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ABSTRACT Effects of ammonia and phosphorus addition on Gracilarial emanei fomis pho-
tosynthetic rate were evaluated in terms of oxygen production and carbon acquisition, and the
carbon sink function of this cultured seaweed was discussed. lodimetry measurement for dis-
solved oxygen and total alkalinity ( TA) determination for dissolved inorganic carbon (DIC)
were taken to measure the rates of O, production and DIC acquisition of G. lemanei fomis. Dur-
ing the experiment period, seaweed G. lemanei fomis was cultured in sealed synthetic glass con-
tainers under 4 different nutrient conditions (ADDN, 10pumol/L NH,Cl; ADDP, 1. Opmol/L
KH.PO,; ADDNP,10pumol/LL NH,Cl+ 1. 0Opmol/L. KH,PO,; NONP, without addition of ni-
trogen or phosphorus), in situ seawater as control. The results showed that from August to
November, the added ammonia and phosphorus had no significant effect on R, (photosynthetic
rate in oxygen production) of G. lemaneifomis; in November, the added ammonia and phos-
phorus significantly increased the R, of the seaweed. The added ammonia and phosphorus had
no significant impact on Rpc. Reo, ranged from 6. 9 to 18. 4pumol/g DW « h (average 11. 3pumol/
g DW « h). No significant difference in each condition but obvious seasonal variations were ob-
served. Ruco, ranged from 117.1 to 487. 1pymol/g DW « h. ANOVA analysis revealed no signifi-
cant difference in pCQO, for each treatment, but there were obvious seasonal variations in pCO,.
Significant difference in photosynthetic quotient (PQ) was found among treatments and
months; PQ (average) maximized (1. 23) when ammonia was added, and the monthly average
PQ was in the range of 0. 59~1. 50.
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Table 1 Physicochemical characteristics of sea water in the experimental area

i 7] Date KR TCC) HE S pH 4 DO(mg/L) BIEHLA TIN(pmol/L) TeHL#E PO,-P(pmol/L)
08-25 24.0 32.7 8. 04 7.36 19. 90 0.61
09-28 22.8 32.9 8.09 7.33 16. 98 0.39
11-06 14.6 31.9 8. 17 8. 47 10.91 0.74
12-04 10.0 31.6 8.18 9.09 6.45 0.19

P DO K B IR SRR RS & W3R 2, )N 8~12 H . e Lek DIC 22Kyl 1 723. 88~1 933. 62
pmol/L,9 H fei» 11 J Fefl; B e S AR B2 (LHCO, ~ DASAKYE I 1 651. 95~1 837. 40pmol/L,9 H .12
B A B e AR ok B (LCO,* D A2 4638 Bl g 57. 62 ~80. 77pmol/1., 9 J f s 12 1 Fe A s = %0 Ak B W
(LCOyery DAL Bl 14. 27 ~15. 98pmol /L, 8 H fe . 11 A Fe s — A Ak ik 43 | (pCO,) 1y 28 4k 3 Fl
319. 21~541. 01patm, 8 H e . 12 A RIK,

x2 HREXFADANGRBGCRZEASSE

Table 2 Concentration of COz components in seawater of experimental area(pmol/L)

i [ Date B TE PR R B T PR AR T BRAR R & AR B A e
[DIC] [HCO; ] [COs2~ ] [CO2n ] pCO; (patm)
08-25 1782.26 1.698.40 67.88 15.98 541.01
09-28 1933.62 1.837.40 80.77 15.45 507.13
11-06 1.843.32 1759.23 69. 82 14. 27 369. 29
12-04 1723.88 1651.95 57.62 14.31 319.21

F1 Mean 1.820.77 1736.74 69.02 15.00 434.16
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Table 3 Variation of CO; components concentration in seawater by the end of experiment

I i) REW IR /3733 TR I S AR e 2 Bl B e ) AR Zg ek
Date [DIC] [HCO; ] [COs2 ] [COzcn ] pCO; (patm)
08-25 1611.00 1.454.50 151. 14 5.36 181.42
09-28 1615.12 1373.21 238.98 2.94 96. 37
11-06 1.710.05 1572.00 131.99 6.06 156. 74
12-04 1639.78 1538.37 93.62 7.78 173.67
-4 Mean 1643.99 1484.52 153.93 5.54 152.05

R4 BARRXEGERNRPENBERSES THRESLE (%)

Table 4 Decline percentages of CO, components after G. lemanei fomis was cultured in seawater

Fif [ KL TC LR B Bk I S AR e T B AR e AR B ZEALRR Y TR
Date [DIC] [HCO; ] [COs2 ] [COzen ] pCO; (patm)
08-25 9.61 14. 36 —122. 67 66. 46 66.47
09-28 16. 47 25. 26 —195. 86 80. 97 81. 00
11-06 7.23 10. 64 —89.04 57.53 57.56
12-04 4.88 6.88 —62.49 45. 62 45.59
-4 Mean 9.71 14.52 —123.02 63.10 64.98

ARBFGE I 9 H 64 Bk 3 5 d5 = (LU TEHLER DIC 1) 3 ml g5 7% A HA 3 i DIC ¥ i (1 933. 6
pmol /L) A 56 . Zou & (2004) Xt e M I BE R W . F AR EE /K B9 JCHLER (2. 2 mmol /L) RE S 2 Je 5k e R
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JCREMM® R, A 11 H#EKE DICYRE® T 8 A H Ry MK T 8 A 3 A RE 15 i IX I EE F1E 57 K
A K. 8 A BRI AN B E I7 h K s T A A P BOE S e AR A A 4 B Al AT B 9 DIC I RE
71 5 e it BEFNEE B SR K1 8 A Rowe 8T 9 H 207 JBUR AT RE S 9 H AU BE B 37 #h K I A 2 e Aot
VR BRAE 25 5 o FOBET 5 A6 11 A A0 12 H L B0 A TR A0 5 57 R /KPR RE R 5 R IR DIC MR A £
T JC R 12 7 1 DB SR SR K AR T U 5 37 Eh e SO & B st R B 5 22 5 W IZ F A
BRI Ryc i EEH K.

3.3 HMERKAGERNER

T B AR O A AR R R A JE LR R 19 = 2L 7 (Davison 1991) . I B 52 ) 56 & 1 FH i [ 7 G 4
fitE 1, 5- W 1R A% A A 98 (b il / 48 I 3% 7% (Stitt 1986) . #8WE Laminaria saccharina W05 JFE YA 2 58 2K 1o fil
B, I o L BE 9 B ARG, Rubisco B R4 25 FRPE T v o 308 ok i 20 32 B 07 %o ek 32 ) A4 96 >Fe 1K T Tl AR 2 17 e K 2 7
(Vo) AR (Davison ez al.  1987) . B b & B Rubisco f Ak IN 4 1Y Km 3§ AR BEAR TR 1619 Km, 2553
5 I A U P ) R O I I B TS R T [ Rl o IR S ) e 1R I R O M Bl R I R i AL CO, 5k HCO, ~ 7E 40 MY
FEFN i SR AR RS (9 7 12 (Davison  1991) , ARWFSE A B G5 77 S0 8 F8 FDOG & [ B ol 2 8 A R 5 — Bk . 9 A
B e o 12 7 B I T S 30 v DX A 7K IR A S5 6 1 ] 5 A 5 B0 U T Rk

A R R B R A A AR PR PR () A8 A . ARWFSE D PQ XU i AU LA BUR% G AE 9 A A 12
H o mukdl PQ # 8 m . W BRI 8 4% B 1% e 201 5 CO, v 45 1 8 b X5 i T WLA 19 58 Ak (Xu ez al. 2010),
RAVEE XS AR WO R L2 — A FShFERE M i 72 X — i B T M AE R s 0y ATP, WNIEF AR B L5 1
KB EERAE A ERAET . 8 H PQETLE 1. 29~1. 49 Z Al AN A B4 PQ (& &, X il L5 8 Hifg X HAT
BB EBEK A (R D, SFFEUEMH, S E NP 4 A 4 BT I8 W25 PSIT G Ak 2 5k 5 i 4 il V8 A i
GZRES 2007, 11 A PQETE 1. 31~1. 74 Z[a] RN A B H e ik, I B A fem . A WFFE R, 2 KA %
FM A R AL T 80 2O A A U S RGBS 2 B A R SO T CO, AN 38 2k 1R P M DX S8l A 4 Ut
BB AR = NH, © AR NO,~ (Raven et al.  2012),

T

DARWEFE R W] e B30 15 RE % W] 4 w85 985 DX A9 7 i S0 (DOD K- 7R AR LA SE0R8 2% 4F 1 o 20 Jon
A 2 4R W SO B A R

2 TEIE A AT A A TE LR B — E B OL T R AEROL G A RE 8 AL v IX TCHLBR AR R 4% 21 70 19 35

3D G A (PQ) B A AU L AT A A Al 5 R 2R 38 288 T ik E ) 1 Bh 25 25

£ % X WM
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