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BE. MBARRERIERE, 763 B (20C . 25CH 30T )0 3 Fhat A WK E (6.0 x 10°
cells/ mL. 3.0 X 10°cells/ mL 1 1.5 x 10°cells/ mL) 3£ 9 M &AFHE T W ELE 25 BIKIR G
TR B BT T 2 9, I8 0 20C MR MIHIE R 6.0 X 10°%ells/ mL 89 & HE T8 RKIRIPH =
BRIE UK 2 B K, O 50 B K IR B MR A 2E 7= 80 B 3E 4 45 6.0 X 10°cells/ mL #11 3.0 % 10°
cells/ mL # B HIHCE 7 52 25C A 30C FRAKIRIBEFNBRERYKE. 20CHRBERM
BT REERT 25CH 30T B, TR EMEYHRE U R FH R EER S HR
WK 2R R S,

XgiE. SRR E, KIRW, =&, BRKE, BE, SYKRE
hESHES. Q959.18]1 XEKFFIAM. A XEHRS 1000-3207(2000)02-0107-07

BEMESYRERENBRMESKNERAN ITEATH . AXEEMEYKE
X BAKIRBRE M BF RIRE R . Snell 1R TIRE. SY K E SN FHE T 38 HE
B% # (Brachionus plicatilis Muller) IR HE AN E WY, BRFESMETELTYH
W 3P AR B % 1 (Brachionus calyciflorus Pallas) J5 1818 38 #E 4K & 2 R #98 m Y,
Hagiwara £ R THR S YRE T RENEHE R RKREE RO ERE, XTK
FEE TR BA R R TR BEEYRETTREAR, Lt A REREMEY K
EHAATRRARKFHIEREVEN. AXURNAMHEETRERB AR, AR T
ARBREMBEYRELS T HARRIPEIEBIE S, 87 7 1%F 5% R IR P By LA
TRt E%,

1 #SEMAEZx

1.1 BHRAEEMEE TRAZEFEERHRT 1997 4 3 A A RIUABIRY b 4K
IREIFEIL TS, TREFATEERN25+1CT. BREBE OLRIEE Y 30lx, L'D = 14:10)
THATSERE IR, IR Gilbert (1963) BB 51, By A 4K HB4 &1 5%

By, 4T 38508 K B0 & B 4% /NERBE (Chlorella pyrenoidosa). 3&FeBHEIZE 2 M HE E, U
HPr PR IR BR AR

AR 1999-04-01; fEITHRE: 1999-07-15
BESHA: HRAKMFBSEHTE . 1 RIKERIPIE ST RN A RF B (39870158)
fEEBM. EHEE (1965—), B, EBEAEA, BHE, HLt, ABRKBHNVESERAR
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1.2 BERNEFLE LRE3FEE (20C.25CHI 30T), 3 F & Y%K #E (6.0 X 10°
cells/ mL. 3.0 X 10%ells/ mL F1 1.5 x 10°cells/ mL) 3t 9 MEHHETHIT, SHE 3 E
. UAEBHN ISmL B OREMNIEFRAN BHHRYEBEN 10mL. L HB-43E 2K
B, 40T 46 08 K B B AR 3B (Scenedesmus obliquus) A B EY. L TIHEEAKS
(BROLBIRE L 1201x, LD = 16:8) H#17, LRA, R RBTFERGHASTHIEH
48h KA b, SERGET, 3% B OB RE AL RIS K 72 2—4hRA R AAK, SR R 4 — MR IR
TR EFM ZE R R FEBZ AT R LR, BHFEE N lind. / mL. LRSES, G 120 HHE
HEERERFNRTEAERERNELEY: S 4h SRR R RE LT ML, 18
K R AKBR BRI B — K, O R 35 SR A 2R T DU A Ak IR B9, $00RE R, SR RS,
B EAREHRERIEFE., TRESRET 250405 Rk R 50 E T 52 P — A
AR ML, H 20T E 30T B LR AT AR Y 13d. 9d # 7d.

1.3 Hftt MERSEM RIS FER 8RR HAKIRE A 505 5. B X S8 E XAt
B Y530 (81,

2 &R

21 BRHHHEDS

20CH 25CTF  RASHAEMBENEERAEERYREN T RS KMHEYE. T
30C T, FE AR X B K % 8 2 A, 3.0 X 10°cells/ mL A1 1.5 x 10°ells/ mL A8 . B %
HZR,6.0 x 10°ells/ mL AR B KRES. F—SYHRET, MBI K KR AMA
V6] 5 R ) T T 4 48, ME30°C L 6.0 X 10°cells/ mL 2R #b; T B A Foh % 25 5 B 35 0L BF
AR/, S&EGHE T, RREBHEMBENRATEMNSEHBENKEENT LI,
BMAFHTEFFRABE. BYEREURFHERMNZEEAYN AR TELARET

Rl TERFFHTHLRERANBRAMBEENMERKE

Tab.l Population growth rate and maximum population density of B. calyciflorus under different culture conditions

BE BRYWE BARHEE B KR
Temperature Food concentration Max. population density Population growth rate

(C) (x10° cells/mL) (ind./mL)

20 1.5 161.11+56.21 0.4194+0.0335
3.0 254.44+91.43 0.4991+0.1240
6.0 331.11+28.35 0.6015+0.0381

25 1.5 44.78+13.83 0.6880+0.1663
30 73.11+£16.39 0.6749+0.1635
6.0 137.77+8.39 0.5930+0.0454

30 1.5 53.67+7.68 0.9940+0.0360
3.0 60.89+23.86 0.7354+0.3189
6.0 40.66+0.58 0.5294+0.0001

EFWRW(p<001):; MBEMMHHEKEAATENR W, BEMSYRFEHLELER
TR HRA REHE W (p < 0.05).
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Fig.1 Quantity dynamics of resting eggs of B calyciflorus

0'01); 30CF, 3.0 x 10606115/ mL 4 under different culture conditions

HRERBE =B B K, 6.0 X 10°ells/ mL 060 x 10%ells/ mL# < 3.0 x 10%ells / mL 4 ALS X 10°

HIKZ,1.5x% 10°cells / mL A & /), cells/ mL &

CHRBAEREENESR p< 2 20T b 25C e 30T

0.01). Xtk BRBRTE BUBC R AT 0 X B F 7 25 43 47 % 9, 18 38 A& v B DA B 6 3 ] B 32
MY RRMNERRERAREENEMH(P <0.01). FEHKR(LSRE) Bx, Bl
PRER BRI B FELL 20C T 3 MMM 307C. 3.0 X 10°cells/ mL A& K, 25C FE 34
WA 30C. 1.5 x 10%ells/ mL HKZ,30T. 6.0 X 10°%ells/ mL A HIE,

PRER ORI B33 (E) 518 (Y, C) MY E (X, x 10%ells/ mL) B X EH.

E — 26.0157X_0'31056_0'1004Y
R’ = 0.5332, P < 0.01

2.3 RAMBPHBIBERSZNTRE

ERUTHEST,. RRMHPRIRSHEE RN TR EHESN TR NETH
EZHER, BREMBEXEEET LSRRG EENE W (p < 0.05), T &Yk E KR E A



110 Koo £ 0 ¥ #® 24 %

®2 TREFF4HTIERER BKIRPRANEHNE

Tab.2 Production and formation efficiency of resting eggs of B. calyciflorus under different culture conditions

8 A BYWEE b2 i PREE R =2 & BB
Temperature Food concentration Culture time Production Formation efficiency
) (x10°cells/mL) (d) (10mL. d) (ind./lOscells algae)

20 1.5 13 559.00+81.43 2.87+042°

3.0 13 1004.33+198.89 2.60+0.49*

6.0 13 2032.33+141.50 2.61+0.18°

25 1.5 9 167.67+7.51 1.24£0.06"

3.0 9 438.67+34.53 1.62+0.13°

6.0 9 600.67+81.05 1.11£0.15°

30 1.5 7 118.3328.02 1.1320.08"

3.0 7 469.33+120.08 2.23+0.57°

6.0 7 159.67+8.08 0.38+0.02

¥ FEILE (LSRE): MEATFHRHARLEEER.
Multiple comparison of Least Significant Rank: The same letters indicated that there were no significant diff-

erences among the groups.

3 TRAEFEATHEERRENTYRIBETIRNERE

Tab.3 Mean mixis and fertilization rate of B. calyciflorus under different culture conditions

%5 4 BRYWE 3 e 1B 2 AR
Temperature Food concentration Mixis rate Fertilization rate
(C) (x10° cells/mL) (%) (%)
20 1.5 29.84+7.22 53.99+1.15
30 27.10x2.80 53.07+8.04
6.0 30.89+0.70 58.90+4.81
25 1.5 19.27+6.70 52.83+10.43
3.0 23.69+4.69 54.54+11.23
6.0 20.92+1.28 50.42+2.58
30 1.5 15.95+1.55 47.69+7.72
30 26.30+6.71 55.31+11.98
6.0 23.88+2.85 62.34+4.69

EYHENTEERYNEITEEMNEE (p > 0.05). ZEIKE (LSRK) B/R,20CHH
FHEXHET S RBREEZEMAT 25CH, BEF KT 30CH;25CH 30CHITEFHNE
B MBEMEYREULRFERMZEEAER S PHRESHEAZEELTENE W
(p > 0.05).

3 itig

3.1 RENRYRENRERHEEKHRRE
EARRGERXY, ER-RET, SEERER AT EERYKREN T &mNH
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KOO AFRLEREZH, 20CHMSCTHHBEERKRASH 38 30C THARM
M., REFER, THESEFBETESNEYKRESREEN MBS KAAMEERE
x.

ER—SYWET, FEEEREBEN TR AN, KB F, B 30C.6.0x 10°
cells/ mL 440, HASHERFHE 4d NER—FGE A Z FAZH R HHER 8B
#, BRECIHE AN, B REL R R A% E IR E A R T A TR, i
KB REFFENRBINEERENATTNSEE. AHRERRY, BAME XD &4
TR EHEERENASME S, HMHENBEREEHIEEREA AR/, XA
BEHTERIRPEABRATERMAMISBERBR IR AN HEDEEHEL, AR
SRET RS RRMEEKEOZERATREEETR&K.

32 RENRPREXNERBIHETSBNZHEE R KERIPF LR IE

HRIEH, HSEERRMH PR E > REERENARTREME", &
HRFTH,20CTEREERAWBXMAT S EEEKRT 25CH 30C THIRZHE R
SFE,TM2SCHOCRIEEENER. BEBETRANBEXHE T RERTREH
FHERE T HE PR A MY R ERRE R, Hagiwara FOB xR, BE
SHERERRANREBEZERLEENE W, AHREREH 5.

ETEYERENRBSHEATSEZMNZERGEZW, CHERERY, —EHEANNYEY
WESLRWESHEAE > RNZEEREEENRER™D Y, AHAERBRIELTX—
A, BEMNRRKKRNERAENZMEEMTSE. M B rowndiformis Schugunoff il
B HAKRPE R EREEREMNARTMELA MBEERRANEZHRY, AHRS
REH, 20T M 25°C T B Yk B xR BR 5 BT LR 8 0 B & B 0, 30C FBR 6.0 X 10°
cells/ mL 251, F4% W9 4 i 4K BIR B JE B0k 2 Bl & W vk BE ey 3 K o /b

R4 BRAKERPRBAR AR R R H RS )

Tab.4 Maximum formation efficiency and time of its appearance of resting eggs of B calyciflorus

BE BYWRE BRTE BB H BLA fH]
Temperature Food concentration Max. formation efficiency Time of its appearance
() (x10° cells/mL) (No.d)

20 1.5 3.11+0.51 11
3.0 2.88+0.43 11
6.0 291+0.23 11
25 1.5 1.45+0.11
30 1.87+0.13
6.0 1.26+0.27
30 1.5 1.58+0.23
30 3.29+1.19
6.0 0.38+0.02

| &= & = =2

1) FERE.EEK, 1998, RYFMEMKESSETRERKKINERAER. sit2EH (FTH)
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MAPFFTERTH, EREN 20C . BYKE H6.0 x 10°ells/ mL K &4 HAE TEIE
BRR SRR =BT SRR R, BT UAN, Z&HHSNEANTERHEHT
RBARIRIPAEENBERG. BETHEAEFEFREBLABFIEN &GS, B
AR EA B B R R R, A ERE THRERENSKEHITESRBR IR EZIT
B, FEMHEMR T, 6.0 X 10°cells/ mL. 6.0 X 10°cells/ mL 1 3.0 X 10°cells / mL J2 43 B &
20C.25CH 30C THRIRSPABALAE =W BIERYWE. N BRBEREKHFHES TR
BB R TE U R R H BB R (% 4), BRI HBEHFFHRFTHREE, TH— SR EK
B B0 AASE AL A 7 I R 05 3k 25

2 £ x W

[1] Snell T W, Hoff F H The effect of environmental factors on resting egg production in the rotifer
Brachionus plicatilis [J). J. World Soc., 1985, 16: 484—497

[2] BEF AR Y. RAAGYMSEEELHEBOLE ], WEAE, 1998, 10(1). 43—48

[3] Hagiwara A, Hino A, Hirano R Effect of temperature and chlorinity on resting formation in the rotifer
Brachionus plicatilis [J]. Nippon Suisan Gakkaishi, 1988a, 54(4): 569—575

[4] Hagiwara A, Hino A, Hirano R Comparison of resting egg formation among five Japanese stocks of the
rotifer Brachionus plicatilis [J). Nippon Suisan Gakkaishi, 1988b, 54(4): 577—3580

[5] Hagiwara A, Lee C S. Resting egg formation of the L-and S—type rotifer Brachionus plicatilis under
different water temperature [J]. Nippon Suisan Galkaishi, 1991, 57(9): 1645—1650

[6] Gilbert J J. Mictic female production in rotifer Brachionus calyciflorus [J]. J. Exp. Zool., 1963, 153: 113—
124

[7] EZ®. B BKRBEYHASTIE M]. b5, BEBAER, 1991, 340—344

(8] MWaile. ¥ ABEMGEHERRAKRMELNER (M. B. FEsiWF¥LEHR, ChPEDHYREH
Ry, . pEMLHE. 1999, 312—318

[9] Sarma S S S, Rao T R Effect of food level on body size and egg size in a growing population of the
rotifer Brachionus patulus Muller [J]. Arch. Hydrobiol.,, 1987, 111(2): 245—253

(10] E&8. PHEEBREAMBHKNASEXRN FHRAR—BREMENSENE T (1], SEHEER,
1995, (4): 21—27

(1] B BESEETERLPNET. BEERKANESRHER D], KEEYER, 1985, 9(3). 232—
240

[12] Kagone T, Hagiwara A, Imaizumi K. Temperature conditions enchanching resting egg production of the
euryhaline rotifer Brachionus plicarilis O. F. Muller (Kamiura strain) [J]. Hydrobiologia, 1997, 358: 167—
171

(131 Snell T W, Hoff F H. Fertilization and male fertility in the drotifer Brachionus plicatilis [J). Hydrobiologia,
1987, 147: 329—334



2 R, BRI B IEE B R Rk IR BRI R R 113

EFFECT OF TEMPERATURE AND FOOD CONCENTRATION ON
RESTING EGG FORMATION OF FRESHWATER ROTIFER
BRACHIONUS CALYCIFLORUS

XI Yi-long and HUANG Xiang—fei
( Institute of Hydrobiology, The Chinese Academy of Sciences, Wuhan 430072)

Abstract: The effect of temperature and food concentration on resting egg formation
of freshwater rotifer Brachionus calyciflorus was studied by accumulative population
culture under 9 treatments of 3 temperature gradients (20C, 25C and 30C) and 3
food concentration gradients (1.5 X 10°cells/ mL,3.0 X 10°cells/ mL and 6.0 X 10°cells/
mL). The results showed that under the culture condition of temperature 20C and
food concentration 6.0 X 10°cells / mL, the production and formation efficiency of
resting egg were 2032.33 + 141.50 ind. / (10mL.13d) and 2.61 + 0.18 ind. / 10°cells
algae, respectively, and were both biggest among all the conditions. This condition
was optimal for mass production of resting eggs. At temperature 25C and 30C, the
food concentration of 6.0 X 10°cells/ mL and 3.0 X 10°cells/ mL was also optimal for
the production of resting eggs, respectively. At the temperature 20C, the mixis rate
was bigger than that of 25C and 30C. There was no significant effect of temperature,
food concentration and their interaction on the fertilization rate.

Key words: Brachionus calyciflorus, Resting egg, Production, Formation efficiency,
Temperature, Food concentration



