua luan trung giam (Lee va Macko, 1981; Korstad
et al., 1995).

Nghién ctru anh hudng cia cac didu kién moi
truong dén toc do loc va tde do tiéu hao oXy cua
B. plicatilis, Kang et al. (2010) cho thiy nhiét do
va d6 min cua nude anh hudng cd ¥ nghia dén tdc
d6 loc cua luan tring. O nhiét 46 30°C, tc do loc
cao nhit ¢ d6 man 35%o la 4,23+0,74 ul/luan
tring/gio va giam dan ti 1¢ thuan véi d6 man tir
35%o xudng 20%o.

3.3 Thi nghiém 3: Anh huéng ciia d9 min
1én sy phat trién ciia quén thé luin trang

Viéc bién d6i khi hau ngay cang anh huong
dén kha nang xam nhap man & nhiéu hé sinh thai
thiy san vi vay viéc nghién ctru kha nang nudi va
phat trién ciia mot sb gidng loai thuy san voi su
bién dbi nay dugc dat ra va kha nang gy nudi
B. angularis & cic d6 man tir 1 dén 5%o ciing nhim
muc dich nay.

Céc yéu to méi trudong nam trong khoang thuan

lgi cho sy phat trién cﬁg luén trung voi nhiét do
duy tri 28°C, pH tir 8,1 dén 8,5.

Bang 3: Anh huéng ciia dd méin dén ham lwong NH3 trong bé nudi luan tring (mg/L)

Do man (%o) Ngay 1 Ngay 4 Ngay 7 Ngay 10
0 0,110 0,250+0,082b 1,362+0,088¢ 2,745+1,425b
1 0,039 0,272+0,020b 0,917+0,220bc 1,472+0,337ab
3 0,047 0,308+0,066b 0,782+0,353b 1,321+0,456ab
5 0,025 0,046+0,008a 0,102+0,044a 0,068+0,029a

Cic tri 56 trong cing mét hang cé ciing ky t thi khdc biét khéng cé y nghia thong ké (p>0,05)
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Ham luong NH; khac biét khong dang ké giita
2 nghiém thitc 0 %o va 1 %o va dat gia tri cao vao
ngady thir bay va ting din vao cudi thoi gian thi
nghiém va dat gia tri cao nhat 1a 2,75 mg/L vao
ngay thi 10 & nghiém thuc 0 %o, (Bang 3). Theo
Schluter va Groeneweg (1985) ham Iuwong NH3
trong thi nghiém khong anh huéng dén sy phat
trién cua luan tring. Ham lugng N- NO,. dao dong
trong khoang 0,013-0,499 mg/L c6 xu hudng ting
dan vao cudi thi nghiém va gia tri N-NO,. dat cao
nhit vao ngay thir 10 1a 0,449+0,03 mg/L (nghiém
thure 3%o).

O nghiém thirc 3%o va 5%o, gia tri mat do cuc
dai dat duoc vao ngay tht 8 cua chu ky nudi thé
hién kha ning sinh san va phét trién cua chung &
dd man nay. O d0 man 5%o mat do dat cuc dai la
1.907 c4 thé/mL. Diédu nay cho thay B. angularis
c6 kha nang chiu dung d6 man cao hon so véi B.
calyciflorus, B. havanaensis, B. patulus, B. ruben
1a nhitng loai dugc ghi nhan khong thé ton tai va
phat trién & d6 mdn cao hon 5%o (Sarma et al.,
2006). Theo tac gid nay thi su ting do man chi anh
huong tidu cuc dén su phat trién quan thé cua luan
trung nudc ngot khi @ mén 16n hon 1,5%.. Trong
thi nghiém nay xu hudng tuwong tu cling ghi nhin
dugc 1a sy phat trién quan thé luan tring giam dan
theo sy gia tang d0 man tr 1%o dén 5%o trong khi
so voi d0 man 0%o, mat do quén thé B. angularis &

Phan B: Néng nghiép, Thity san va Cong nghé Sinh hoc: 38 (2015)(1): 95-100

d6 man 1%o ching nhimng khong bi anh huéng boi
d6 man ma nguoc lai con c6 khuynh hudng cao
hon. Nguyén nhén c6 thé do & dd man 1% tdc do
loc va tdc dd sir dung thirc an cia B. angularis cao
hon so v&i 0%o (Két qua Bang 2), voi thoi gian
thanh thuc va thoi gian phat trién phoi ngén hon da
dua dén mat do quﬁn thé & nghiém thic 1%o cao
hon so véi nghiém thirc 0%o. V&i mitc chénh léch
do man nhdé (1%0) va thoi gian thuan hoa dai
(25 gio), luan trang dan thich nghi véi didu kién
song méi va nhu vay ning lwong danh cho qua
trinh didu hoa 4p suat thim théu khong dang ké.
Két qua nay ciing phu hop véi két qua nghién ciru
c4 thé & muc 3.2.
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Hinh 1: Bién dong mat d luin triang theo dd min

Bang 4: Anh hudng ciia dd méin dén kich thuée (um) ciia ludn tring

Ban dau 0 %o 1 %o 3 %o 5 %o
Chiéu dai 82,20+10,76 84,90+10,94 86,85+8,45 89,55+11,48  88,20+13,14
Chiéu rong 65,10+11,98 67,20+13,10 68,46+9,38 70,50+11,84  69,45+17,79

Tat cd s6 liéu trong ciing mot chi tiéu khdc biét khéng cé ¥ nghia thong ké (p>0,05)

Kich thudc cia luan trung nudi trong cac do
man dao dong tir 0%o dén 5%o khong c6 sy khac
biét (Bang 4). Didu nay phu hop voi nhan xét cua
chc tac gia trude day cho rang kich thudc ciia mot
s6 luan trang va gidp xac rdu nganh nudc ngot
khong thay d6i khi dugc thudn hoa dén mot gidi
han d0 man nao d6 (Wallace va Snell, 2001) va
nguoc lai kich thudc cua dong vat phu du khong
anh huong dén kha ning chiu dung bién dong do
man (Sarma et al., 2006).

4 KET LUAN VA PE XUAT
4.1 Két Luan
Luan trung nude ngot B. angularis c6 kha nang

song va phat trién dén d6 mdn 5% trong diéu kién
thuan héa véi thoi gian tir 15 dén 25 gio.

Luan trung B. angularis khi nudi & do méan 1%o,
cac chi tiéu sinh hoc nhu tudi tho, thoi gian phat
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trién phdi va strc sinh san khac biét khong cé y
nghia vai luan trung & 0%e.

O d6 man tang dan tir 1%o dén 3%o, tudi tho va
ste sinh san giam trong khi thoi gian thanh thuc,
thoi gian phat trién phoi va nhip sinh san dai hon.
Luén trung B. angularis c¢6 kha nang sinh san ¢ d¢
man 5%o.

4.2 Dé Xuit

Nghién ctu nudi sinh khbi luan tring
B. angularis' 6 d0 min cao hon va st dung lam
thirc an cho au trung mat s6 loai ca nudce lg.

TAI LIEU THAM KHAO

1. Aronovich, T.M and L.V. Spektorova,

1974. Survival and fecundity of Brachionus

calyciflorus in water of different salinities.
Hydrobiol. J. 10:71:74.



Tap chi Khoa hoc Truong Pai hoc Can Tho

2. Bosque, T.; R. Hernandez, R. Pérez, R.
Todoli and R. Oltra, 2001. Effects of
salinity, temperature and food level on the
demographic characteristics of the seawater
rotifer Synchaeta littoralis Rousselet.
Journal of Experimental Marine Biology
and Ecology 258: 55-64.

3. Coutteau, P., 1996. Micro-algae. In:
Manual on the production and use of live
food for aquaculture. Patrick Lavens and
Patrick Sorgeloos (Eds). Published by
Food and Agriculture Organization of the
United Nations.

4. Epp, R.W. and P.W. Winston, 1978. The
effect of salinity and pH on the activity and
oxygen consumption of Brachionus plicatilis
(Rotifera). Hydrobiologia 73:145-147.

5. Fielder D.S., G.J. Purser and S.C.
Battaglene, 2000. Effect of rapid changed in
temperature and salinity on available of the
rotifers Brachionus rotundiformis and
Brachionus plicatilis. Aquaculture
189:85:99.

6. Kang K.H; S.C. Seon; R.Brzozowska and J.
Y. Lee, 2010. The effect of enviromental
factors on filtration and the oxygen
consumption rate of the rotifer Brachionus
plicatilis: a primary exploration of red tide
control. Institute of Oceanography ISSN
1730-413X, Vol.39, No.1:3-9.

7. Korstad, J.; A. Neyts, T. Danielsen, .
Overrein and Y. Olsen, 1995. Use of
swimming speed and egg ratio as predictors

of the status of rotifer cultures in aquaculture.

Hydrobiologia 313/314: 395-398.

8. Lee, W.Y. and S.A. Macko, 1981. Toxic
effects of cembranolides derived from
octocorals on the rotifer Brachionus plicatilis
and the amphipod Parhyale hawaiensis. J.
Exp. Mar. Bio. Ecol. 54: 91-96.

9. Lubzens, E., A. Tandker and G. Minkoff,
1989. Rotifer as food in aquaculture.
Hydrobiologia. 186/187, pp: 387- 400.

10. Miracle, M.R.and M. Serra, 1989. Salinity
and temperature influence in rotifer life
history characteristics. Hydrobiologia 186-
187: 81-102.

11.Oie G. and Y.Otsen, 1993. Influence of
rapid changes in salinity and temperature on

100

Phan B: Néng nghiép, Thity san va Cong nghé Sinh hoc: 38 (2015)(1): 95-100

the mobility of the rotifer Brachionus
plicatilis. Hydrobiologia. Volume 255-256,
No 1: 81-86.

12. Peredo-Alvarez V.M., S.S.S. Sarma and S.
Nandini, 2003. Combined effect of
concentration of algal food (Chlorella
vulgaris) and salt (sodium chloride) on the
population growth of Brachionus
calyciflorus and Brachionus patulus
(Rotifera). Rev. Biol. Trop. 51(2): 399-408.

13.Sarma S.S.S.; S. Nandini; J.M. Ventura;
I.D. Martinez and L.G. Valverde, 2006.
Effect of NaCl salinity on the population
dynamics of freshwater zooplankton
(rotifers and cladocerans). Aquat Ecol
40:349-360.

14. Sarma, S.S.S.; R.D. Gulati and S. Nandini,
2005. Factors affecting egg-ratio in planktonic
rotifers. Hydrobiologia 546:361-373.

15. Schluter M. and J. Groeneweg, 1985. The
inhibition by ammonia of population growth
of the rotifer, Brachionus rubens, in
continuous culture. Aquaculture 46:215-220.

16. Snell, T.W. and C.E King, 1977. Lifespan
and fecundity patterns in rotifers: the cost of
reproduction.Evolution 31: 882-890.

17. Stelzer. C. P., 2006. Competition between
two planktonic rotifer species at different
temperature: an experimental test.
Freshwater biology. 51: 2178-2199.

18. Tran Swong Ngoc va Vii Ngoc Ut. 2011.
Dic diém phan bd cua luan tring nude ngot
(Brachionus angularis) trong cac hé sinh
thai khac nhau. Ky yéu Hoi nghi Khoa hoc
Thily san lan thir 4. Nha xuat ban Nong
trnghiép: 65-71.

19. Tran Swong Ngoc, Nguyén Thanh Bric,
Nguyén Tan Khuong, Vii Ngoc Ut, 2010.
Anh huéng cua tao Chlorella va men banh
mi 1én sy phat trién clia quan thé luan tring
nudc ngot (Brachionus angularis) nudi trén
bé. Tap chi Khoa hoc Pai hoc Can Tho, s6
dinh ky 14, trang 66-75.

20. Wallace, R.L and T.W. Snell, 2001.
Rotifera. In: Ecology and classification of
North American freshwater Invertebrates
Thorp. J. H and A.P. Convich (eds).
Academic press. NY. Pp. 195-254.



