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BE 15CH, IR R RMEERAANEHREER EER I IRTERNEM,
RAMEEEEZ LI, GRIEXASEZZRN LA BE # TRE X 0.005mgL ™ '8, FEET
BN EERTHERES, BTEE D, 25CH30CH, i LEHEKE N 0.00ImgL ™', f£i%
WE T FHBEEERK REEMK, FHHEINEE P, 30CH,0.010mgL ™' M K EA0H
fEH.
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7% G, B HouEEE AR TR EA B A LA, B BCE ARG R, AR K
hayfa, AN ERURZRTH L TROFEY, B TR MREELMRENYHE
WA o E S, SRS, R A R RE R R E WA R .
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KAE 25C T#ATHH K. Phk — WIS M 45 B B S00mL # = A B, F R Bl 1
TALIE I Gilbert™ I/NERBE AR Y (HB I HE) , FLRENHT W, Bk
INEREEFEN R, BRAT AR RSB IFFRRE WL 3. 4 K (A& LALLE 4,000r/min T
B 30min), ARG B AREEFRRIE/NREFEHRE 2 x 10°Cells mL~', HHEEY
4,000lx, BB L L'D = 18:6,{R& 25 + 1C, I FMEF X FH - RS RBOFRER B>
GRARDL, #6 AN BE R AR TE 1.0ind. mL ™' £4.
1.2 BLiaEmH

R AR KECR 1.0mgL ™ "W B, iK 98 9 F B U 2 4 BIEC 2 0.001, 0.005,
0.010mgL ", B—ATH LT ENTRH, AYKER 1.1
1.3 #BFiR

AEZHKEDPEMA 100mL % 1.2 HERB BAMN L1 hEkdm s R, HE
K 1.0ind mL™ ", WHBAZH 4 AIESBRE T HHEF h FHASFNE15+1C,25+1C
30 = 1CIRE T #HITXIIEF, RBEEAAR 1.1,
1.4 ®ARAENTH

MR 24h B SmL A &L, EM BB T ERIHEL HH BRI R EFHBRIE R RES. #
AR K P, 1R 3CE 4 AP B )7 8K R Paloheimo™”:

MF + MPF AE

BEXESK = X 1009 H = X 1009
R EIH = U vprr A (0% PR = e F T weE %

MF——IEZ #E 4k (Mictic female) s AF——3E 1R 3¢ M {& 8 (Amictic female) s MPF—
7= #E ¥ {& (Male—producing female); ME—— iR &2 B8 (Mictic egg); AE— JE B &80
(Amictic egg).

2 #£R

2.1 15CHLIXMBENE, BRI BE R S LLMEPIELE A%

RINISCH, FREHAMHAETEERHEEE. IR LIRS AE 4 1
AR AL 1 L.

RITEHBANMEEERIdZodRBEAE KN, BMNAEHBREFHEL
b, RRHEEALN 6.4ind mL ™', AL TRERS. TUR ISCENELEEER R LK
FMEEYFZE". BMF L TERS KEAH, ErdEHHER. 0.005ind mL ™ "HFf
HEKEEHEREEXEA NedF i H L L, 10d 35 52.4ind. mL~'5 0.001 A0
0.010mgL "4 % & W b E I Fr ot B MM 2% L, K AN R EBEENRB B
HEOE, R REEYN 29.8ind. mL™', AILLE S ISCHEME L TR RHELE ER
HFPBEMBE K, JLLL 0.005mgL ™ X FR BESE K B AL

BT TR 00 E & LR 5 T8 BUOK R IR 4 7 =B T FRBE, [ B 32 K 5 i IR 2 ME R —
TR A | BURBR B, T O E EU R R B v B ] P 3 7 R U0 1Y 4 3o 4R L E A S 4 AR
Xt FEAEL, T LA P ME EERT LA R FRBER T2 P= OB &, & 5 A 68 £ o ) b B 3 R 5538 o 9
SO, MENBE K. TAYER SR, SR E R, B LLE R L Ft. M EEE
BB R KA, £ 3T R YA TS B R ) 5 A B IR R 2 RL, 50 L e RREE
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Tab.l The effect of rare earth-element (REE) on rotifer density, rate of egg to female and percentage

of mictic female of B. calyciflorus at 15C

Lo gRwkE E3ill E 38} A Experimental time (d)

Concentration of Type t 2 3 4 5 6 7 8 9 10 11 12

REE(mg * mL™")
Puiitiil EE 2 18 2 3 38 44 64 52 38 24 24 2
0.001 (IndmL™) 2 16 16 44 84 I3 17 212 26 244 258 298
0.005 22 24 58 82 178 266 368 412 524 502 48
0.010 2 18 24 28 54 82 192 20 242 298 268 272
xf B BRI 0 044 050 050 046 0.28 027 078 017 058 020 020
0.001 (Egg/female) 0 050 133 102 079 059 045 051 028 056 067 0.63
0.005 0 063 175 139 109 049 073 122 025 130 0.58 0.5
0.010 0 089 1.00 101 112 061 067 027 027 1.08 0.74 0.58
Xt FR 4 TR AT 1 0 o 10 526 0 0 0 0 0 0 0 0
0.001 HaR 0 0 833 488 337 451 1467 23.79 1629 11.16 20.00 0
0.005 (Prcentage of 0 0 1250 1.89 462 588 2075 24.62 1557 20.16 19.46 0
0.010 mictic female) 0 0 1300 0 2.44 12.50 20.00 2633 32.89 34.33 3897 37.25

=R S M E R, TR AR - EEE.

15°C B BPME b 2 B RO B B, st BRAA7ERT 6d —HBK. ZE 04 A/ L T #sh, 25 8d
BE(N0.78), EBNIRE K B, %4 0P M /K. 0.010mgL 'AHE dEMEKK
(1.12), B F5 B, {H45 10d X 724 1.08;0.001 F1 0.005mgL ™ "H % 3d B FI & & (53514
1.33 M1 1.75),0.005mgL "4 &d, 10d X H I BANKE ¥ (43514 1.22 #1 1.30) s FHHE
% 9d EERK (0.17—0.28 £4).

BT REREN R TIMET, AEES AT, SRR, HBER
MR E R R RAEAE KD IR, B SR RRIASENLS. 15T, IBHRE
B4y AL 2 B AR A, a AR RBEES 3d,4d 5108 10% F1 5.26% LA
Ah, KB BB TR MR B 0.001, 0.005 F1 0.010mgL ™ '4H . 7E 28 3d i FLIR A0 ME 4K,
HE SR 5H 8.33%. 12.50% 1 13.00%, B3t A, FHAHES SIFREZHMK, R E
EFt#as, 0.010mgL RS WIEFI RN EL LA E 38.97%, i/ T HEA.

22 SCHBIRNEMNBRRMBETE. BRXBSEMIPMLAR M

F 2 M B RE AP 25CH, Id B Sd SFAFMBEHFEEHZEH EAZHBEKME, KU
0.001mgL ~ "4 ¥ fin B B, % 4 7% 92.4ind.mL ™', F K 4 0.005mgL "', 2% 70ind. mL~ ', HH
W R xt M 4R, &y 50.4ind. mL ', 0.010mgL ' 4 & K, {X & 28ind. mL~'. BEJ5 ) JL K ER
0.001mgL ™~ 40 #9 % BE #4645 7F 80ind. mL ™'Y E4b, HE JLAN % E 28I E 30ind. mL ™'
T.HGLL0.0ImgL AT, HILAT . £ 25CHRE L T EWEE R 0.001mgL™ "N
%5 0.005mgL ~ "B S AT I i Al ORE 4 B 1 fn (8 R e ot E B AT, 0.010mgL ' HE B AN K BB
B — BT 30ind. mL ™', sHME# R EE KRR AHE.
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Tab.2 The effect of rare earth-element on density, rate of egg to female and percenitage of mictic

female of B. calyciflorus at 25C

®LocEkE %51 E B Experimental time (d)

Concentration of Type | 2 3 4 5 6 7 8

REE(mg - mL™")
xtHRA FE 2 8.4 16.6 21.2 50.4 204 9.8 32
0.001 IndmL™' 2 11 18.8 50.8 924 79.2 81.2 6.4
0.005 2 6.8 142 41.2 70 14.8 1.4 0.6
0.010 2 9.6 18.2 21 28 3 48 5.8
pogiitiil i) e 0 0.48 0.50 0 0.06 0.06 0 0
0.001 Egg/female 0 0.46 0.15 0 0 0 0 0
0.005 0 025 0.11 0.05 0 0 0 0
0.010 0 0.32 0.20 0.07 ] 0 0 0
puiich TR AT WK 0 0 10.71 0 2.04 0 0 0
0.001 AR 0 9.31 0 0 0 0 0 ]
0.005 Percentage of 0 571 5.41 0 0 0 0 0
0.010 mictic female 0 0 0 0 0 0 0 0

25CHT, SFHMMLEA KA EEY, AR RYLE—-Aa THEA,
(4> $1 4 0.48,0.50),0.001mgL " '4H¥K 2 5 0.005 #1 0.010mgL ™ '4H #9 3 3h #4534 — BUH B & B
RFEHE. BxtBAsh, HeHm oM 2d &, 0.001,0.010 F1 0.005SmgL~ &4 5
14 0.46,0.32,0.25; 3d 2URIMEZE 0.1—0.2 Z 8], T3t BA X EE. =% 0O %
KRB T % AR 5 RIF T RILH.

25°C B, 1B AT AR E 43 LR A9 AR B R B 5 B LEAE BL, BR 0.010mgL ™ "84k, B LRHB
2d FF i H BLIR 3T #E 44, 3 BB 4H 0.001 A1 0.005mgL "4 4 51N 10.71%, 9.31% #1 5.71%:;
0.010mgL 'HERE N LR B ILIRHEAK D B, X 5 %A ERKA X,

ELREWRMBERYANREENYIEBESHEE, XFHIAL S Gilber!™ 1 45 R H
.
23 CHHBLITENEBMBTE BXA S EMIPMLL R M0

MWF3FEN: HGRE N 0CH, M R EN SN E, RRERENE 2d&
HFPREF A R K, AP 5 T3 4d, SA BFIE&R K. AT HH, 0.005mgL ™ 'H10.010mgL ™ '4H
WadHEE R KA, 4 50 84 1126 1 3lind. mL™' 0.00ImgL ™ " H 5 SARHFHEE R K
(154ind.mL™"). \E SdFAHERBZRT LY. ANEETHLBEHTEE. 0.00ImgL ™
AGEBNMARHEETHESA, % FHE 30ind mL ' HI BT EX 6d(AEE 3d T4 8d);
0.010mgL "ABEENLRHEFE —HMT 3lind mL™ ", 5 6d B BEMR B, WTUE
H:30CHE, 0.000ImgL 'MW Lo EANAT @ R MHEEEAKRRES, METLUEHG
I A 1) Bt ) G, B B T 0.010mgL ™ "B ASAUAS BE (1 %6 He o B 485 35 38 n 2 T o e B 5
KEMWHIIER.
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Tab.3 The effect of rare earth—element(REE) on rotifer density, rate of egg to female and percentage
of mictic female of B. calyciflorus at 30C

WEonEWE g3 L5348 [E Experimental time (d)

Concentration of Type 1 2 3 4 5 6 7 8

REE(mg * mL™")
ik EE 2 9.40 38 84 35 3% 25 6.40
0.001 Ind.mL"’ 2 9.00 34.8 133 154 104.2 932 53.4
0.005 2 14.4 46.8 126 52 30.4 12.6 3.80
0.010 2 4.60 27 31 13 0.4 0 0
ot 2H BR#E L 0 0.09 0.45 0.46 0.03 0.16 0 0
0.001 Egg/female 0 0.58 1.08 0.29 0 0 0 0
0.005 0 0.63 091 0.15 0 0 0 0
0.010 0 0.39 1.30 0 0 0 0 0
gt B 0 0 21.95 16.84 11.91 0 0.23 0
0.001 A5 0 0 5.41 13.59 6.58 0 0
0.005 Percentage of 0 0 0 26.50 10.32 0 0 0
0.010 mictic female 0 0 17.39 7.41 0 0 0

30CHT, FIARHM ML RAES 3d Fl 4d B — KB KE. T A LS 4d &
K (0.46), HBTFEBERE B 4 40—80ind. mL ™ 'R, MG MR RKIDM L RE L EHN —
FhEA., WM LBEAES&EXFEF RGN, TEEK, ET&ASE 3d XFHKX;0.001,
0.005 #1 0.010mgL~"#43 5124 1.08,0.91 F1 1.30, H 5 & b ) B 307 F i v i A9 Bl — K,
BEETFRREELL TS KB, SxTRAML, KK L TEG R REXHERE, #
FhEER R F TR KWt HESARBEREM BN, AR ED N &
Y. T BRI AR T A B, A B, 8 Sd B IARBRAM BB IL TR 0.1 &£
4.

30CHHEXC B RM AT A, X HBAR 0.010mgL "HEEMGHE 3d &R, 75
N 21.95% 1 17.39%; FEE MR BB, X A MR REREE 4d & TF 0.005mgL ™ "H5M, K
ERE—HETHEEH: 0.00lmgL "HEH. 0.005mgL ™ 'HE 4d A FF 1 & BB A HEIK,
BEHELKATEHATEA (26.5%). TUER. SEAMZEKEAMBHARTIER
MR LB AR K MBEEIRARE X, AELEER—X,

Z BRI E N IBEN ISCH, I Lo B R @B K, L 0.005mgL ™!
BB B, S RBUR BT, RV EFMRTHI B, KBBRK, A8 FFOEEA
LR R N L BN T RESER AR FEE, BE 25CH 30CH, 0.00ImgL ™!
MR LMk BE AT R  Ah B R A A R I K, RE R IR L A [ B0, (HE L IS & & #
LEEFRERAEY THEAEMANENMNRZTE. SEERT 0.005mgL ™ '8
TTRMMBESKEMHERS. BEREAR. B LEEREBTRK.
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30 HINATRAXABIEFRATITHEMERNS

HET, R LR FRE B EAAS ELIE I (Chemostat, Cs) . £ EZEH 5F
{Semicontinuous culture, SCs). 7t # M 1% 5% (Fed-datch culture, FBCs) F11E 1 38 55 3
(Turbidostat) P4 #J5 KUY, KR — AR TE 100ind. mL~'d ™~ 2BV FE ST F B Fh e 2
—MTE S0ind. mL~ A A, BE¥ BA R R EMEY MM D, — R R HEHA Y
X AL B R B L Y. T RE IR B — AN R, AR AN R BB D S E,
INFREEE R, TR R E, U RAETRA, ARG RRY. EARNEE XM
TLRMEEKRENE L TETRAMBEY K, REHFEE. RE - RELXNE,
AAEMIEEFAEMN, OKRE ISCEA. BRNEEEE R mEMYRER AREE E
FRGL. ZBEEXAHT.AMEEXRER I TETREFESERNERY =R, hAER
HE OE R, B —JrHE, ARFEDKEK & MEE A 80 L TR AFEERNE L, il
AL EAENAE - ENESEN. AT, B xER THEFALXEREYH AT
THE.

B LT B IR A LM AR, FIERRBEK 14.6%"; REBFELHASTHE
ROEEMEAESRY,; BEWENNEEKT, RIS RMMEHAE KM DNA WS
A, B e LI AR AR E L B SRR, M TREE R E
MIRE: —BR LA ME s R mEERK, /N RESREEAL S RNER
. =R oo E el i UK,

32 MBEBAFTEMBIBERSEMNXE

BEREXUAIREREEMBEREARFEENEN, CREEHENBE LI —HEFESRIU
Carlin iA K : FEE R B (Synchaetu lakowitziana) , B35 B (Notholca caudata) , KB % B
# W (Polyarthra dolichoptera) , ¥ IR W 3 M (Keratella hiemalis) VIR MR S RBF R K
% 5 [E) o B /YT SR e R (Asplanchna priodonta) s R = % W (Filinia major) BB
KMREETEHE —ETREMBEEELHEXRY, AHRELL ZHEBRRR
VY Y AT M A 7E o B B K R B ok B EL L B, AR AT 5 SR B R R A ME AR BLIE
BRI BRI IE S K, FER K B R AT — K IR S LB oK, fE M B e R BE i, R XS
AR B 4 3R AR

2 % X W
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THE EFFECT OF RARE EARTH-ELEMENT ON BRACHIONUS
CALYCIFLORUS (ROTATORIA:MONOGONONTA)
AT DIFFERENT TEMPERATURES

Yang Jiaxin

( Institute of Hydrobiology, The Chinese Academy of Sciences, Wuhan 430072)

Abstract The population density, rate of egg to female and percentage of mictic
female produced by rotifer Brachionus calyciflorus Pallas cultured in various
concentrations of rare earth—elements (REE) were studied at 15+ 1C, 25+ IC and
30 + 1C, respectively. The density increased with increase of the concentration of
REE at 15C. The optimum concentration was 0.005 mgL~', the rotifer population
density was 92.4 ind. mL ™' and higher in this concentration than in others. At 25T,
the rotifer densities increased quickly at concentration of 0.00lmgL ™', and was higher
and the percentage of mictic female was lower than in others. Although the rotifer
population density increased quickly in short-term at concentration of 0.005mgL~' at
30C, the duration of highest density was cut down. The rotifer population density
decreased at the concentration of 0.010mgL ™",

Key words Brachionus calyciflorus, Temperature, Rare earth—element



