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Abstract

In this paper, 4-month-old and 5-month-old juvenile Haliotis discus hannai were fed with different
doses of seaweed fermentation broth, and the differences in growth, feed conversion rate and
mortality of young abalones were compared within 30 days. The results showed that in the
4-month-old young abalone experimental group, the 0.5% seaweed fermentation broth added
group grown best. The daily growth of the shell (183.44 + 6.47 pm-d-1) and the daily growth of the
shell width (124.96 + 5.27 pm-d-1) were significantly higher than those of the other treatment
groups. The daily growth of weight (24.06 + 0.97 mg-d-1) was higher than that of other treatment
groups (the difference was not significant), and the mortality rate (1.22% % 0.75%) was lower
than that of other treatment groups (the difference was not significant). The feed conversion rate
of the 1.0% seaweed fermentation broth supplement group was higher than that of other treat-
ment groups (the difference was not significant). In the 5-month-old young abalone experimental
group, the daily increase in shell length (162.71 + 5.79 pm-d-1) and the daily increase in shell
width (104.18 % 4.28 pm-d-1) in the 1.0% supplementation group were significantly higher than
those in the other groups. In the treatment group, the daily growth of weight (27.91 * 2.35 mg-d-1)
was higher than that in other treatment groups (the difference was not significant), and the mor-
tality rate (1.15% * 0.93%) was lower than in other treatment groups (the difference was not sig-
nificant). The feed conversion rate of the control group was higher than the other treatment groups
(the difference was not significant). The addition of 0.25% - 1% seaweed fermentation broth can
promote the growth of 4-month-old and 5-month-old abalones.
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AN G B3 R R AR B B4 H #F5 H i B 4haf, ELE30R N ghfifid K | tRRM LR A
WTRNER, FREY. F4ARYMERH, 0.25%KEEKBERFMAEKRER, HEKAMK
#(183.44 + 6.47 pm-d-1). FHE ARKE(124.96 + 5.27 pm-d-1) T E H T HALEH (P < 0.05),
HEHEKE(24.06 £ 0.97 mg-d- )BT HMAEHA(ERAEE), FET-F(1.22% + 0.75%) K T H A A H
HERAEE), 1L0%EERBEAINARE#EAESTHMALOEHA(ERAEE); 75 RLHHSE
H, 1.0%FMANZEK A KE162.71 +5.79 pm-d-1). EE KK E(104.18 + 4.28 pm-d- )P EE
T HAMAEHEP < 0.05), MNEARKE(27.91 + 2.35 mg-d)FHTHMLEHAERAEE), X
(1.15% * 0.93%) KT HMAHEHA(ERAEE), N RARMEMRT T HMULEA(ERAEE).
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B B H ARG T IL AR A By A LU 2R B R v A, S R B SR A A AR AR AR
i K A W B A E TR AN A AR, AE N IR, TRDRE T B AN A R 2 B R R i A KR
B[], AFFFRMRE2] (3] [4], HANLESERHERGESELM, AL Gl 1a iR e 30 s (e gk 66 ) A=
T NI T8 R I ERDRE Fp s i R T TR DRH IR 0 70 0T 85 88 7 B AN K P R 5 HA 1S 72 R 5] [6] [7]. AR R B
BRI R B & B3R s A8 (Lateolabrax japonicas)FEAMERE . JHWCEESMEM R REJI[8]. Wi KR
BE &L PUTREK, Mg, Ca, Fei%), ALK, ZHEEYBMRRGUEREMI9][10][11], EHK
FT TR I R T B A (R R A R AN A A BRI P PE . (R E AR R A KRR = R
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R B TR 12] [13] [14] [15] [16].

M4BTI A R B, M Sk 8 N LI & 1R 8 N 77 e B B2 iR 6f1 1) 4= K . Nandeesha [17]
5% PR 7 3 A R 0 S T ) PR ] S O A AR £ 28, 8 SR W M e v e R TR R AR G R R TS AL R
I RE AR F AR AR RO 12] 0 T K VA 388 R TREVUA'E S B LRI T 7] B 30 T e 2> o A SE2 36 FH A [0 7)o )
TFE R BB N RN, ERAcH6T 4 HESAN 5 A W ghii A KAFEE 1052, DU i N TR & ek
HIWFHRISEHE S, e i R T A S FR A 5 TH B AE RS S 3%
2. SCIEME. A%
2.1. SCIEHAR

SEEGEFIR] Y 2018 4F 8~10 A, SEIGHT F 4 SCa it B B B K S R AR AR, T 8 A 21
H~9 F 20 H. 9 7 20~10 H 20 HHI%F 4 HIEA 5 F 98O M T 1 5206 . A S256 /it ARk s
34 R AE MR PR SR AL, TR > 30.0%, FLK 4> <30.0%, FHEF4E < 12.0%, &R > 1.3%,
BB >1.0%, Ko <12.0%, BN >2.5%. S&ESRMOau R R18], LI RRE A
TRPRL ) B 23 BRI 0.25%1 0.5%F1 1.0% HI 9 82 A B ik 4 T 42 T A CR L A2 ) TR PR A Bl 42 it)
2.2. RFEEH

SIS AR 4 dACTE, FHAACFRYE 3 ANTAT, HE 12 NS, L4 BIAT S B I A S i AR i
PG, BN TR 8000 Frighifl, Tkl H ML RN 220 g/ith. FREEIBIAS Fyxx*, K 4 RIFKIENE,
R BRI S K 1 /R, RS R R N E Y 4%, JKIRN 24°C £2°C,

2.3, HAEKMEREIRRRIT G
See R K H KR (LGR) . AN E HI8 K FR(WGR). R LR (FCR). F 2 A K E(SGR)THHEW T -
LGR =(L,-L,)/t [19];
WGR =(W, -W,)/t [19];
FCR = {RJEHHFE /B EH 1 *100%  [20];
SGR =100*(InW, —InW, )/t [20];
Hort, Lov Lo 23 3 A HE MRS it 8 % R D R LSS RO 46 52K (mm) R A 52 Ko (mm) s Woo W, 43 3l 0
VN R B R R AR A T () R IR 24 A F () t N FRBAR AL
2.4. BIEGH 2 H
A SLIS AT A3 5005 H SPSS 25.0 34T BRI 3K 7 % 70 T (one way ANOVA), REZEREE.
3. ZBRESH
3.1. FEIFIIERAERLEERR 4 AiRRSERME KIFENR M

W 1 PR, 0.25% AN 4 ARGSUEETK HIB KR 18344 £ 647 pm-d HFIFE% HIFK &
(124.96 + 5.27 um-d )22 = T HABF E AT IE(P < 0.05). 0.25%7 &2 4% S A 5 H 88K %(24.06
+0.97 mg-d s, B5HAMAERA R 2R AR FRELER DL 1%57) B AL H61(1.26 + 0.16%) K&, 2
BACFRA) ZE AR FETSRLL 0.25%7 & A6E(1.22 £ 0.75%) K
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Table 1. Effects of different doses of seaweed fermentation broth on growth performance indicators of 4-month-old ab-
alones

F* 1. TEFIEHERAERX 4 A0S KM AERIRAI R0

E FRHMKE  AEEMKE  AERMKE  fEsksE L) wed
il fum-d” fumed’! /mgd” %) FEALH (%) %)
Xt e H 167.98 £5.48¢ 118.02 £5.82b 2280+ 1.61a 2.72+0.16a 1.21+0.11a 2.284+0.29a
0.25% 183.44 £ 6.47a 12496 £5.27a 24.06 +0.97a 2.724+0.19a 1.21+0.13a 1.22+0.75a
0.50% 175.94 £ 8.90b 119.34 £ 5.70b 23.87+0.97a 2.72+0.17a 1.21+0.11a 1.64 +£0.53a
1.0% 168.55 +£0.37¢ 116.43 £2.50b 23.33+1.92a 2.66+0.23a 1.26 £0.16a 2.13+0.73a

VE: NG FRERIRAE 95%KF N (552 1 75 % (ANOVA Tukey’s test; P <0.05).

3.2. FREFIBHERAERR 5 AiRESERE KFERNT

Wz 2 fiw, SxHRAIARLE, W R BRI IRt m T 5 AR SR 1 5K HE K R 5
HIK &, 1.0%FE41(162.71 £5.79 um-d YR HEFE K AGE S0 K A BOR I &2 1.0%55 8 41(27.91 +2.35
mg-d ") 5 X IR A1(25.52 + 0.79 mg-d")HH EL X3 AN A 2 25 (P < 0.05), {H5 I SR AN b 2
FAARE . FFEAEKE 1.0%A84H(2.27% + 0.07%) 5, ST ZAERE AL AR L 1.0%55 8 24H(1.15%
£0.93%- 0.99% + 0.10%) A, S ZEFHALE,

Table 2. Effects of different doses of seaweed fermentation broth on growth performance indicators of 5-month-old abalones

2. FNEFISHERABERX 5 Aid e 4 KM RERIRRIF20

N FBRKEMKE  AEEMKE  AERMKE  REkE ) aned
R fum-d™ fum-d /mgd " (%) AL (%) (%)
ot R 152.07 £3.73¢ 97.88+3.01b 25.52+0.79b 2.24+0.05a 1.08 £ 0.04a 2.51+0.39a
0.25% 159.13 £7.70b 103.41 £8.10a 26.37+1.91b 226+0.11a 1.05+0.10a 1.25+0.81a
0.50% 157.66 + 8.87b 101.89 £ 5.64a 26.20 +2.53b 2.26+0.15a 1.03+0.08a 1.48 £1.02a
1% 162.71 £5.79a 104.18 £4.28a 2791 +2.35a 2.27+0.07a 0.99 +0.10a 1.15+0.93a
4. ¥1ig

AR T8 F BT I R B T AR i 4 21, 12 IR IR Bt f KPR B AR B T HB e sE . 2 K
TSR DA SRR R B A K T R OR R v e R LA EE A FH [22] [23] [24]0 ARSI NI
7l 751 2 P VR T A S B R ST 3 (T R, O HL5R K H 3K SRS 5 H K 2 K F A
ININFR T B A, 3 T B A 8 R T TS 4 S B A K — s BV E o A 8 R T < T DA RE S 12
BEE AR K RT RE S AR SEREA G AT ANHIE T R AR R SEE T KRG T84 MR e A K A (R
FA[25] [26], {HEhWIFRFESEE NG D . FEARSER A, 0.5%H1 1.0%7 & AN 5% 4 AEF S H k4%
SR AE K AR E B 3, X TR S 8EAMAR/ING Ko AR MR /NI 22 S 5 LR & B A
TRDRLRIFH 265 0% . AR IR IS N R R 26 . SRR SN Z RAEE, XTRe5HE,
REER A AR I, T 5 SL S50 Hh s 4 S8 X Vi FE R B T R T e DL g R 3 2 1 o) 4% D7 VR AT
B O FIR AL

& H
T 22 8 S AT AR m AL 25 A R BB R 42(2019TSLHO501)

DOI: 10.12677/hjas.2020.101010 72 b k=


https://doi.org/10.12677/hjas.2020.101010

X ATIR 45

SE3CH

(1] FKBL. U BB R SR SR 7 70 A [J]. T £ B 50, 1994(2): 38-43.

2] FR&EFRE, MREL WER, & S =15E L AR AR T[] AR, 2002, 20(1): 49-54.

[3] EFF, HoRpR. N TR SO REI]. BB, 1996, 155 T): 16-22.

[4] WHCT, ZHER, M. DUSERTIUERLL. KPR, 1999, 23(2): 193198,

(5] ZALKE. B AW v R I P RS IR Bk ) 5 B2 (0], =44 K0K7, 2010(6): 73-74.

(6] <, BT, HH. MY REEFRE D A 3R 58 T f S BT[], B 7 Rk 4, 2011, 42(8):
1003-1006.

(7] ORBKEE. BRIV RRNA ISR R RIT 58 KA & JLSE IR [D]: [k 22 A0 3], Pa%e: PHALRAA, 2009.

[8] e, Brom, 22, . RN S e (Lateolabrax japonicus) EXK MRS, TH M BETE 1A 9 22 1 21
[J]. HEFEESHVE, 2015, 46(6): 1549-1556.

[91 Zhang, X. and Ervin, E.H. (2008) Impact of Seaweed Extract-Based Cytokinins and Zeatin Riboside on Creeping
Bentgrass Heat Tolerance. Crop Science, 48, 364-370. https://doi.org/10.2135/cropsci2007.05.0262

[10] Khan, W., Rayirath, U.P., Subramanian, S., et al. (2009) Seaweed Extracts as Biostimulants of Plant Growth and De-
velopment. Journal of Plant Growth Regulation, 28, 386-399. https://doi.org/10.1007/s00344-009-9103-x

[11] Craigie, J.S. (2011) Seaweed Extract Stimuli in Plant Science and Agriculture. Journal of Applied Phycology, 23,
371-393. https://doi.org/10.1007/s10811-010-9560-4

[12] Demir, N., Dural, B. and Yildirim, K. (2006) Effect of Seaweed Suspensions on Seed Germination of Tomato, Pepper
and Aubergine. Journal of Biological Sciences, 6, 1130-1133. https://doi.org/10.3923/jbs.2006.1130.1133

[13] Sultana, V., Ehteshamul-Haque, S., Ara, J., ef al. (2005) Comparative Efficacy of Brown, Green and Red Seaweeds in
the Control of Root Infecting Fungi and Okra. International Journal of Environmental Science & Technology, 2,
129-132. https://doi.org/10.1007/BF03325866

[14] Rengasamy, K.R.R., Kulkarni, M.G., Pendota, S.C., ef al. (2016) Enhancing Growth, Phytochemical Constituents and
Aphid Resistance Capacity in Cabbage with Foliar Application of Eckol—A Biologically Active Phenolic Molecule
from Brown Seaweed. New Biotechnology, 33, 273-279. https://doi.org/10.1016/j.nbt.2015.11.002

[15] Anisimov, M.M., Chaikina, E.L., Klykov, A.G., et al. (2013) Effect of Seaweeds Extracts on the Growth of Seedling
Roots of Buckwheat (Fagopyrum esculentum Moench) Is Depended on the Season of Algae Collection. Agriculture
Science Developments, 2, 67-75.

[16] Rathore, S.S., Chaudhary, D.R., Boricha, G.N., et al. (2009) Effect of Seaweed Extract on the Growth, Yield and Nu-
trient Uptake of Soybean (G/ycine max) under Rainfed Conditions. South African Journal of Botany, 75, 351-355.
https://doi.org/10.1016/j.sajb.2008.10.009

[17] Nandeesha, M.C., Gangadhara, B., Manissery, J.K. and Venkataraman, L.V. (2001) Growth Performance of Two In-
dian Major Carps, Catla (Catlacatla) and Rohu (Labeorohita) Fed Diets Containing Different Levels of Spirulina pla-
tensis. Bioresource Technology, 80, 117-120. https://doi.org/10.1016/S0960-8524(01)00085-2

[18] BTG, B4, Mk, & FZRA, Mt E e, St eiimpRmmaTsi[]. WrilEE b F i a s
RHEERR), 2001(4): 297-291.

[19] WeHhth, MMePR, S%5F, 5. RN AR OB A FRFAE KR 5IEE R AI)]. SI5HELE, 2011, 30(4): 583-588.

[20] B FCMe, WHIR, WROVBR, &5 EREEXTBETINER S, AR, AR AR B REma )], B 7K R, 2008,
4(1): 16-21.

[21] Wang, M., Chen, L., Liu, Z., et al. (2016) Isolation of a Novel Alginate Lyase-Producing Bacillus litoralis Strain and
Its Potential to Ferment Sargassum horneri for Biofertilizer. Microbiology Open, 5, 1038-1049.
https://doi.org/10.1002/mbo3.387

[22] sKiz4r, AL, BRI, 5. JURh SRR M 500k S0 B A i R RO RE R [T]. S Ak K 5452 4]), 2009, 28(2):
164-168.

[23] Thalitt, b, DEES. HERRSEREXS SRR TR A A BRI )]. ORISR R L AREL AR,
2010(1): 79-82.

[24] Khan, Z.H., Khan, M.M.A., Aftab, T., ef al. (2011) Influence of Alginate Oligosaccharides on Growth, Yield and Al-
kaloid Production of Opium Poppy (Papaver somniferum L.). Frontiers of Agriculture in China, 5, 122-127.
https://doi.org/10.1007/s11703-010-1056-0

[25] Fornes, F., Sanchez-Perales, M. and Guardiola, J.L. (2002) Effect of a Seaweed Extract on the Productivity of “de

DOI: 10.12677/hjas.2020.101010 73 b k=


https://doi.org/10.12677/hjas.2020.101010
https://doi.org/10.2135/cropsci2007.05.0262
https://doi.org/10.1007/s00344-009-9103-x
https://doi.org/10.1007/s10811-010-9560-4
https://doi.org/10.3923/jbs.2006.1130.1133
https://doi.org/10.1007/BF03325866
https://doi.org/10.1016/j.nbt.2015.11.002
https://doi.org/10.1016/j.sajb.2008.10.009
https://doi.org/10.1016/S0960-8524(01)00085-2
https://doi.org/10.1002/mbo3.387
https://doi.org/10.1007/s11703-010-1056-0

X IR 5

Nules” Clementine Mandarin and Navelina Orange. Botanica Marina, 45, 486-489.
https://doi.org/10.1515/BOT.2002.051

[26] Hien, N.Q., Nagasawa, N., Tham, L.X., ef al. (2000) Growth-Promotion of Plants with Depolymerized Alginates by
Irradiation. Radiation Physics and Chemistry, 59, 97-101. https://doi.org/10.1016/S0969-806X(99)00522-8

DOI: 10.12677/hjas.2020.101010 74 gk Bl =


https://doi.org/10.12677/hjas.2020.101010
https://doi.org/10.1515/BOT.2002.051
https://doi.org/10.1016/S0969-806X(99)00522-8

	Effect of Feed Added Seaweed Fermentation Broth on Growth and Survival of Juvenile Haliotis discus hannai
	Abstract
	Keywords
	饲料添加海藻发酵液对皱纹盘鲍幼鲍生长及存活的影响
	摘  要
	关键词
	1. 引言
	2. 实验材料、方法
	2.1. 实验材料
	2.2. 饲养条件
	2.3. 鲍生长性能指标计算方法
	2.4. 数据统计分析

	3. 结果与分析
	3.1. 不同剂量的海藻发酵液对4月龄皱纹盘鲍生长存活的影响
	3.2. 不同剂量的海藻发酵液对5月龄皱纹盘鲍生长存活的影响

	4. 讨论
	基金项目
	参考文献

