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ROTRADAR AR R GTIR | SCEUARE TRIE, [N
SEE R TT R T S N R AR R Sk,
BRI R O R R R R L R L
SO HR, RO R I N AR R S
FEATIR L D, Tk SCHE R0 R A B (Y LA SR
o Bk — o Ew AL RIABE E N TSR
A, ABIEE AT AT J 1 i JBE A HE OGO R i
R AR ORI 8 2R 5 B B A AT S, DAY L R
BT SR TR B Al

1 HRSH®

1.1 KA R AT KL R IR B A R
2024 4F 5 H R TR E B K BE AR B &
N, 1 2 AR T 5 vl B o BB R
FEH, 7ERCENGH K 0 T K et 55 7 d,
FKIBMAAE A 10 mx1 mx1.5 m, HIEHKE 70%
DL b B IR KRR 27 ~ 29 C, R 33, HAR
IR PR AR R AT B AR T o 17 iy fgkt
AR ek (B DRI RE, vk KB
WA,

B1 KOFIHEAIRES(ERKR)
Fig. 1 Appearance morphology of Kappaphycus
alvarezii (Brown strain)

1.2 R\ H=*E
1.21 BERE BKORWMEERDE, K
B R 3 em AYBEREIE A 500 mL HEFE L, B

HETE U 10 A%, ST 500 mL #9315 57 W91 FH & 0
B 1, B AOGRREE FR AR h i AT R 5 . BRI
e ik R I ) R AR IR IK, B NaNO; 24.3 mg L™
1 KH,PO4 1.75 mg L E A EF 458, 5%
B 21,27 | 33 C 3 3 NAFEREEE AN A, R4
M 3 A AT (3 AR, TR, JGREREE
4000 Ix, # R 33, LML : D=12h : 12 h,
3 d B — RIS, SR 21 d.
1.2.2 RRBRE FIHCRREEIRA 0 BIB SR
58 ok 1 000, 4 000, 7 000, 10 000 Ix ftj4b FH 4,
R 3 HFPAT. |ESR N 26 C,
FEh 33, SR L : D=12 h : 12 h, B3 WK S 1FF0
R AR 12,1, B 3 d B —IRIGIRW,
HLEgE 21 d,
1.3 $BHRE
131 ARBHAEFEFERL ERKBIRUARTA
K 3 (relative growth rate, RGR) Fll il 7% R £ 17 1F
Hrs 2R OLULH ZERORN S 2R R TP .
RGR(%-d™") = (InW,—InW)/1x 100, (1)
BTG (%) = 176 Wk B Bk BB x 100, (2)
PEI 2B = 2 BB AR SRR, )
HZEH(%) = HZFRRRE AETR R B < 100, (4)
Aorp, ¢ B RE FRAS ] (d, ARBFTE R =21), Wy
WIREE TR (), W, 4 ¢ RIGAIEET R (g) o
1.3.2 &xF4eFae WRLAHE, WEAd T
%% a(Chla), 5% M (Car) . BLLHE(R-PE)
P 1 (R-PC)AY & 2. Hor, Chl a F Car Y
B R JC /K B BRI 5, 43 AR 4 Porral®! A1
Parsons %512 {148 & &5 ; R-PE #1 R-PC B9 % H
B T % 1 R AR B 2 , AR Beer S 11 B
ISRV NI
HRHE(5)—(8) IHE#EAAAY Chla Fil Car & i
Cenla = 16.29 X (Age5—A750)—8.54 X (Ags2—A750),  (5)
Cear = 7.6 X [(A4g0 — A750) — 1.49 X (As510 — A750)],  (6)
FEAChl af it = (Copia X V)/ Wew (7)
FEihCar i = (Coar X V)/ Wrw o )]
R, Cop o NEEBUK Chl a il 551k B, 07
(pgmL™); Cep A HEBU Car (1 5 4 BE, BN
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(ngg"); Wew JHEShEE T 5, BT g, SEB
0.1 g3 A J L IEWAEA R P T B GAE
MR () —(12) TR R B A 1 5
Cr-pE = [(As64 — As92) — (A4s5 — As92) X 0.2] X 0.12, (9)

Cr-pc = [(Ap18 — Agas)y — (As95 — Agas) X 0.51]x0.15,
(10)

FaR - PES i = (Crpe X V)/Wrw, (11)
FEMR - PCE i = (Cropc X V)/Wrwo (12)
K, Cropp H#2 BU R-PE [ JiT 2 4k &, 2R {7
(ng'mL™"); Crpe M HEHUE R-PC 1Y iz 1t ik JiE, £R.
B (ug mL™); VA SRR SRR, BA7 mL, 52
b 10 mL; #E 5 R-PE & i S BE i R-PC 2 it
BN (pgrg')s Wew AFE S EE BT, B g, SCH
R 1 g A R I HAEARRN T OGE
1.4 Zit5HH# K Excel 2019 il SPSS 18.0 4t

TR A A7 B4 Ab PR K G2 vt 0 Bt o One-way
ANOVA(Tukey) 47 i MK 5 (P<0.05) .

2 #ER55H

21 AEBREMEBEGHTRKOFEENEKE
R gk 21 d MENEFIRE, KO RIEEER
)3 RO IR A, FLAE KA 2R3 e B 22
S TEF—CIRACE R, 3 MR BRI ZH A ORI
WAL B B I F] 100%, 15 IR IRIE N 27 C
mF, K0 R I 3 9 RGR H (1.55+0.14 ) (%-d™),
E R T HAMAL(P<0.05) ., B& T KA Z A8,
27 C 50 21 1 BE AR R B 2 R G F 100%, 11
21 °C 1 33 Cil g 4 i 2 3 HA 70% 1 90%.
AR, 27 C BRI 4L 35 2F Rt | T AR
PO IR 2, 72 2R A 31 (5.4040.36) 1
(#£1),

F1 REIRETROFIRERHERMEFERL

Tab. 1 The growth and germination of Kappaphycus alvarezii at different temperatures
i/ C JIL /% HiZF/% FE A RGR/(%-d)
Temperature Survival rate Germination rate Average number of seedlings germinated
21 100 70 (3.23+0.59)* (0.37+0.11)*
27 100 100 (5.40+0.36)" (1.55+0.14)"
33 100 90 (4.67+0.42)" (0.58+0.19)°

LE: [Al— AR R bR B 22 5 .35 (P<0.05) .

Note: Values in the same column marked with different superscript letters indicated significant difference (P<0.05).

G R E H, MIR R — 1 N 26 C B,
Bifi 5 % BESER B2 0 TR, K0 R EE A RGR (H 2
e BIHE N RS, 7 4 000 1x B3k 2] i 5,
4000, 7 000 Ix P~ i B 00 21 3 AR 1) RGR
2 5 T HAMA (P<0.05), 435 4 (1.58+0.22)

F1(1.44£0.18) (%-d™") . 4000 F1 7000 x> iR 5
AT ZEN B BA B RS, 550
(5.17+0.45) F1(4.73£0.35)4~, (H P & Z ] 2 7 A
25 (P>0.05) . T 45 't o B i oo 41 () e R
BRI N 2R R H) 100% (5% 2) .

x2 ARFEREE TR O-FIHENERKFIHIFER
Tab.2 The growth and germination of Kappaphycus alvarezii at different light intensities

G RRBRE /1x IR 2% HZFR/% ST R RGR/(%-d™)
Light intensity Survival rate Germination rate Average number of seedlings germinated

1 000 100 100 (2.23£0.23)® (0.58+0.31)*

4000 100 100 (5.17+0.45)" (1.58+0.22)"

7 000 100 100 (4.73£0.35)" (1.44£0.18)°

10 000 100 100 (2.57+0.51)® (0.87+0.27)*

T Al — SR bR B 22 57 835 (P<0.05) .

Note: Values in the same column marked with different superscript letters indicated significant difference (P<0.05).

22 ARABEFHTROFHENBRINEER
HEETH LIRS —BIE N 4 000 Ix i,
Kol RWHEEAEA R ILRE 260 T HEA T = N B 3%, Bl

LA TR BRI 20K a TS R A& i
PR BTV PR (A 2) o RN 21 °C Y
B BRI 2R R a i BT HAR P2 (P<
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0.05), #(27.86+1.66)ug-g s FEMRIE R 27 C I, K
O RIABER LR E a AIZAE N RS Rk 3
FRIfE, S MR & i B S T HRMIL1(P<0.05),
oA (25.28+4.22)pg-g !, {H 27 °C 1 33 C A~
RS R a W B2 27 ARE(P>0.05)

o M4t 2 a Chl-a
8 58 M Car

BRGH

Pigment content/(ug-g™")

2 33

IR % Temperature/°C
RIFNG 58 2 [ ok 5 74 2 [ 22 R 5
(P<0.05).
There were significant differences between values with

different lowercase letters or uppercase letters(P < 0.05).
B2 AEREBRETKOFHEERESE
Fig. 2 Pigment content of Kappaphycus alvarezii at
different temperatures

il 5 L B A8 A, 0 R ol g R Y 41 2R
T B S R E B O R, 7R 21, 27,
33 CHYBELLE & & 5l b (121.68+13.58)
(119.88+9.33) ., (112.56+17.36)ug g™, ik E AW
T A (14.93£1.91), (13.61+£5.32), (17.36%
3.22)ug-g !, MHE EIIF T 35 25 5 (P>0.05) (K1 3) o
SR AL PR R R B S e TR AR
i, FELT AR A 3 e i IR T R s A AT

on
~ g 160 0 WL [ R-PE
2 140 8 Hid 1 R-PC
25120
r S 100}
@E 80+
@g 60
Z = 40}
%3 20f
Z 0 : :
= 21 27 33

L Temperature/ °C
3 ARBETKOFHEEREEESE
Fig. 3 Phycobiliprotein content of Kappaphycus alvarezii
at different temperatures

23 FEABEZFGHETEKOFRENEEMREES
BEETWH HEAFRABKETHETEANLE
21 dJ5, KO- RIAEEEARA TSR a IS PR
TEUEIH2ZE R, LI 1000 1x B, KO
RMAEE R SMEARR B4 3R a &l (57.11+

5.40)pg-g !, 2 T AL 4 (P<0.05), HE
W N ERS RN (643123 ) pg-g”, BEIETH
A4 (P<0.05) . 7£ 6 IR BE A 4 000 ~ 10 000 Ix
B, BRI ER a FISSSAS DRI & R/ ME %
(AR, S BB B T e B e Z LR, (HE
iz mERIFARE (& 4).

~
(=]

~ o M4%Z a Chl-a
5 oor & K% N Z Car
mgso-
& 5 40t
5 30
21
2 20}
g 10l
= )

1000 4000 7000 10 000

JGHEGEEE Light intensity/Ix

ARVNG S Z (8 8RS 55 bk Z AR 22 5 35
(P<0.05) .,

There were significant differences between values with
different lowercase letters or uppercase letters(P < 0.05).

4 AEEREBETRKOFHERRSE
Fig. 4 Pigment content of Kappaphycus alvarezii at

different light intensities

Bl 2 't B B A AR, 0 IR T ol g R 1 o
MR A EEHBI TS, hgs R A, &l
20 B BENR AR 1 AR AR FE I AN K, JEIECR 4 000 1x 7Y
REAMBETEAMEEEATE SN
(257.87£21.45) . (101.33+13.91)pg-g™', ¥ i & &
THARH(P<0.05) . SEREGRETN 1000 Ix 17 000 1x
) 3 6 4 21 R PR R A T G R 2
S, MG IREE BE A 10 000 1x YR30 2H 3 21 55 1 )
T (177.21212.83)pg-g !, WEM T HAL (P<
0.05) . TEHREE R 26 °C B, K015 TP 0 B 21 1
PRI 5 2R P B O C IR A R S B TR R I%

RURaF, 76 4 000 Ix BFAEIE (& 5) .

O B4R R-PE

300 - e
b @ Wil 8 ] R-PC

N
W
(=3

200

—_
wn o
(= -l
T T

content/(ug-g™")
I
(=)

BIHE A SR (ug g ")
Phycobiliprotein

(=]

1000 4000 7000 10 000

JEHEGRE Light intensity/Ix

ANF/NG F i Z [ 8RE F ik 2 AR 22 5
(P<0.05).

There were significant differences between values with
different lowercase letters or uppercase letters(P < 0.05).

B5 AREEREETKOFNEREZEAEE

Fig. 5 Phycobiliprotein content of Kappaphycus alvarezii
under different light intensities
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f) Chl-a Fl Car fifi &5 i & (1 7= 58 L THE TR
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SR RN O [ el 1 N W T
(P>0.05), R-PE & & bifi 5 B T =g W 1T i, ik 22
XA AR P ) SR IR P ™ A I S ) 1 [
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K, PSRN AR AE 20 °C DL LIRS
VLTI 5 E T, 7E 26 °C ISR B TR
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32 tEEEXMKOFHEERKNEESENE
e o A A A A B DDA G, R AR A
K B AT 6 A A A SRR A0 ARBFSE 4G
HFH, 76 1000 ~ 10 000 Ix 14 BR 5 182 3 BT 9
O RIS B PR RIS 00 A7 1% 0T 4 At 2F, L RGR

FIF-25 2R BB S IR B e s 25 B R T
FaEa#Y, 76 4 000 ~ 7 000 Ix NA F T KO R e
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HeEVEFRCRA ], IR BLH iR RE A
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F1 R-PC ¥ 8 2 T, (HOE R B TH= 2 10 000 1x
i, BERAY R-PE & & ) 8 38 FAIG, Uil B &
PRI R IR A R-PE A . 3X 55K 3¢ 3
BRI 9 25 SR — B0, TESE G i 2800 7T 8 S BUE
PPN AR . FRASTF ST 25 SR T LAAR A, 4Ol o
FEWE s, KR a4 KA S O R B A
B S T o, R UE R RS T KD R A
A PN 0 25 25 1A A0 AR AR, AT 2 i e A VR Ak
R EGE EE 2T RO A R G EEEL,

4 % ®

=A

AWFST 22 W, i RS R R S5O IR S8,
ARG R N ST, TR SR IR
27 °C. JGHEBREE N 4 000 Ix I, AR B S R A .
AR SCHFFE 25 S REAE R 40 0 35 B4 RUASE A 1 o 2%
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Effects of temperature and light on the growth and
pigment levels of Kappaphycus alvarezii

WU Xiangyu”, YANG Han’, HUANG Liangfu', TANG Xianming', YANG Shouguo'

(1. Hainan Academy of Ocean and Fisheries Sciences/Hainan Key Laboratory of Technology for Tropical Seawater Aquaculture, Haikou, Hainan
571126,China; 2. College of Marine Biology and Fisheries, Hainan University, Haikou, Hainan 570228, China)

Abstract: An attempt was made to further optimize the indoor artificial propagation technology of
Kappaphycus alvarezii. The effects of temperature and light on the growth, pigment and phycobiliprotein
content of K. alvarezii were determined by conducting control experiments. The results showed that when the
temperature was 27 C, the relative growth rate was significantly higher than that of other temperature test
groups (P < 0.05), and that the contents of chlorophyll a and carotenoids in the algae were also higher,
indicating that an appropriate increase of temperature would increase the accumulation level of pigment content
in the algae, but the difference in culture temperature had little effect on the content of phycobiliprotein, and
there was no significant difference in the content of phycobiliprotein in each group. At the same temperature,
the relative growth rate of K. alvarezii increased first and then decreased with the change of light intensity.
When the light intensity was 4000 Ix to 7000 Ix, the algae grew faster, and the content of chlorophyll a in the
algae was significantly higher than that in the other light groups when the light was 1000 Ix, indicating that the
appropriate low light intensity would promote the synthesis of more chlorophyll a in K. alvarezii. When the
light intensity was 4000 Ix, the phycobiliprotein content of the algae was significantly higher than that of the
other light groups, and the change of light intensity could cause the fluctuation of the phycobiliprotein content
of K. alvarezii.

Keywords: Kappaphycus alvarezii; temperature; light intensity; growth; pigment
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