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3. MR RFI A MR EH 570228)

WE AR HNE T A EEHEAEEG0, 100, 200, 400 Fr 800 pmol/L). 7 [F AL & &
(2.5, 5. 10, 20, 40 2 80 umol/L)#FnF [{] & &(NH,-N), & B 3k R (NO3-N)K & th(0/100, 25/75.,
50/50., 75/25 Fu 100/0)3% 7x 4 1+ T, 37 A% (Betaphycus gelatinae) £ K X & X 4 B L b, & 6 H
EKMEFRBLENE, FRET, EATEHAEKNENARE N 0~200 pmol/L, FTAHLEERE K 2.5~
10 pumol/L, NH;-N/NO3-N ¥ £ th  25/75. ZEEH W ERBLAERE N, FEEKRERE, BF
BE M E R, Y LA A KL 200 pmol/L . T ALEE #JE 3T 10 pmol/L X NH;-N/NO3-N
FE T 5050 B, AR AH, mAEKER, BA-EWW Ry, BEREREK, TF T
BEFAEK, SIRERARE™E  HELLE TR, ALY, BEELEREREFFET LK,
2R IR AAE A 7RI R R A

KA WA B Ak, BF
hESZES S917.3 XEMARIREE A

XEHS  2095-9869(2021)04-0168-09

B A% (Betaphycus gelatinae) & J& T 40 ¥ ']
(Rhodophyta) . H. £ #%: 44 (Florideae) . #2 # H
(Gigartinales) . £I 48 3¢ #} (Solieriaceae) . Bl £ ¥ J&
(Betaphycus), &1 [E R A A L35 5 A, 2 R
3% (Bucheumatoidae) Y B Z A4k il e 2 — , F 240
A 1E FAHE RN G X O IR 12 %, 2019), #ikZ 5
LS E, B, R AR YRIRE
EATE R A, 2018), BIRHAB LT ME, A
DI, 240 H4E Q020058 R L, Bk 2 —F
AGWT . marde . NIRRT YR F &R

SRORAEE b, B RGSAE SRR . B2 52
BRPIIE 2 R 2 —, R AT RSO EE R | 3
B PREEFSE, T TR BRI
Tl 2545t (Hou et al, 2015; XPFEMFEE, 2017), BAL
A HIVEFRBA LE M DL B R, e J7 %676 JIH (Anthocidaris
crassispina) X H g B A E (B BESE, 2016). ILAF,
BRA AT 25 Y, A7 B PR B B T B 2 DS E PE
YR EA YU . YU . PUAAL . PR ST LR Il
JI§ 4 2) %% (Damonte et al, 2004; T-#8%, 2017; Chew
et al, 2008).
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AR, LR B 2 BRIR A P A — I B,
PRI 1000 7t DL EARE ERE LRI 2,
2020), 1 H AR 3G B BRSSP A SRR, Bk
B R Z N WRNHE R R R ATE S .
VR ] L B g PR IR B I AR AL 2 O IR 148, 2019),
ZAELK, BT ATES R SR AR L AT T R Ak 4 5
5, FRIEEHE2008) AN T R /K I HE M | 258 5 AR H%
BEBR, MeAh, A R R S R R R DL e Vb i
Bl IR IR0 BR 4 (B W B 4, 2015; BREESE,
2018), A BIRLTE TR U T — 2 L),
(ELAR T PRI 7= s AR T X LA G A T 4 oK o A8 IR 1 A o
e R R 22—, PEESF(2014) I #45(2012a
bWFIE & B, BAL BEMSFE S S/ NK IR IR B b, 7RI
JKIREE A 21°C~36°C |, JEIER R 500~11000 Ix , HE7K
AT BE N 1.014~1.030 I R IER AR, HEEHT
T ST RS RIAF] TR R A K, B
B3 N PSR T — R RO BRIS LR 5 IR AR R
WA R EZIRASEH T, B 2% Q0195 R,
FEMRE—E B, FIFEXHYFE (Ulva prolifera) A 4 %
A RE, Q018 R, AREAFMEA
e i %2 - 14 2 3 (Sargassum - hemi phyllum) 41 1 19 4E
KFER o AL A 5, P IR SE (20145
KIL, FEMRITE (Gracilaria blodgettii) 75 35 B 1Y 5 55 h
ZM N AR R A LA R, AN, HIRE
T T AR O K E S SRR, BEIE &
P, bR (Laminaria hyperborea) 75 i ‘B i B2 X

A B E N LA BRIEHCGEHM S, 2020), 7F H IR
FRFH 5 2% (Pyropia) A7 | T B AR 12 16 385 1) A il /K 7 (2
MEGEE, 2019), BB T A 2L BR & & IR ALK 1)
R, EESEAKE @ HRE, 2015), Hit,
R A E K E SRR FEA T E R E
Mo ARWFF ISR T SRR, 78 KK R 5T
FUEE AN ] ) B SRR VR B R SR AL, RS E SRR B
TS, AN Ry B RAR A 156 5 ok 1 25 5 JL Ak, [
A AT A A A T AR S IR FR BRI B %

1 #RE5F=E
1.1 SEIgHR

SLES BT 2019 AR A 1 R A T S il R
B B BT S M R A b, FRAFI K < 9 <55k 10.0 mx
1.0 mx1.5 m, Ik FFRIEME 5% 6 N H , 5 X 55
I BRBMIIE A DV 22 5 (B 1) o X B A R %
TR, PR I TR T PR R R M € 1X 45 B
i, MFRAHE IR B RO, 2R, B
DA T THT 2 75 T 00 €0 B A [) ELXE DA DX 53 B SR B B 9
Wohat uE A AR K, AN BB 73 AT (CleverChem
200, DeChemTech, & FE)kgl, 7K ToHL A E e B
4 28.29 pmol/L, JLHLBEA KIS H 0.65 umol/L, i
JKIREE R 23°C~28°C, #hFEEH 30, PRIEZ (A IEH . K/
) — AR RE RS , VR E B AR S e )
BT,

B i X BRSNS B U 1 SN ULE 25

Fig.1 Appearance morphology of B. gelatinae cultured in sea area and used in this experiment

A BXAIET; B: XTI C: SCIIAL
A: Front view of B. gelatinae from the sea area; B: Rear view of B. gelatinae from the sea area; C: B. gelatinae used in this experiment

12 SRR

AF 5% 7F B0 5 b 2 78 42 1] () ROK AR A8 T 617,
R PR B SR e R S A R R R B RS A 2.5 g
LA B BB IR E T E 104N 36 cm, i 13 cm
LT IRHE R, SRIF LT (O S RHE /3 i B 77 T 45

k100 L /KA B 1 6 58 RH rf , 6478 SRR S0
B IR P BE [ 5 — /N KR PR R K ARG B
ah . JOHLAM B SCE I E 50, 100, 200, 400 F
800 pmol/L TLMAREE, KA, NH;-N/NO3-N ik EE
FICAHLBE e B 20 I E 0 1 1 A1 10 pmol/L; JCHLIE
e BE Sz A ® 2.5, 5. 10, 20, 40 1 80 pmol/L 7~
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AFREE, BEEF TCHLE K BEFT NHy-N/NO3-N ¥ J¥ H 7
W% 5E K 100 pmol/L F1 1 : 15 ASJA] NH;-N/NO3-N ¥
B sz 4 0/100, 25/75., 50/50, 75/25 1 100/0
FAEEEE , MEF TCAL R R FE FICHLBE IR B 4 5
100 £ 10 pmol/L . SE5G AT R TR KR Y R R85 19 A
SR 7K E FRERA VR B JE R T P T A IS [l 46 2 1Y
NaNO;. NHHCO; Fll KH,PO,, VAl e Selt s Fah vk e
BOR XA AAS IR BE 1) F SR K AVE R SR KR,
AMEHREE 3 ANER, FFOKIREL R 26°C~28C,
R R 30, JEHESREEZN 80~100 pmol/ (m?s), JEHEJH
W12 012 (L : D), HEFE 1 EES 1 RS KR
PR B ff o, SCIGHREE 5 R BOREIN 2 BB & 6
EN0 i

1.3 S AHE

Bk ) A2 K38 I I o 1 B R (weight gain rate,
WGR, %)H KR, B sd d 284k, R 51482
SRf%(Lideman et al, 2011):

WGR (%)=[(M1—Mg)/Mo]x100%
P, Mo MBI IR EFE (2), Moo 5 8 A 1 ik
(), PRETETHMOK AU TR R 2K

K W B4R IBOE I 7 BRI 43X a (ChLa) ik
1% N (Car), RBERRZE MR (PH 6.8)32 Uk &
BEABELLE F(PE)MIBE L H (PC) . Chla K & 2%
Porra (2002)fJ/AZITHE ; Car B& &2 % Parsons 55
(1963)f9/3 3318 ; PE M1 PC 1195 5% Beer 25(1985)
AR, BAEALT:

Cent.a(ng/mL)=16.29%(Ages—Ar750)—8.54% (Aesz—Ars50)

Cear(ug/mL)=7.6%[(Asgo—Az50)—1.49%(As10-A7s0)]
HEhh Chl.ask Car & 4 (pg/g FW)=[(Com aBi Coar) < VI/We
Cr-re(ng/mL)=[(Ases—As02)—(Aass—As92)<0.2]x0.12
Cr-rc(pg/mL)=[(As1s—Aeas)—(Asos—Aes5)<0.51]%0.15
B R-PESR-PCH i (ng/g FW)=[(CrpeBlCropc) *VI/We
K, Cona HIRBURM SR AR EE (ug/mL); Ceuw N
PR E N R AR (ng/mL); Crope N HEBOR

ZIEEIE’J‘?ZEE«*F(ug/mL); Cropc N PEBUR 3 15 25 H ) Tk
JE(ng/mL); V HE SR BOR S AR (mL), SEHIF 5T
1o 5 mL; We AHEm i (g), DASCPRPRBCHE; A
R B B AE AR R P AT B

1.4 #HIFAIE

N FH Excel F1 SPSS 17.0 Zeit5: %t i 45 B0d it
AL 5511500, IF R FHERIR 2 5 2243 BT (one-way
ANOVA) Fll 5z /)N ik 3 25 5 72: (LSD) b 5 A [ i 4 41 1]
225, DL P<0.05 Fm 22 5 8 K.

2 H#R

21 AREFREKFENELERPRIT

211 AMEmAALEKG A TEA A TEHLA
WRERE IR AT, Bk g ] i A28 R B 2 0 E R
WLRIFIER2A, 25 IR, TETCHLBEHR B A 10 pmol/L
i, AN [ ) JE ML RUHR B X BB A K B s . B
e 7 Ko BEZH AU B S 50~200 wmol/LyE il 4 g 434k
WK, WACREIER, FRPESE BRI ER TN
FH2E 5 (P>0.05), BRI R e, 14(38.08+12.35)%;
RS F1400 pmol/LA , B AE i 3 AR FFR O 1
BRI IS, SEEITG T, RARE
B R g K TN A 2 AU A 50~200 pmol/L
(P<0.05)F2H ; A M 800 pmol/LIE, %518 B4
DR, 2SR R R, EAR A SR T
W, Jo 2k R e &

2.1.2 RAEE ALK H R FEA R TC AL
WG SR 55T, Sk g i i o AR R o 4 E R
WLER2FE2B, 45 WoR, THLAWE 2100 umol/L
B, AN [ TCATLB e 8 X B A K HLA B 35 R Bk
TE R BRZH B MR H2.5~20 umol/Lil [l N fE 432238
Ky WU EE7E40~80 pmol/LYG I, BA w4 144
AWK, SR EAIREEEA TR, B

£1 AEENBEREFG TREHEE(-3)

Tab.1 Fresh weight of B. gelatinae at different conditions of inorganic nitrogen concentration (n=3)
ToHLE R W 4f ek B £ T Fresh weight/g
Inorganic nitrogen Initial fresh 1 JE %2 %3 54 7 05
concentration/(umol-L™) weight/g Week 1 Week 2 Week 3 Week 4 Week 5
0 2.68+0.74 2.74+0.72 3.03£0.83 3.19+£0.83 3.47+£0.79 3.55+0.89
50 3.00+0.61 3.03+£0.61 3.14+0.60 3.25+0.56 3.53+0.67 3.92+0.49
100 2.79+1.02 2.87+1.01 2.99+1.01 3.17+1.08 3.55£1.10 3.77£1.15
200 3.32+0.84 3.38+0.87 3.55+£0.96 3.65+0.83 3.93+£0.94 4.24+0.94
400 3.27+0.07 3.38+0.07 3.54+0.07 3.64+0.19 3.40£0.30 3.31£0.04
800 2.78+0.78 2.71£0.73 1.88+1.03 - - -
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IR BTG, 25 R, BRI TE X BE 21 R vk
B (2.5~10 pmol/L) £ 11 '~ 34 5 34 & T 5 B vk B
(20~80 umol/L)Z& A F Ry E %, Hirh, Bk FEwh ik
JER 2.5~5 umol/L F514F T i3 5 28 I 2 = Tk B
4 20~80 pmol/L Z&F T iy 4 # 38(P<0.05) ,2.5 pmol/L
MBI EESE AR T, BB Ay , 15(52.06+5.04) %

2.1.3 NH;-N/NO3-N ik E e xf 558 A K 69 %ol
FEAN[A] NH3-N/NO3-N ¥R B FLIEFRACIE T, Bkl
JEl i AR AL R R G B AR DL 3% 3 TR 2C, 255 U
FETCALRHR R 100 pmol/L . TEHLBEAEEE A 10 pmol/L
B, AN IR AR BRAL A Bk 7E 5 455 5% J8 B LI O AR
WK, R ER, BB R NH,-N/NOs-N Yk

R2 ARENBHKREFZFG TEREEE(0-3)

Tab.2 Fresh weight of B. gelatinae at different conditions of inorganic phosphorus concentration (n=3)

ToALB IR W06 ek B fif # Fresh weight/g
Inorganic phosphorus Initial fresh B1H B2 B3 oW B
concentration/(umol 'L ™) weight/g Week 1 Week 2 Week 3 Week 4 Week 5
0 2.68+0.74 2.74+0.72 3.03+0.83 3.19+0.83 3.47+0.79 3.55+0.89
2.5 2.34+0.24 2.49+0.25 2.69+0.25 2.77+0.26 3.24+0.29 3.55+0.33
5 2.79+0.51 2.94+0.53 3.18+0.56 3.26+0.59 3.66+0.65 3.94+0.71
10 2.79+1.02 2.87+1.01 2.99+1.01 3.17+1.08 3.55+1.10 3.77+1.15
20 2.89+0.90 3.07+0.94 3.12+0.99 3.19+1.02 3.33+1.03 3.44+1.14
40 2.26+0.84 2.45+0.95 2.51+0.96 2.56+1.08 2.84+1.18 2.80+1.46
80 3.18+0.66 3.24+0.72 3.36+0.82 3.44+0.88 3.60+0.91 3.29+0.65
% 3 AR NHi-N/NO3-N iRELL &4 THREMNEE(N=3)
Tab.3 Fresh weight of B. gelatinae at different conditions of ratio of NH;-N and NO3-N (n=3)
¥ ha et T £ 7 Fresh weight/g
NH;-N/NO;-N iti P o 7 it 7
S M aighe %1 % 2 %3 % 4 %5 A
Week 1 Week 2 Week 3 Week 4 Week 5
0/0 2.68+0.74 2.74+0.72 3.03£0.83 3.19+0.83 3.47+0.79 3.55+0.89
0/100 2.30+0.19 2.41+0.18 2.47+0.22 2.63+0.21 2.89+0.28 3.09+0.29
25/75 2.10+0.41 2.30+0.45 2.40+0.45 2.56+0.40 2.96+0.40 3.13+0.33
50/50 2.79+1.02 2.87+1.01 2.99+1.01 3.17+1.08 3.55+1.10 3.77+1.15
75/25 2.48+0.35 2.60+0.38 2.70+0.31 2.73+0.32 3.03+0.37 3.13+0.54
100/0 1.88+0.08 2.00+0.03 2.07+0.06 2.14+0.06 2.26+0.18 2.29+0.04
A 60 60 b C 70
< 50 < 50 < 60
2 . £ 50k
S 40 g, 40 S 50
2 30 2 30 2
B = 2 30
M 20 20 H 20
il il il
10 10 ES 10
0 0 50 100 200 400 0 0 25 5 10 20 40 80 0 Q Q ) Q o) Q
. & P
BT TR EE O R T T

Total inorganic nitrogen
concentration/(umol-L™)

[l 2

Total inorganic phosphorus
concentration/(umol-L™)

NH;-N5NO;-N H 8

Ratio of NHi-N and NO3;-N

Fig.2 Weight gain rate of B. gelatinae at different conditions of total inorganic nitrogen concentration (A),
total inorganic phosphorus concentration (B) and ratio of NH;-N and NO3-N (C) after 5 weeks (n=3)

ARG “F RS AN TR AR B A A 8 25 1k 22 57 (P<0.05), T[]

Different lowercase letters indicate significance level at P<0.05 among different treatments. The same as below

TEARR A TEHLE R BE (A) . A TCHLBE IR B (B) A NHE-N/NO3-N #R B H (C) 35 37 4510 T BRI 31 3 % (n=3)
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Pl iy ash 1 St RS = S R A e 3, b, NHY-N/
NO;3-N 2}y 25/75 i}, BB ()38 8 385K 3 e i, 4(50.91+
13.97)%, & T NHi-N/NO3-N 4 75/25 F1 100/0
if (P<0.05), 5 NH;-N/NO;3-N 24 0/100 F1 50/50 Bsf LA
Joxt REZH 22 501 ik 25 (P>0.05)

22 AEEFHAEREHEEEGEBEChla, Car,
PE #1 PC)& 2RI %M

221 AMRNEFHIESEETL TN YN NG
TR BEXT IR0 A 0 3 & i i 2 0 LKL 3A FiE
3B, S5, HATEXTHRALY Chl.a F Car % &1
RTecmdl, (HRE AW, Chla fl Car &
RS B TE AR Sl 400 pmol/L B, Chla
M Car By dcm , 40 124(100.78+18.29)F1(28.29+
4.19) pg/g; PE FI PC ¥ 1 bifi 5 MR B 1 7 v 350 340 i
B FERHE Jg 400 pmol/L I, PE #l PC & fH i i,
3R (737.71263.27)F1(89.30+£9.04) pg/g, BFHET
oAl Uk B 41 (P<0.05)

222 AWEAMN IS EF S ETO YR N
T AL M B X BiROE & 68 28 B fE i 52 ) UL (81 3C R A]
3D, Z5WR N, SCIR U E PR VR B RS X RO A
BRI . BARChLaf Car & i 7 N
W BE 2H (0~10 pmol/L) G A b A1 T+ &y 8 ¥k Ji 4H (20~
80 umol/L), TEWEHEEE 540 umol/LI, Chl.afiCardy
R, AR (102.66+12.10)F1(35.01+6.27) pglg,
T E A 10 pmol/LINt, PEFIPCH#im, /0N
(599.22+90.26) F1(70.98+10.22) pg/g.

223 NH;-N/NO;:-NREW s wmH kb e t4Fw
A ANTAINHZ-N/NO3-NV B H X 3R e A &R
B 52 DL 3EFNEIBF, 4558 B, AN[RINH;-N/NO3-N
W B T B OE  (a 2 & g [ AR AN B B E e A
Chl.aFll Car [ & & 75 NH;-N/NO3-N ¥ & o 45 5 41
(75/25 F11100/0) 1% =5 T NH,;-N/NO3-N & FF H 45 % 41
(0/100., 25/75%150/50), NH3-N/NO;-N¥& % L~ 75/25
i, Chlaf ik # i, 4(97.9247.96) ng/g, NHy-N/
NO;-N ¥ B b 100/0 1), Car & ik e, M
(30.10+5.77) pg/g.

3 itig

BIREERE SRR FEARRENFZ—, F
ARG AP ERICR, mEWRENA . B
vhsE st AR K . BT, B KR CHRE S RS
P K 5 R (Karina et al, 2017; &4,
2019). #HIEIQ017)FFE &I, BRI KIATEHLA

8 118 WA A5 3% o 2 Ml e B A 48 o S 1 R A, MR
BERS]— R, A BEGHER L TR,
WA . g ss —E S FEEM. EAmMR T,
A BRI A L S0 2H (50~200 pmol/L) i % (=
T A SE 6 2H (400~800 wmol/L), S5 At i AR A
WESZ IR A1(0~10 pwmol/L)[FRIFE & F i B SC 5 41 (20~
80 umol/L), ZEREF(2013)WF5E AL A B, HEIX A . B
B A A T B AR, AT Ry
TEBA . BEE R, B KSR MO AT
X S AT B 25 A — B, HonT DL B B —
EAMCE A P B . YE R ERRE
B, AN A A 8 75k L 2 e Vg e A RO AS 1
FHE, EE %2006 LM, HAFESNIT
MLARHGE A AN T3 SR A R (Gracilaria tenuistipitata
var. liui Zhang et Xia)4: 1% I PEAYBC LLIR G, 428708
SR AR R A K, AR B, KGR B E A
AR A K R VR B, BRI R NHS-N/
NO;-N ¥ BE L iy a3 1 2 e s R B ia g, o,

NH;-N/NO3-N e Lk 25/75 B, BAst il 14 6 33k 5
B, N(50.91+13.97)%, 6B AS [F] &UIR HL 014 5%
S A A, FEARE —E RO, Sk
P EEZ5 5z 0 NO5-N, 7 NH;-N 5 NO5-N A 1/3 fip
FU AR R B Bk AF K IR . B 4 (2006)HF 5T
KIL, AN NHZ-N/NO3-N ¥ i F X 4 LT 8 A AR
R AE R R 2, S s IR NHa-N/NO5-N
WRE L AR FILE AR, X SAMRE R 3. 1
VEZ(2016) 2SR (Q015)HFFE A B, BB S
W NHZ-N, HKA I NOs-N, X S5AHF 545 R
IR o YEEINA, 1 A 5T 25 R R AT R A2t T A i
ST R A, A R 43 0l b FEE E R EE (100 pmol/L)
MBI IR, DB A KOs, I+ BAF A
HA NH,-N BF(NHZ-N/NO3-N ¥ B H R 100/0) 34 1
IR AR (21.88+3.24) %, 1M 2 PEZE(2016)
AR R AE(2015) WY S50 Fa A A0, 0k B2 A e 1
50 wmol/L AN HIA #h3e, #RJ2 LABAL G 201 Wik
BRI o AL, THAESFE(2016)HF5E K B, 7E NO3-N
MRFEH —-EWOEEGEGT, ThE&E
(Skeletonema costatum) () A4 4 R 4 b B — (R B 5
W, SR K BRI Z/NOS-N 2l 3/1 BYSL8 2,
UL, SR A AS [R) S e EE AN R i R e A K, X el
)RR 7= A B 8 S T 5 A SRR B, R TR LR
Xt Je 4532 (Gracilaria lemaneiformis) (i fi:%5, 2006)
FIBEYTE (Gracilaria cornea)(Navarro-Angulo et al,
1999 A Kz m 22 5 A i 3 . Q01515
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o
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800
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ARITCHLAR M . TCHLBE MR B AT NHG-N/NO3-N B RT3 G4 8,253 B 152 I (n=3)

Fig.3 Effects of different inorganic nitrogen concentration, inorganic phosphorus concentration and ratio of
NH;-N and NO3-N on photosynthetic pigments contents of B. gelatinae (n=3)
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Effects of Different Nutrient Conditions on the Growth of Betaphycus gelatinae

ZENG Jun', TONG Lihao®*, WU Xiangyu', HUANG Min', TANG Xianming'"

(1. Hainan Academy of Ocean and Fisheries Sciences, Hainan Provincial Key Laboratory of Tropical Maricultural
Technologies, Haikou, Hainan 571126, China; 2. Guangxi Mangrove Research Center, Guangxi Academy of Sciences, Beihai,
Guangxi 536000, China; 3. College of Marine Science, Hainan University, Haikou, Hainan 570228, China)

Abstract In this study, we measured the growth and pigment content of Betaphycus gelatinae
under different inorganic nitrogen concentrations (50, 100, 200, 400, and 800 pmol/L), inorganic
phosphorus concentrations (2.5, 5, 10, 20, 40, and 80 pmol/L), and different ratios of NH4-N and
NOs3-N (0/100, 25/75, 50/50, 75/25, and 100/0). The best nutrient conditions for the growth of
B. gelatinae were thus evaluated. The results showed that the optimum nutrient conditions for the
growth of B. gelatinae were an inorganic nitrogen concentration of 0~200 umol/L, inorganic
phosphorus concentration of 2.5~10 pmol/L, and NH;-N to NO3-N ratio of 25/75. Within the range of
suitable nutrient conditions, B. gelatinae achieved high weight gain. When the inorganic nitrogen
concentration exceeded 200 umol/L, inorganic phosphorus concentration exceeded 10 umol/L, or the
ratio of NH4-N to NO5-N was higher than 50/50, the growth of B. gelatinae was slow but tolerance to
adverse growth conditions was observed at the beginning of cultivation. However, with the extension
of culture time, the growth of B. gelatinae became abnormal; severe white rot of algal bodies and a
sharp decrease in weight gain was observed. Overall, our findings indicate that B. gelatinae grows
faster under relatively low nutrient conditions and provide a theoretical basis for large-scale
multiplication cultivation of B. gelatinae.
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