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Fig. 1 Mean length of the 30-day-old gametophytic
blades of the HR-5 strain of P. haitanensis cultured at

different light intensity for another 15 days
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Fig. 2 Mean length of the 30-day-old gametophytic
blades of the HR-5 strain of P. haitanensis cultured at

different temperature for another 15 days
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Fig.3 Mean length of the 30-day-old gametophytic

blades of the HR-5 strain of P. haitanensis cultured at
different nutritional condition (N/P) for another 15 days
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Tab.1 Spatial-temporal order of parthenogenesis occurrence of gametophytic blades discs of the HR-S strain of

P. haitanensis cultured at different light intensity

B KHUd  culture days

38/ [umol/(m*-s)]
light intensity 0 4 8 12 16 20

10 VC(100) VC(100) VC(100) VC(100) VC(100) VC(83.3)
RC(16.7)
20 VC(100) VC(100) VC(100) VC(100) VC(83.3) VC(16.7)
RC(16.7) RC(27.8)
CC(16.7)
CG(38.9)

40 VC(100) VC(100) VC(100) VC(100) VC(16.7) VC(5.6)

RC(38.9) RC(16.7
CC(44.4) CC(27.8)
CG(50.0)
60 VC(100) VC(100) VC(100) V(C(88.9) VC(16.7) RC(16.7)
RC(11.1) RC(33.3) CC(22.2)
CC(22.2) CG(61.1)

CG(27.8)
80 VC(100) VC(100) VC(100) VC(61.1) VC(11.1) RC(16.7)
RC(38.9) RC(22.2) CC(16.7)
CC(27.8) CG(66.7)
CG(38.9)

T VCRRAT E BRI SR, RCEIR B MR8 £ 4%
AR MBLCL R RS G S R SR G FE

CCER BN T B AR, CCRRIIMLREMH R, 5

Notes: VC represents the discs in vegetative period, RC represents the discs showing carpogonium cells, CC represents the discs showing carpospore-

like cells, CG represent the discs showing conchocelis; the values of the bracket represent the percentage of the discs of the above type in total discs; the

same below

R RN R, B3R 2 16 di, B4 MR
Fekh g e ok, R E BRI 2200k
W, G, BT 2 RARTE B B A
7 TR AR ) H A9 43 1 R 50.0% FT61.1%(2) .
DU, 23 °CHL 1 55.6% 1 5 43 140 40 2% Ui 125+ R

FE LT, (HR WA Z2RIR B ;20 °C
A 16.7%0 1B BEAR NI 4 I8 R ;17 °C
20 B I AR R I AT SR Y i, 220 dFY, AR
JE 2 B0 3 A 4 i 4 i — 2P a4k, (H 3 Ak Ry
29 °C>26 °C>23 °C>20 °C>17 °C,

®2 TRIEBETEZEEKHRSAAMMKEREZF A MEEL TN ZINF

Tab.2 Spatial-temporal order of parthenogenesis occurrence of gametophytic blades discs of the HR-5 strain of

P. haitanensis cultured at different temperature

Ki## KEUd  culture days

IR C
temperature 0 4 8 12 16 20

17 VC(100) VC(100) VC(100) VC(100) VC(100) VC(83.3)
RC(16.7)
20 VC(100) VC(100) VC(100) VC(100) VC(55.6) VC(16.7)
RC(44.4) RC(27.8)
CC(16.7)
CG(38.9)

23 VC(100) VC(100) VC(100) VC(100) VC(16.7) VC(5.6)
RC(27.8) RC(11.1)
CC(55.6) CC(27.7)
CG(55.6)

26 VC(100) VC(100) VC(100) VC(88.9) VC(11.1) RC(5.6)
RC(11.1) RC(16.7) CC(27.7)
CC(22.2) CG(66.7)

CG(50.0)

29 VC(100) VC(100) VC(100) VC(61.1) VC(5.6) RC(5.6)
RC(38.9) RC(11.1) CC(11.1)
CC(22.2) CG(83.3)

CG(61.1)
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TR N/PH AT HR-5 8% & o R AR b4 4 78 &
RN ] Bl 5 15 9% KRB, AR E SR
(N/P L) 2 1 T3 48 4 40 Al 720 3 ) SR L PRk 9
TR KA T 10 s A, R BT 2 Ak 3 8
X (KR, B3 E 16 dif, 1 : 1FI
64« LA G /DR B AR IR M, o5 SR &K
B FE 43 B R 11 1% F016.7%, 11 Fe At 2H (8] 4 {4 1y

RIEBRM(R3) . BH24KRE, 1:1, 41,
32 1 LFN64 « L A 22 AR A8 1 1) (B 2 1 7 A
[5] 25 A 10) LE 490 43 900 16.7% . 16.7% . 33.3%71
38.9%, TMi16 : 145 b A, {UF — 115
BRI A M TE BRI . {H %228 diF, 16 @ 140
W 5 333 % 1 [ 45 1R 1) 1 440 i 43 AR TE B T 24
ARAK

3 TREIN/PEE TIRESEHR-56 R F B 2 K 81 4 50 & 5 BT = 0

Tab.3 Spatial-temporal order of parthenogenesis occurrence of gametophytic blades discs of the HR-5 strain of

P. haitanensis cultured at different N/P

Ki#R RKEUd  culture days

N/P
0 8 16 20 24 28

1:1 VC(100) VC(100) VC(88.9) VC(55.6) VC(22.2) VC(5.6)
RC(11.1) RC(44.4) RC(27.8) RC(11.1)
CC(33.3) CC(33.3)
CG(16.7) CG(50.0)
4:1 VC(100) VC(100) VC(100) VC(83.3) VC(16.7) €C(50.0)
RC(16.7) RC(27.8) CG(50.0)

CC(50.0)

CG(16.7)
16 : 1 VC(100) VC(100) VC(100) VC(94.4) VC(44.4) RC(33.3)
RC(5.6) RC(55.6) CC(33.3)
CG(33.3)
32:1 VC(100) VC(100) VC(100) VC(77.8) VC(16.7) CC(16.7)
RC(22.2) RC(22.2) CG(83.3)

CC(27.8)

CG(33.3)
641 VC(100) VC(100) VC(83.3) VC(16.7) VC(11.1) CC(33.3)
RC(16.7) RC(83.3) RC(22.2) CG(66.7)

CC(27.8)

CG(38.9)
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Effects of light intensity, temperature, and N/P ratio on
parthenogenesis of Pyropia haitanensis
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Abstract: To explore the influence of the external environment on Pyropia haitanensis blades, the effects of
different light intensity, temperature, and ratios of nitrogen to phosphorous on the growth and parthenogenesis of
thallus were studied through microscopic observation and statistical analysis. When the light intensity is 10-
40 umol/(m’-s), the algae grow slowly, mature late, and parthenogenesis also occurs later; When the light intensity
increased to 60-80 pmol/(m’-s), the algae growth accelerated, maturation became early, and parthenogenesis also
advanced. When the temperature is 17-20 °C, the algae grow slowly, mature late, and parthenogenesis is
postponed; When the temperature rises above 23 °C, the algae growth begins to be inhibited, but the high
temperature promotes the maturation of the algae, and parthenogenesis also occurs in advance. The treatment
group with a nitrogen to phosphorous ratio of 16 : 1 grew faster than other treatment groups (1 - 1,4 1 1,32 1 1
and 64 : 1), the slowest rate of thallus growth was observed in the 64 : 1 ratio of nitrogen to phosphorus, but it is
easy to mature and prone to parthenogenesis. Therefore, at the high light intensity, high temperature and high ratio
of nitrogen to phosphorus conditions, both the maturation and parthenogenesis of the algae were improved. Culture
conditions have important effects on parthenogenesis of P. haitanensis.
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1~5. 6~10. 11~15. 16~20. 21~25. 26~307> B N F0. 4. 8. 12. 16, 20 dfIE £ 44K; 1. 6. 11. 164 21. 265638 910 pmol/
(m’s); 2+ 7+ 12 17 22, 27. 320 pmol/(m™s); 3+ 8+ 13+ 18, 23, 28. 58I N40 umol/(m*s); 4. 9. 14, 19, 24. 29. Y&
60 umol/(m*-s); 5+ 10+ 15 20, 25. 30. 6303 N80 umol/(m?-s); P23 kon M, 2455 kom BMETE 7, E30%7 ks 2200k 44,
T B AR R 48K 20 pm
Plate I Micrograph of the discs from 40-day-old gametophytic blades of P. haitanensis cultured at
different light intensity for another 20 days

1-5, 6-10, 11-15, 16-20, 21-25, 26-30. the discs were recultivated for 0, 4, 8, 12, 16, 20 days, respectively; 1, 6, 11, 16, 21, 26. the light intensity was 10 umol/
(m’-s); 2,7, 12, 17,22, 27. the light intensity was 20 umol/(m*-s); 3, 8, 13, 18, 23, 28. the light intensity was 40 umol/(m’-s); 4, 9, 14, 19, 24, 29. the light
intensity was 60 pmol/(m*-s); 5, 10, 15, 20, 25, 30. the light intensity was 80 umol/(m’-s); the arrow (23) indicates the carpogonia, the arrow (24)

indicates the parthenogenetic spores, the arrow (30) indicates the conchocelis, the same below; the bars =20 pm in 1-30
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B I HBHif40 dBIZERMHREBEEKETERE THIEF20JNEMBR
1. 64 11, 164 21, 26. KEFRUMBERI A7 °C; 20 74 120 17, 22, 27. BEFRIE BN 20 °C; 3. 8. 130 18, 23, 28. ¥ FRik FE 3423 °C;
4. 9. 14, 19, 24. 29. B FRIEHIN26 °C; 5. 104 15, 20, 25, 30. ¥R AE 29 °C: BI19% Shom S, P24 SkoR B vE i 7,
K305 Sk 22K s BT P RO A8 20 pm
Plate I Micrograph of the discs from 40-day-old gametophytic blades of P. haitanensis after
being cultured at different temperature for another 20 days

1, 6,11, 16, 21, 26. the cultivation temperature was 17 °C; 2, 7, 12, 17, 22, 27. the cultivation temperature was 20 °C; 3, 8, 13, 18,
23, 28. the cultivation temperature was 23 °C; 4, 9, 14, 19, 24, 29. the cultivation temperature was 26 °C; 5, 10, 15, 20, 25, 30. the

cultivation temperature was 29 °C; the arrow (19) indicates the carpogonia, the arrow (24) indicates the parthenogenetic spores, the

arrow (30) indicates the conchocelis; the bars = 20 um in 1-30
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By M Hif40 dIZ KX RFBEEFEASENPEH THIER28INEMB R
1~5. 6~10. 11~15. 16~20. 21~25. 26~30%} W70, 8. 16 20. 24. 28 AR AL 1. 6. 11. 164 21. 26553 4 FAN/P =
101520 74 120 17, 22 27859 4F AN/P =4 1;3. 8. 13, 18. 23. 28; BiFE&AFNN/P=16:1; 4. 9. 14. 19. 24. 29895 %A1
JIN/P=32:1; 5. 10. 15, 20. 25. 30. 5532 & AN/P =64  1; 208 Srm SRA, BI25H Skom bkl 7, 2087 kR 2ok, B
B R 20 pm

Plate [ Micrograph of the discs from 40-day-old gametophytic blades of P. haitanensis after
being cultured in different N/P for another 28 days

1-5, 6-10, 11-15, 16-20, 21-25, 26-30. the discs were recultivated for 0, 8, 16, 20, 24, 28 days, respectively; 1, 6, 11, 16, 21, 26. the culture conditions
was N/P=1:1;2,7,12, 17,22, 27. the culture conditions was N/P =4 . 1; 3, 8, 13, 18, 23, 28. the culture conditions was N/P =16 . 1, 4,9, 14, 19, 24,
29. the culture conditions was N/P =32  1; 5, 10, 15, 20, 25, 30. the culture conditions was N/P =64 . 1; the arrow (20) indicates the carpogonia,

the arrow (25) indicates the parthenogenetic spores, the arrow (29) indicates the conchocelis; the bars = 20 pm in 1-30
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