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W AR AR A HEE I R EEE T
B A FRIE Sy B R SR 20 I RH, R
KRR R 18.6 m’, B FR G /K WP Z 2 m T
FI V0 IR K, S A8 A TH) /K8 A 23~28 °C, 2R
28~32, FZR L0 ORI R AT o 1ise DL K 4y RN %))
A () B B, BT RR K920 1.0 m* / o R4
300 5K 724, SERAEH T 4 DA M.
1.2 HHEARE

UL B 305 4 BN B T R R,
B0 3 d /AR 1K, RFEN, EEAF B I f &
o s NSRS B A BT AR (S) 2 5 em X
5 om ZR LM SRR, FTT RS T A LR
TR, N SERLRE SO R VST, R R A
T, TR E AT HUN 5% A6 R B IR HOE (1 [ B
SRR bR YRR N S — AN, e A AR
IR AR 5, B R E A 10%.
1.3 HmaE

B R B S E T IR, N 10% HCL 4b
H, DEREEN AR, RE A 30% H,0, K%
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WebrF RN EF K BT 6 KEBME T WEL it
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1.5 #iE4hiE

WP Z FEYEFE R0 BR H Shannon-wiener

fadr ! HA R ARAH =2 pog,p,
i=1

Simpson 3D, D:ZI:(P") %, barpp,

=n,/N, n, AP BIANEE, NABEFERAR R
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HHIREL

SR EE I LM &+ FRifEZE (R £SD) FoR,
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Fig. 1 Growth and density change during young abalone cultivation
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Tab.1 Composition of benthic microalgae species attaching to abalone substrate in breeding ponds

i + & AR + &
Species Abundance Species Abundance
#E#1] Bacillariophyta ¥rig M T8 Achnanthes citronella 4+
J& P 3 Cocconeis scutellum ++ 77 M55 Achnanthes orientalis ++
J& U N AR R it JIRE I 52 —
Cocconeis scutellum var. parva Achnanthes javanica
it [ B9 T + IR il 72 35 WP 25 A0 7 —
Cocconeis placentula Achnanthes javanica var. subcontricta
FEW I Cocconeis pellucida + AP 4 Grammatophora marina +
X JE % Amphora sp. ++ INVEBE 23 Grammatophora hamulifera +
WNHE S JE 8 Amphora coffeaeformis -+ WL Licmophora sp. +
X X JE R Amphora bigibba ++ Z AL 8 Licmophora ehrenbergii +
MM X JE R A A + FEFF —
Amphora coffeaeformis var. acutiuscula Synedra sp.
AR5 XE + VR B AT SR AR +
Amphora Commutata Synedra tabulata var. parva
S} Navicula sp. ++ VETHEN#F 3 Synedra formosa Hantzsch ex +
S} B Navicula spp. ++ WS 3 Cymbella sp. +
LRI B Navicula mollis ++ B £ 5 Thalassionema nitzschioides +
EQVELSIAT i Py N G n
Navicula ramosissima Thalassionema nitzschioides var.parva
RS Navicula corymbosa ++ BT A @ FE# Cylindrotheca closteriu ++
NS} Navicula parva e Y7 B /38 Pleurosigma pelagicum +
SPPIR B} Navicula pinna ++ HEE#E Melosira sp. +
TR SR Navicula lyra ++ SR EBEEE Melosira moniliformis ++
Z2 ¥ Nitzschia sp. ++ 3 Q¥ Thalassiothrix frauenfeldii ++
Z2 o # Nitzschia spp. ++ & F MR ¥ Bacillaria paradoxa ++
T HIZE W Nitzschia didyma + FFFZ WM AEE Leptocylindrus danicus +
ZEFE W Nitzschia panduriformis ++ E&W# Biddulphia biddulphiana +
P22 Nitzschia navicularis + EREREEHAEE Climacosphenia moniligera +
F55 32 L Nitzschia delicatissima + /NI Cyclotella sp. +
KZEZ W # Nitzschia longissima + UG X5 8 Diploneis bombus ++
545 25 W ¥ Nitzschia constricta ++ #%%]] Cyanophyta
LHEZW# Nitzschia sigma + Bl Osillatoriales sp. +
1 72 Achnanthes sp. ++ #5311 Cyanophyta
44 It 5T #E Achnanthes brevipes ++ WRTREEE Spirulina sp. +
T 5 AR AR A — ]
Achnanthes brevipes var. angustata Phaeophyta
KA ] 725 Achnanthes longipes + W& Enteromopha sp. +

V47 AR, <107 cell/em®; “++7 & WA, 107 ~ 10° cell/em®; “+ + +7 {35, >10* cell/em’.

2«

Note: “+ ” Rare species, <10” cell/cm’; “+ +” Common species, 10°-10* cell/cm®; “+ ++” Dominant species, >10* cell/cm’.
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Fig.2 Density of benthic diatom attaching to the substrata in Haliotis diversicolor supertexta breeding ponds
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Fig.3 Change of microalgae species numbers attaching to the substrate in Haliotis diversicolor supertexta breeding ponds
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Fig.4 Variations of dominant species of benthic microalgae attaching to the substrate in abalone breeding ponds
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Fig.5 Variations of diversity index of benthic microalgae attaching the substrata in abalone breeding ponds
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Fig.6  Variations of dominancy index of benthic microalgae attaching the substrata in both abalone ponds

PDF S i “pdfFactory Pro™ i RAG]&E www. fineprint.com.cn



http://www.fineprint.com.cn

o IR LFLEE A B LA R L B 1005

3 it

3.1 RERGEMEAMEETLSES

7 P b e — A LAY B FRIE A I, 4K
RMEBEN R, 7 A 2, SR
AL BN E T T A B A, L AT BRI R,
BURANESEREINT A B . B I, M 2
RS B B R R AT BN T, TSR R
S, YRR, BEAE T 8 I 1R A 88 0, s =8
12, A E N, B SR Rl B 3 2 B A AR
SATH R [R5 BRI 4h L2 AL 8 9)
FRVE TG, E R AR R IR R R A L
FHREERE .

EERPUR LIRS E < e 4Rt DRI C DS §t
DENBIRRAT N (BRI, F R Fm S
ST R A L R Rl TR R Y IR A A A B A
LR P LR D B 5, R X T B 5
JFE 55 DL Rz gl e ) B am ) DB R S I R . i AE
R, A B0 4h VR R i B R AR, P 2
T B 5 R o SR 2 2 W 2D o A F Rl B 2 R
HIF B A JLAS P A7 32 0 A2 AU i DR T 35
TN 1R, HH SRR R 0B AR E
73 BR8P 100%. AR H
AR AR A R AR R U AR R F GET
GIMT IR v 1) BRI

FE M 2 LI R R, B B I
FRRAEE N BN 2Bl fe RIS B3, #E
AT HE R L R AR B im sh i i 1T, L B
T B TR Vi 5 ) R0 A 0 RS A R 5 R M P i
PTE R S A B PR TN AR oo X
32 511 §E 180 DL K2 B 2 568 TR 58 F) b A 6l 4 1
A IS A= Sl 0 5l B2 i TR AE By A I PR KR 5
AR 5y, 1T X P A R A R TV 5 AN R AR
E o X AT AE S T LU I B L R R AR R B 5
Il A 22—

32 REREAESHEESS

RN Z R S H MR R E Y, 7]
BRI AL 1570, P e L R T AL AR X
B, ZAEERR. BN LR,
ZREVENC, TR AR SRIZ 0T 2, 2R T,
Ja BIF SR SOZ B D 2 FEVERRAR . IR 2 L
FEVE ZAEMEIR T 4E 0.980 ~ 1.959 2 []. W%
T8 RE L AR B F B A, R B R

() 22 B PR A, ELREVE IR B i &, T RE S
B HKERANFHEA K. HE HKEHEE
2N TR, TCEE 0 3 R0 RE T e 2 AR, U
HARE R b 45K B IR A R
33 ElEMESEVEREREMEENXR

A E AR R AT IR 0 AR DL AT
EONE, HABFREAR . IR S B 4 RS R
FU), AORE BB B AT R, 2 1
FHTE AR E RS EEY . R, K
G THCRE T B 1) A ) 3 2 8 0y 1 L 30 2 0 2 A
5. WEREENSEFETEYE -, HAFRR
Bise 4z AR B P R R R 54
JER WA RN EEA . Az EE N
5 W i) AR K A R AR R ), AT R B B
FRA AR P g T R R, HT
T ) S T 2 205 LT B 2 B A T P 1) AR ) R T
FEETAT B P R o B O B TR R 1 R AR R
TEBREO T, F i EET R (DO A AR
W £E 40% ~ 400%, pH {H7E 7.5 ~ 10.2 [a] ™. H.
DO 5 pH Wy EAHEN /T e 5 A &R ME L. it
A, DRV AR 52 1 A2 4 B P A v S K R R A TR Y
FER D (A, P, BT LR 4 B e b M A B £
IR L R P R A R R I R

il & B E, 55 A R R KRR A A
W SRR 2 S P RIIEAR B (P>0.05).
T SE 50 5 H B 2 22 S5 i AR B 3 (P<0.05),
JE I T e 2 6 B B IR JeR AT Tl O A A A
B R EA NIEERA, (FEEENNET
T, 5| A 40 I Ak B B Ak, o ) R AR SE T S A
PR B RO PR AR PR IR S S R S
o P 1E P e R =i 2 s B ) s T 6 Y
S E I S — .

ZE

(1] TEAE . LIS HE B AR A 5 550 (1], Wbl
2005,139 (1):21-21.

(2] RIRE, BN, ZRF,H . SENILLREIL T —FhER
WIHE (1], KF=%4],2000,24 (5):463 467.

(3] EVTH, BEEA, DR, % REHHETHERFEENTLSU
£ [J]. #5989, 2000, 19 (4): 82-85.

(4] ZFEEE EZH R4H5% % LA EEET IR NE $M4
KARF (1. KR H T (85,2004 (72).

PDF S i “pdfFactory Pro™ i RAG]&E www. fineprint.com.cn



http://www.fineprint.com.cn

1006 O K PR B15%
[5] BE&EkE, BFAL REeE . AEMRFZERRBENTA 1], [17]  Suzuki H, loriya T, Seki T. Changes of algal community on the
¥, 2000, 19 (3):72 77. plastic plates used for rearing the abalone Haliotis discus hannai
(6] R30I #. FITH . 805 WY IR B A ARSCHT [J]. Nippon Suosan Gakkaishi. 1987,53 (12):2163-2 167.
LR ] PR, 2006, 24 (4): 611 618, (18] HFmebd . AR /MBI R R I i e 2 R D]
(7] FPPIEE, KA, XM, 55 LfLEm A2 B J HoR 287 LR, 1996,4 (1D: 7 13.
i [0]. AKP=5R54, 2006, 27 (3): 14-16. (191 #h, 2, 2, 5 IR ARIE R R IR B IE L 5
(8] BRI, fI oA M, AR 55 . 7 [ 5 M o A i R L FL 6 B R T BRI AR [I]. PR A5, 1998519 (2): 45-51.
Fata (31, R E K%L 2007, 14 (2):263-269. [20] Tookwinas Siri, Songsangjinda Putth. Water quality and
[9] ROBERTS R. A review of settlement cues for larval abalone phytoplankton communities in intensiveshrimp culture ponds in
(Haliotis spp. > [J]. Shellfish Res,2001,20 (2) : 571-586. Kung Krabaen Bay, Eastern Thailand [J]. Journal of the World
[10] sawatpeera S, kruatrachue M, sonchaeng P, et al.. Settlement Aquaculture Society, 1999,30 (1): 36 45.
and early growth of abalone larvae Haliotis asinina Linnaeus in [21] ZFFTK, ERF  MEWEYFWAFLRE 1], BTEEXR
response to the presence of diatoms[J]. Veliger, 2004,47 (2): 2548, 2002,22 (3 ): 78-82.
91-99. [22] Kawamura T, Hirano R. Seasonal changes in benthic diatom
[11]  YANG X X. Sorted culture and purification of benthic diatoms communities colonizing glass slides in Aburatssubo Bay, Japan
in abalone breeding pond and their application to the abalone [J]. Diatom Res, 1992, 7: 227-239.
larvae culture [D]. Chilung : Ocean University of Taiwan, [23] Roberts R, Kawamura T, Takami H. Diatom for abalone
China . culture: a workshop for abalone farmers [R]. Cawthron
[12] BT . S N SRR R RS 62 26 e 0 6 T B Report, 2000,547: 1-28.
JE S AR A = g nn (D] B 1 B TR%,2004. [24] Daume S, Krsinich A, Farrell S, et al. Settlement, early growth
[13] MaK P, Liu YM. Measurement of biodiversity 1 a diversity and survival of Halioris rubra in response to different algal
measurement [J]. Chinese Biodiversity, 1994,2 ( 4 ): species[J]. Appl Phycol,2000, 12: 479 488.
231 239. [25] Roberts R D, Nicholson C M. Variable response from abalone
[14] ZEHEME, SARERE, TR0 . LB ENHELER B LishieE larvae (Haliotis iris, H.virginea) to a range of settlement
BRI (1), SRR, 1996 (2): 52 57. cues(J]. Moll Res, 1997, 18: 131 142.
[15] HBAX =B, B4 FEgFHxmElLnREREZs xR [26] Roberts R. A review of settlement cues for larval abalone
BRI (7). DA 23], 2006, 26 (4): 100-104. (Haliotis spp.) [J]. Shellfish Res, 2001,20: 571-576.
6] &I A, F B, EEE, % . FLay b iF ¥ 40 75 B0 1 [27] Daume S, Brand-Gardner S, Woelkerling W J. Preferential

BRI EDTERZHEME D], £ &%, 2004,24 (8D
1752-1759.

settlement of abalone larvae: diatom film vs.non-geniculate

coralline red algae[J]. Aquaculture, 1999, 174: 243-254.

PDF S i “pdfFactory Pro™ i RAG]&E www. fineprint.com.cn



http://www.fineprint.com.cn

o IR LFLEE A B LA R L B 1007

Benthic microalgae community structure and biodiversity for larval abalone
Haliotis diversicolor supertexta settlement in breeding ponds

LI Zhen-hua', DU Qi’, LANG Jun-rong', CHEN Yue-zhong’

(1. School of Life Sciences, Xiamen University. Xiamen 361005. China; 2. Fisheries Research Institute of Fujian, Xiamen 361002,
China >

Abstract: The samples were collected from the abalone aquaculture ponds in Fujian Province from 14 September
to 26 October, 2006 and were observed under a lightmicroscope. A total of 62 species of benthic microalage
were identified in four Haliotis diversicolor supertexta breeding ponds belonging to four phyla and 24 genera,
including 59 Bacillariophyta species, one Chlorophyta species, one Cyanophyta species and one Phaeophyta
species. All of the 12 dominant species belonged to the Bacillariophyta, including Cocconeis scutellum var.
parva, Navicula parva, Amphora coffeaeformis, Nitzschia panduriformis and Navicula ramosissima. There were
30 common species, which belonged to Chlorophyta . There were 25 common species, which also belonged to
Bacillariophyta and 27 species that were less common. The dominant and common species were those adapted
to the benthic environment. The biodiversity index and species numbers of benthic microalgae attaching to
the substrates increased with breeding time increasing. Succession of the benthic microalgae community and
subrogation of the dominant species were rapid in the pre-breeding period and gradually stabilized in the late-
breeding period. The mean biodiversity index of benthic microalgae were 0.980-1.959. The results showed that
there was a great correlation between the succession of the benthic microalgae community and larva abalone
feeding activities.[Journal of Fishery Sciences of China, 2008, 15 (6) : 999-1 007]

Key words: Haliotis diversicolor supertexta; abalone breeding pond; benthic microalage; community structure;
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