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¥, IR2REERELABTFEANEMESR, ATEBAEPERX2NER, URTHTEHR
MEFREHEHAFREIRNYH, FREx, T4 ELRENENTEKEZRGR)EFE AT
HMotd, Mat, e b= ANEdEKkERZ 2B LEEZR, kA ELRET AT EX
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SEZZ(P haitanensis)(ZEWE)], 2011), L5045 X B TE
VIO . AR WITTAE s AT i Ve, 35T 5 T 45 M
) A B R AR R A 58 35 I Pl BE (R BE A
2013). SR, ALK, FERERAARAAL . MWKI5 YL
Wi TREZEET, R IE IR X2 g KR &
4, B R LA, BRIt
(XA FI4E, 2019, 2020; Wang et al, 2016), JF K =77
e, P . & AR R AN K X AR 25
BIRIT, RHESh R R AR L R R A A R
— K FE3L(P. kinositae), FJB 2131 ] (Rhodophyta) |
21 B (Bangiaceae) , A3l JUAE7E TR [ #6035
RIBPERIERFE, WA TR AR THREIFA L,
ANGTIRBPER T, BT BlaRa, Rk
L3y B R R BAR e A . HRTAR R
SRR B BOR WA, RS T AR g
w8

R, KT EFERLIERNILLEY R
(Sano et al, 2020; B 4N, 2022), HA AR T
PRA SIS B A 16 S0 o 2RI B B R SRR A TG
T R, H RDEOR R 2 0 K 3EE A e A
TR 2 RR BRI, B A 22RO S I
)05 LIRS e o RIR R —4F, 2016; i YDA,
2018), FEXF DL FE 22 RIRAE K R B HE T IR 45 R4S 2
A H5 R 48 22 MR8 22 A K R RN A T B R )
EH(REE E%, 2001), ST 25 Rikn £ 2
W, FE A TR B T s I T
BRI A, DA 52 2 T R B B4 o AN i
(B¥ 5, 2004; ZAE5E, 2018), ITAFR, BEE 3K
i RIS PG R, TT R BT Sk
B R ST OB R AR T S AR B AR L &
HA R S HATE AR 22 R KA e e 7
TFHCBCR G & I BFE 2 46 TR . SLIRSREE | DLW
WA A B T S A ST (L et al, 2011; HRARAE
2021; BRMEZ: 2005; Knoop et al, 2020), YEJFAE MG
BT A B R (I K254, 2015), A RHIEER
SR R B R R R A R A BRI T i DL iR

JEIE N 2 A (R A | R A R B
TFEA Y 0 (Gong et al, 2020), ANZLGALE R L5
3R (Porphyra umbilicalis) & 4%, 15 d WL
i e 9% 48 JE 4 W B 8 (Corallina elongata) . 3k 21
(Plocamium cartilagineum) ML L BWAE AN A
B, T Sk AT DL AR HE O R AR A R (Lopez-
Figueroa et al, 1990). [1)YGRENS I & 4 5 SR BT 5%
HZIRIRBI AR R o S, WCnT R A
T, 2006, SRCI AR e (AR AR AR,

2023), JEIXTEESE M AR HOR | TR . 45
R EE S EEA BERW, s T LR E R
TR 4 B B RCR AR R | 4 K R TR )
HAIM(Wang et al, 2010a., b), /[ 3833 65 4 Mg fiy
AN WCAEHE BB BEYI MR, MG 22 3w
R CEHIELEE, 2019), /NERE(Chlorella vulgari)TE Sk
6 BA G LT B i A K3 38 (Kubin e al,
1983) o AN [R) A < B 3106 D' I B4 i 7 A1, P BE A 7E 25
5o MBI ERMIRIRTELDOE T BAE A ERK %R
I T AR AR 5 2F (Godinez-Ortega et al, 2008), 4456
TR SR R AR K L R EOE A
B Koo+ or P4 R 1 B 2 = T O 26 () 5
FAF, 2023) 0 ARFFELIART L3R M LLRIEFNFE AL TR
SCIRL, BT HAK L TR . WU AR TE
B FEAL T BRI & T 2R AR B i e R D SRR
TESEFEFR XA RDE (G . 8%, BB e
PR, DUHRIIAR T S 22 RIARAE KA 2 N 5e 1+
JCHICRTEA & 0GR A5, SR DAL v b A= 77 ) G A 45 0
PR AL BIS S 4

1 #RERFE
1.1 SEIEHHE

KT EREER K G4 it I 3ok 75 A A 42 (38°49'4"N
121°22'48"E), Hk i falt e L 22 %) iR A 7 2K PR Vg 7k
o SRR, KRR Rl ) 25 SR TR . e BH T
T R AR T B AT K T KSR IK A 2888 P, AW
P AR AR 8 SR AT X ARAS A S IR AT R
BIFEEFE, VRS S B 2R AR 18 SRl 22 E T
JREEN . A 2RI TR AR TRIEN 18~20 C, Ok
WA 4 60 pmol photons/(m?s), YEJEIM A 121 : 12D,
EREESN 30, EEFRWCNEIIN T A BEEFRER(NOS-N ik
JE 4 10 mg/L, PO; -P ¥EH 1 mg/L)H) KK .

W A 2R AR T R 5 25 AT AR KB 1) DL 5%
b, MFEZRAK RN BE K 500 ind./em?, FEDN 722
RIR A BE 2278 T2 KB B, R 3R A KR 20 °C,
F%, JEHRIEEE N 50~60 pmol photons/(m?-s), /&
HAA 121 @ 12D, R0 30, B INAL 5 FR R (NO5-N
WEEH 10 mg/L, PO; -P WKFE N 1 mg/L), 1557 60 d )5,
D156 22 IRAR 078 55 8 22 A 36 DL 5%, S8 028 AN 2 T 4
FeL, L TG A Bl R 2 R W e S AT
Bikr), MLEHE D FELRIAR R 2 For: 1 E N
FELLRMIL BIRRIEE T, MR8 IR B 2278 i1
PR SERRE Al (BRI “BK17); 45 2 #f4)
NG R GREEAE TR, AERDEEISL @ 16D).
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BN (Fe MR 0.2 mg/L)R &M FEF 7407 R4
MEBIHS. HAIGFRSM: KA 20 C, JLldR
JE} 50~60 pmol photons/(m*-s), #h A 30, TRINAL .
B SR ER(NOS-N W JE S 10 mg/L, POI-P ¥WE N
1 mg/L). 355 40 d J5 35 BA s 12k L 6l (50%
DA ) D158 22 R AR A 76— 58 40 LR S48 Dl
SRR SRR i (B 12 S “BK27)

P A FEATE A8 L 91 = L 200 s — 3 (W
3T OB ) B DS 2R, FETREE R (10+£2) °C |
6 IR B 7 30 pmol photons/(m*-s)Y &5 14 F iS5 5¢
L, AR ST BT 17 °CL 70 pmol
photons/(m?-s) YCHRIREE R 4555, VER5TAl T & 14 5L
Ligrp s

1.2 SRIAH*E

121 RAANARTEXRAHLRAG A B
TR RS LR, TR B B 0 28 1o 0 e T 2 T K
5, ARSI ACK B A TR 2 200~300 pm (1435
ZAME:, T GXZ B ReADE IR 256 (T I VL R AL
TR e TR SR . /0 BIHE 60 wmol photons/(m?-s) 4L
oL GOt EOERI DG N XA TN 538 B i 22k
WATRE SR, BRI E B 2227 0.05 g, HAhEE 7%
SN MIRFE 20 °C, G 120 ¢ 12D, AHRE 2 mg/L
NO;-N, B 0.2 mg/L PO; -P, 4 3 MHEE, &
5.d W12 IR . 15 d R RIBUEFRILP A AT
LA 2RI 2R, TR ARRDERAME AT
S8 B B ZRIR AR E R HRRGR), HHEARX R
RGR=[In(W,/ W)/{]x100%

K, Wy ARG B (g), W, Ry S 45 R A
i 5 (g), ¢ K SLIRAFEERTE](d),

M4 RIS BN E . RiFRasdn, 20 B0 H
AR AN BRI OR T £33 A 22k
B IR 2L, KRR e 22 B TS ST 20 min B5iE
oAb B fof R i 2R RSO USR5 IMAGING-
PAM (WALZ, FE[E)M e H sk R 2075 T i Z
Gl £ (rapid light curve, RLC). AFZHFEM AL 6 4
AT, R R IO R MRS AR R S 1T
e K F e (Fy/Fo) LB Froar Y(I1); T
A% 136 R FE X N AL BRAE R (Ye er al, 2013)F0
RLC S I ACHE $ULA5 5 380 W5 7 S5 KR 6T i 4% 328 1%
(rETR ) 1 RLC WIHR AR (), IR BRI ADYE
R(E)o “EHAEsRATT AN .

E= rETR nor/ax
122 RAMAFTEENTLRELFT 0 Xt
PEHBKI”, BEELE. 6. HEM SRR

T 55 A, HEAT DL 52 22 R 35 B 22 6 70 Ryt B R )
SRR S . HM IR A5 . IR 20 °C, JGHR
% B 30 pmol photons/(m*s), & ¥ 2 mg/L NO3-N,
B 0.2 mg/L PO; -P, Fe’ ¥RFE 0.2 mg/L, J&JE
8L : 16D, LA BEAEA A E 5 Hellse, fADl5E
B — DI SRR %, B 5 d SR 1/2 BE5R
W ¥ig® 25 d ., TSR BRI 2 0158 3T i 44
B, OB UL FE ORI, U DLFE N [RL E  E  E
FHE &P T 20 min WEIE N ACFE, (R R
B UG R Ge I E i 4 3R O T th R A DY
Mk, RMMGERIASEF/Fu. Y1), tETR
a Fl Evo SR)G, B ULFE M 22 JE AL 3 15 min, FHH
T DS i 22 RIRE T, 7 B (2 B E200)
40x10 MR FHEFTIEE . ] Imaged EUZ M4
43 A A 0% T AR A A AR 7R i 4
(TR . B IR 2 AN R AN A, AR
AR J6 AR A A R A IR A BRI, AT
e, AR BT A

761 Bk L AT =76 - S A T AR /(S 7 2 T R+
il BRI A< 100%

XA ENBK2”, WELE. &6, BB
AT A, AT DL 58 22 BR AR 76 58 4 40 T 1l 30
YRR SR . RS A B 12 °C,
JEHEBREE 30 pmol photons/(m?-s), A MKE 2 mg/L
NO;-N, #HFE 0.2 mg/L PO; -P, SEJEM 8L @ 16D,
Rig1d e, fEE R 4010 MALEF T, WA
TR IE A T LB, ] Imaged S HT
BRA 3 0 B3 R4 60 110 200 JEL A 0 A B 9 2 A 440
ML AN EL, XU LB R TR A R

K53 F8 - F A =0 436 240 i A 450/ 6 1 4R 20
S E<100%

123 ARMATEERRTFRALTHYH

XFF bR 58 BN i G SR A
R, MBI 76 BERTE B L BAE Y, H 4
BARE — SO TR LU A ) Y DL se 22 4R, B 2T
g6 gt BRRIPEEARFDE A, TR T
JRCHC S TR 4% S 5 . ARG SR 4 4 R (10+2) C
(K12 °C,H |8 °C), Y2 30 umol photons/(m?:s),
RMPE 2 mg/L NO5-N, BEKEE 0.2 mg/L PO3 -P, Ol
JAIIA 8L : 16D, ARAH i S He Dl 5, fA- Dl sl
SR T K 7, AR R KRE 3% — MK R,
PR -

VRS TEE 3 K, KT R M 5E T ilk
BT BN EON R, #E 1 h; 7E 4x10 (19 A
PR AAM, I Image) EUR BT AT A A 5K B
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R SEA T g BV SRR B IR AR
— N PREF TR B T AR A A0 AT O B TR, AR i
THEOHR i 7e 855, BB D7 52 f il iR
B 2019; fTHMES, 2011),

124 REMNIKFTEEERTFH LN 2
PR IEIR 2 emx2 ecm B9 3 B, A EHAEZ N 9 cm
E}’Jiﬁ?%ﬂ]lﬂlﬂ P FEAL WA 7o 96 35 S H R FE 25
R b, S BIESE ISR 60 wmol photons/(m*:s)
ML, S0t BOURPAEARIE M TR, HkEsR
FAUFRIRREE 17 °C, RUE 2 mg/L NOy-N, Bk
0.2 mg/L PO; -P, JEJEM 121 : 12D, 3 d J5 78 s
(4x10 %) FREHLER 10 M FFFTIEE, 04k
A D (RS @ I DT b e €8

B 2 2(Yo)=(H & M 7E /T U720 400 % 100%

125 #4E4#  ffiH] SPSS 25.0 HE gL it Ak Atk
17 & 7 229 Hr(one-way ANOVA) M Duncan £ &
e, P<0.05 A5 B# . f# ] GraphPad Prism 8.0.2
HATVER

2 #R

21 ARAXFENAKTLFZEHLREBEITEKE
REEENEIN

M 1AL, FEARFDGER PR 15d )5
gt WA TR T %38 A k2RI RGR 4
K 3.856% . 4.243%. 5.825%F 4.378%, WEIGLH
RGR 5, 3w T HAE 4 (P<0.05), 24006, 4
FEMEE 3 419 RGR Z (8] TG 2 # 25 5 (P>0.05).

EAS N

oo

(=)}

FAXFAE K Relative growth rate/(%/d)
N

A
Red light Green light Blue light White light
&SR Light qualities

B ARFEDEETT AT 535 A i 22RO B AR X A= R
Fig.1 Relative growth rate of P. kinositae free-living
conchocelis under different light qualities

FRFHERERLE, P<0.05, T
Different letters indicate significant difference, P<0.05,
the same below.

HE 2 ATHEN, RT3 H B Z2RIEEEDE T
FFy 2508 T 4064 (P<0.05), 15406 HEH
25N E(P>0.05). JrEAHTEREN], LA
HZ2IRIR R YOIDA &5 (P<0.05): WE4LAY Y(II)
I, B T HAL LR (P<0.05); 21640 AY Y(ID)
HEAL, WELT SO0 DG (P<0.05),

K 3 AL, OB B, W T HAD
FERRZH (P<0.05). LI0EHISEULN B EH AR, 8%
KT B4 (P<0.05), Yo EHEHMA T LFEHHRZ
IRAREG rETR oy (P<0.05): W G rETR pax fi 15 »
i T HA O BT 20 (P<0.05); ZLGZHAY rETR nae 5t

I
=N

g [ B4t Red light [ 4%t Green light
i o“g 05k [ 1% 5% Blue light [ F45% White light
B g
239 04 a
g Q
ﬁg g b, ab, ab,
Re g 03F
K g3
-1
#S= 02f 2,
Qﬁ’>_§‘ b,
= & Cy
£ 0.1F d,
: ml
FJF, (1)

4K 5535 Chlorophyll fluorescence parameters

B2 AFEDEEFART .3 A 2RI Fo/F, YD
Fig.2 The maximal quantum yield of photosystem II (F,/F,,)
and actual quantum yield Y(I) of P. kinositae free-living
conchocelis under different light qualities

MR AT b 8 5 RE T A S A ) 285 R S ] — 20
AT ZHEILEL, Al —H A F T RER R TE P<0.05
KA RFMEZES, .

The same subscript number at the letters represent the
same group. The measured values in the same group are
compared. The different letters in the same group represent
significant differences, P<0.05, the same below.

g I £15% Red light [ # % Blue light
- g %% Green light [ F5% White light =
%;3‘\ ¥ 70 a, 4 a3 Jo16 &
Y E g
Eézt560_ {7 a3'0.14é
»w o Y
gL B 1012 2
LEEEZE sof a g
-@agﬁ‘g {0.10 é
K g & g 40 b, N
BEEES {008 5
SEES 0 o 1006 &
BZESE o) =
FEEEE Y0 joos g
SE ¢ 100 2y 10.02 =
=% g &Sl <
= 0 ]
E E, rETRmax a =
g 4% Z % 28 Chlorophyll fluorescence parameters

B3 RFEDEBTT AT 5652 A il 22 R A ) PR i 2 240

Fig.3 Rapid light curve parameters of P. kinositae
free-living conchocelis under different light qualities
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%, BEACT HAOE AL FH4H (P<0.05) . 4% 24H 18] )40
TRRRTC 2% 22 5 (P>0.05),

22 FEBEMATERNTLREB MR EL SR
7 FE R B B BB 2 M

X} F N FEL2RAK, WEC B Fo/Fy 380 T HAL
H IR (P<0.05) (WLIE 4). LI Fo/F,y i 355 T4
FELH AN G4 (P<0.05) ., £I964H Y YOI, W&
FHIEL(P<0.05). ZLEAH ) Y(II) S &6 Mg e 2
SR (P>0.05),

MWE 5 sJLUEH, AW Edm, BEST
HAh S 4L (P<0.05), ZI0GLHI E ek, BEK TSt
TG A GA(P<0.05) . FIGHME AR rETR nax
B, BEE TLOHP<0.05), HE580HEFR
E(P>0.05), LCAFAMBIARIR RS, BES
T HABLL(P<0.05), MiLkIE. WIEM HYE4 2 bl i)

I 41)% Red light [ 4%t Green light
£ 0.6 - ER#Et Bluelight [ E95% White light
a5 <
3 S
=
NE S
K5 §
i 'z‘ a,b, b, 2
B
s "I
5

F,/F, (1)
RIS
Chlorophyll fluorescence parameters
Bl 4 AFEDEETF AR TSR NGTLRIEN Fo/Fy B YLD
Fig.4 The maximal quantum yield of photosystem I
(F,/Fy) and actual quantum yield Y(II) of P. kinositae
shell-borne conchocelis under different light qualities

- g B 210K Red light
¥3 ) D%ﬁ Green light
8z i Bluelight 2 4 {025
A 8 _ 2 20 F1) White light, |, | 5
Tared | {020 2
BEZESS b Pe | s
K'mgag - b b 10.15 5 =
EEEE G100 g%
’ G 1 ,_.E
#5553 | 01072
LZERE 5 o
7 = - =
2 g 22E° pua {005 %
=- ] —
q.].é g 0 0
E E, TETR x a
= HEFRIESE
= Chlorophyll fluorescence parameters

B s ARFEDEETE AT 535 072 2R B Pl h e 240
Fig.5 Rapid light curve parameters of P. kinositae
shell-borne conchocelis under different light qualities

HAPR 2SR (P>0.05),

E 6 T LA Y, W 6LH A AT SR T B HE 1)
K (48.7%), B E T HAWER A (P<0.05), MLl
2H(23.1%) M 64 (24.6%) O AT BERZ LB R/,
AR T B4R B4 (P<0.05), HLBdlfatedl
Z 8] B 78 T $ERBDY BCR TG 3 22 5(P>0.05) . T2
SIRTES SRR, ALY A6 2R A Y LA (33.2%)
AR T 85 6 4H (P<0.05), fH T T 2064 st 4
(P<0.05),

J7 2257 BT A A T A e AE S WL 1Y) 45
BIRUL, GBS AR T S N e 22 RIA /AR T
A ER I (P<0.05)(& 7. 8). Wi tdlmfilFEtiE
B L1 1 Fe ) B K (26.7%), B TL06 . 4
FEHTH AL (P<0.05). £IEA A T 2T B3
FEA(10.9%) e /)y, 2 I T A OB B4 (P<0.05).
SR IGA(19.6%) FT AL (18.3%) 22 8] By X439 F Al
R0 25 5(P>0.05)

60 -

HETEECRH LA

Conchosporangial ratio/%

ot st Bt Bt
Red light Green light Blue light White light
Jt% Light qualities
K6 AFEDEETE AT 55N 5 2R 5SRO i 5]
Fig.6 Formation ratio of sporangium branches of
conchocelis of P. kinositae under different light qualities

(98]
(=]

[
[=]

XU HLF LE

Ratio of bipartite cells formation/%

—_
(=]

by, EEyin i Mt
Red light Green light Blue light White light
SER Light qualities

K7 RGBT AT 5635 D58 2R R 1AL
TIOR3 47 Lol

Fig.7 Formation ratio of bipartite cells in P. kinositae
conchosporangia under different light qualities
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K8 £0t(a). 0L(b). BOL() ML) T AT %3R5
EZAONUSTINEE 253/ 209VE
Fig.8 Morphology observation of sporangium branches of

P. kinositae conchocelis under red (a), green (b), blue (c)
and white (d) lights

23 KRR TEFRERFHEFGHERNMm

ME 9 FTLLE H, ARIVEH AT 535 5t 224k
RS T BCHC A7AE  3 22 5(P<0.05). #E AT
S0 DL 58 22 IRAR 52 AT ORI 3 B e K (e die KK
B A3k 3.2x10°4Y), BE S TLO6 ., g0t Eta
(P<0.05), L. SR A G B 2 A ) 7 fF
R 25 5 R 8 3 (P>0.05)

4x10°
3x10°
2x10°

1x10°

JACHE (1M/5¢) Releasing amount

at ol wlt ot
Red light Green light Blue light White light

6/ Light qualities

B9 RIFEDEETT AT SR 58 81 B
Fig.9 Releasing amount of conchospore of P. kinositae
under different light qualities

5 2T I EE R, SRR A N &3 1)
B &7 T L AR (P<0.05) (8] 10), 5L R e
T I & R i (580%) , W E T H Al 6 R A
(P<0.05), MMiLIEMERIE R RHL A e+ JLF R g
K, WRFREFETE N AEP<0.05), HMEKT
10%.

100 -

W % ¥ Germination rate/%

@ Bt @b ot
Red light Green light Blue light White light
YR Light qualities

Bl 10 AFEDESTE AT SR 5e 9 i R
Fig.10 Germination rate of P. kinositae conchospore
under different light qualities

3 it

SEAEAE Y AL K 5 R 18 2 L B Y A
O, RSO YI AR PR AERR RO IR, dAEN —
FREEMIRBEE S, Y RS A . s
BCR AN BRI R CRR T 4, 2008; FMELAE, 2024),
e B YA E R LR &, RIS ROz 3%
HA KRR FDiag, WSO A B2 5,
X5 BOAR [ 5 S5 % e 28 28 R R & 7= AR R TRl sk
Jii (Jones, 2018; Hegemann, 2008). #2545 55 {k2%
J2 % IR A% 33 1) 18 43 87 T I S AR ) 28 A S I
(Chow et al, 2005), HAAZE(2023)% L, HOGHE!
ERERBUER A LRI KBRS R o &
e, PR TIHERE A E A A, 20k s
BWAREERERA SRS AR A, ERAMAH
224k 7k RGR 8 & m THAGRA, B AT
SR A RLRIEAERARIEN . X5 EES
(2017) & R E T LA 25 48 FHZ 5358 B i 221K 19 A=
KRR RIS ERM YL A E
HFRIEERGE T (PS IEMEMEE T H, XS5
LR PS TTAYINRRIRAS , AU BB RE AL | 575 |
o3 A FFE LS 224> 1 B2 1 9 76 26 &R (Maxwell et al,
2000; AR, 2023; FEHIHAE, 2023), F/F, it PST
(fe Ko, IO T RGO GRER kR
(Wu et al, 2014), BECHLH Fo/Fo A YOI & & T4
e, FRHTETOLAIMT, KAFEEA hHZRIKM
PSTI VG MR &, RESCELE S B A AR, X5 T3
(2021) & BRIYIR 5838 [ B 22RIRTE TG T AR Kl 3 hx
P, AR R R LS — 3 X T RER o L RE
Xt i S R RN S B A LA (R
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(Senge et al, 1991), ‘EREMEf RuBisCO i Tt ,
HRFIAERBEL, NGl kEss ez, #
AR R, 2017), WICAEFRA K rETR na
R T HA A, BRI T, g
BETARRCRTE &, A BT OE a6 A V8 R BE 2 A 3L
el B EWECHY BRSTALBE e, RATEE T AT
23 H R 2RISR BT 3Z B B D6 R
23 H i Z2RIRE) Y(ID) A rETR oy 2 E KT HAB G
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Impacts of Light Quality on the Growth and Development of
Pyropia kinositae Conchocelis

DUAN Yugqi', LIANG Zhourui?, XU Hui?, LU Xiaoping®, YUAN Yanmin’, WANG Wenjun>"

(1. School of Fishery, Zhejiang Ocean University, Zhoushan 316000, China; 2. State Key Laboratory of Mariculture Biobreeding
and Sustainable Goods, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Laboratory for Marine
Fisheries Science and Food Production Processes, Qingdao Marine Science and Technology Center, Qingdao 266071, China)

Abstract Pyropia kinositae is an ideal candidate for offshore cultivation of laver, but there is
room for improvement in seedling breeding techniques. Light serves as a crucial energy source and
regulatory signal for algal growth and development. However, research on the role of light quality in
regulating the growth and development of laver is still scarce. This study extensively investigated the
effects of different light qualities (red, green, blue, and white light) on vegetative conchocelis, the
transition from vegetative conchocelis to conchosporangial phase, the formation of bipartite cells in
conchosporangia, and conchospore release of P. kinositae. We also examined the chlorophyll
fluorescence characteristics of conchocelis under different light qualities. The results showed that
relative growth rate of conchocelis under blue light was significantly higher than that under other
light qualities, indicating that blue light is more suitable for the expansion of vegetative conchocelis.
Under blue light, the actual quantum yield [Y(II )], maximum electron transport rate (rETRax), and
the minimum saturating irradiance (E£yx) of conchocelis as well as the maximal quantum yield of
Photosystem 1[I (F,/Fy) of conchospores were significantly higher than those under other light
qualities. This suggests that blue light significantly enhances the photosynthetic efficiency of
conchocelis and improves its electron transfer activity and phototolerance under high light conditions.
In contrast, Y(II) and rETR,.x of conchocelis under red light were significantly lower than those
under other light qualities. Under blue light, the conversion rate of conchocelis to conchospores
(48.7%) and the rate of bipartite cells in conchosporangia formation (26.7%) were significantly
higher than those under other light qualities, indicating that blue light significantly promotes the
synchronous maturation of conchocelis, followed by white and green light, whereas red light did not
show a significant effect. When inducing the conchospore release from conchocelis with consistent
maturity, the early release of conchospores did not significantly vary under white, red, and green light,
but a significant increase was observed under blue light, indicating that blue light promotes the
release of bipartite cells. The germination rate of conchospores under red and green light was low
(<10%), whereas it was significantly higher (>80%) under blue light compared with the other light
qualities. These results provide preliminary insights into light quality conditions and the photosynthetic
physiological basis for promoting the growth and development of P. kinositae conchocelis and
muturation and release of conchospores, offering theoretical support for the regulation of light in
seedling production.

Key words Pyropia kinositae; Light quality; Seedling cultivation; Conchocelis; Conchospores
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