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RAARLEPE). THE a. TR EREEK(P<0.05); ™4 %4 NO;-N20 pmol/L.
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RUE, HFERSLIHK, B, EA ORI R
B, FEALYURIRES . DGR AMSRIRE
AT 4 h RS, U RA K. A&
PRI AL S S
12 AKFEegikit5nE sk
TIEE T 6 M EINO-N)HK E41(0, 10, 20,

40, 60, 80 pmol/L), B35 3 A TAT, HAIALL
HMAIE B IR A — R 02 EIRE, JTESR
IR Y KRR 44, SR 250 mL HE4£(200 mL
KR, AP AN RIS VT 0.5 g0 15
KT IR, B 97 10 do FH B AR I T 385 440 2 1 11
KAy, MEESUE; ST 70 CHEETH 48 h Tk
.. H AR B8R EEKE Re=[(W, /
W) t-11x100%, 2L W WAL E 1L, Wk
S S RN B B, ¢ O SERRREE IR
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T A ARRFE AR b, 8595 3 d R
T AR N AL E(PE). M4 2 ay RIS
Y E SNy

AR ENE, HaAUKPosEhoEd, Al
7K 4, B 0.15 g(W i) 2 mL 0.1 mol/L 1% 2%
MB(pH6.5), /MIFEEIKAT S 2K, BB ODHURIE 4°C)
4000 r/min 5.0 20 min, PUiEHFHEEE a K147,
I35 LA R 2B v A ¥ 1, W 565 nm AL
. B EPE)HRMIEHFAAR: c(PE)
=12.4xAs65xV/(1xW3x1000), HH ¢ (PE) A #E 40 2Kk S5
(mg/g); 12.4 NEEA R B RENFEE(mg/L); Ases
h 565 nm AL DEE BV W ABURIN ARG mL);
| g Lt I R (em) s W A9 BRI
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G TR L e T RO . TSR R
a(Chla) 7% & 1 2 30 4 :Chla=(12.65A¢64—2.99As47—
0.04A55)xVo/ (IXW4x1 000), HH Chla 45 a i
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2.1 FE) NOy-N JREA T E A ¥ B A LR
EORA)

% 1 A LLE Y, £ NOy-N W JE 24 0 pmol/L I,
H SGR 6, N 0.81%, ITEEKZENE; NOy-NK
FE£2 20 pmol/L I, VLB Ry, N 7.61%, W& T
oA -4 (P<0.05); NOy-N <20 pumol/L I, T
B Ry BAE NOy™-N ¥ BE R385 T Wi 7 51 (P<0.05):
ifi 24 NOy-N ¥ =20 pmol/L W, VL& Ry, K%
NO5-N ¥ JE 1K1 38 0 iy {2 2 P& IR (P<0.05) .t 1 18 7]
DIEH, VRN B 2. MR a (S BBk A
NO;-N WM R —0r), s R4t
# a RS AT N IR EE NOs-N R BEAK IR R
20=40>60>80>10>0(umol/L) (P<0.05). % 1iL %75,
VI8 A P B 0 R0 B K AL A 1 BE K A R
NOy-N K FEI RS LT A I, KA NOy-N
J524 20 pmol/L BT # A P9 45 10 50 23 St e v 17 e 7K AL,
E WIS EEAR(P<0.05); KA NOs-N iKEN 0
wmol/L T i 4k P B AK A A5 W 14D o B v 1 R 1
TERAT(P<0.05).
2.2 RF) NHy N R E T & A KA A LE R,
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TR, EORS R KA S YA R NH, N KE
(AR AL AR 5 B NOy N R FE AR A AL (R 1)IEAAH
[, Y18 Ry~ HIRIBMEEE NH, N 3 1928 (UK
HH: 5>10>20>2.5=40>0(umol/L) (P<0.05).
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Tab.1 The growth and biochemical constituents of the Gracilaria at different levels of NOs-N

P FiF 2 (umol/L)
[EREN
0 10 20 40 60 80
Ree (%) 0.81+0.19° 5.06+0.13¢ 7.68+£0.23" 7.04+0.21° 6.53+0.12° 5.17+0.13¢
LT F(mg/g) 6.03+0.10° 9.32+0.11¢ 13.60+0.12° 13.36+0.08° 12.41+0.09° 10.23+0.06°
Chla(mg/g) 2.1240.12° 2.87+0.31¢ 4.03+0.15° 3.90+0.08" 3.59+0.03° 3.21£0.11°
(%) 12.01£0.16"  15.14+0.14° 17.32+0.21° 16.03+0.23° 14.30+0.18" 13.21+0.24°
WRIEYI(%) 51.26£0.16°  47.91+0.24° 44.11+0.21° 45.70+0.16° 47.06+0.11¢ 49.31+0.21°
/KA S/ B B 427 3.16 2.55 2.85 3.29 3.73

W T ATEIE AT B AR NG FRER R S % 7 (P<0.05), #2,3[H.

JKAR NH, -NWREEA 571 10 pmol/L VLB RN Py & BT 35 B 7 25 41 b die sy T e kAL 5 1K) 5 8
WAL, MR a M EEES T SIRES  hEA(P<0.05).
(P<0.05); 7KAK NH,-N¥JEh 5 pmol/L if, YLE A

%2 FEINH -NKEMIEERKRERERAFNT
Tab.2 The growth and biochemical constituents of the Gracilaria at different levels of NH,*-N

BB FE (pmol/L)

PoI=N
[EEEN
0 25 5 10 20 40
Regv (%) 0.81+0.21° 4.01+0.20° 6.52+0.17* 5.58+0.16° 4.7440.17° 3.88+0.15¢
PELT F (mg/g) 6.11+0.13¢ 8.30+0.11° 9.61+0.13 9.23+0.11° 8.35£0.07° 6.22+0.05°
Chla(mg/g) 2.09+0.17¢ 2.5740.27° 3.53+0.14* 3.51£0.26" 3.07+0.13" 2.53+0.12°
EATU(%) 13.17+0.13¢ 14.81+0.24° 15.96+0.17° 14.65+0.25° 14.57+0.14° 11.32+0.26°
AR E (%) 49.75+0.14° 47.62+0.31° 43.7240.25° 45.94+0.13¢ 46.46+0.18° 47.34+0.23°
KA/ A R 3.78 3.22 2.71 3.14 3.19 4.18

2.3 RFE NH,-NNO;y-NAZHEAKAANL ARG EHLENLTmE FHROBA. 4
28 A% 89 7R NH, -N/NOy-N iy 2/7 I, {T# Ry BELLREHEL
M 3 R, BEATKAR NH,-N/NOy-N LLHIIE ek 3 a &k, B0 B HLA 23t T AR
W, TLES Ry BEZLESTHEL. HAE a R &

%3 A[E NH,-N/NOz-N bb{EXHTE 4 K R4 (L 4H A A9 R0 (n=3)
Tab.3 The growth and biochemical constituents of the Gracilaria at different levels of NH,;*-N/NO3-N

FERURE AL
Hw

1/35 1/7 2/7 3/7 4/7.
Rsg (%) 7.2040.13° 7.8840.13" 8.41+0.11° 7.13+0.13¢ 6.17+0.12¢
AT F(mg/g) 13.62+0.09° 14.43+0.10° 15.25+0.11° 11.54+0.08° 11.26£0.07°
Chla(mg/g) 4.02+0.15° 4.5340.15° 4.96+0.09" 3.89+0.07° 3.010.09¢
EEATU(%) 17.45+0.17° 18.34+0.15° 19.7240.20° 17.33+0.16° 14.27+0.19¢
WK %) 45.83+0.12° 44.14+0.18° 46.75+0.15° 46.91+0.24° 49.35+0.31°

A4/ 8 1 5 2.63 241 2.37 2.71 3.46
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B4U1(P<0.05); 124 NH,-N/NO;-N Jy 4/7 I},
W) FIRFEFRI N A . 3 3 TR, TLE RPN RKIL
EWEEAKAR T NH,-N/NO3-N - LB AR £k [ i
TR 55 80 1 R S A i S AN, YA
WK AR B W B e v B IR BT X R 1 K A
NH,-N/NO;-N {43 5]y 4/7 (P<0.05)F1 1/7 (P<0.05).
3 9t

MASEIR S5 T DU H, KA NH, N K
B, NO5-N WKJER NH,-N/NO5-N ST EEK &4k
A A W . T 2 7E NOy'N 20 pmol/L
NH,"-N 5 pmol/L. NH;"-N/NO5-N 2/7 (TIN 20 mol/L)
(75 FRIAEE A AE T, AT 3R AT S5 bl A K 56 A a1
PE. M43 a. SIS & LSRRI KA A9/
HAMAE. KA el K NH, -N 3.
NO;-N #REEH NH, -N/NOy™-N BIAF] FILE ALK,
[Fi] N 5 (A Y 2T 36 (PE) 4% 38 a AR (11 7% AT
T RRARG, T YL A N BB K A s R K AR A/
WA 2 Wm . X508 RECER N &M TF
(4.500~30.000 g/L)%4 37 £33k (Chlorococcum sp.)t:
KRG L 24507, JF HEkBR#E Chla+Chlb )5 i 25
Bk D A 45 AR

TEEAE L NH, N RIS 8K Ry b
6.52%(NH,"-N 5 umol/L), HBlL NO5-N b & JH I
1135 K Ry 7.68% (NO3-N 20 pmol/L)fi 15.10%, Lk
TR AN EIR I 5K Ry 8.41% (NH,-N/NO3y-N Ky
2/7, TN 20 pmol/L){ T 22.47%, 5 5iRZ -S43 1
NH, -N(550 pmol/dm?®) i 43 /I J5i FF 4 (Prorocentrum
minimum). #EVE R F 5 (Prorocentrum mican).
4% (Skeletonema costatum). #§3: £f & % (Cerataulina
pelagica) f1{i /> 40 #1 ¥ (Leptocylindrus minimus) {2 1F
AT R4 TR B 2 S PR A B LR A R
N R B fie 32 35 (2 338 15k /) W g 1t K % (Alexandrium
tamarense) (1945, 11T iy P I S AL B Al /N Y g L
KA — B RITEIERN, RBLA A KA (o 45 3
AL TRIVRE NH, N 23 A K St DR T i A
PP ) NH, N ARERAE R IR EA S I 41%,  HE
0 NH, MG A 32 HE A0 R 9 KR B
ATLLHED, KR NH,-N SR Th e, ST SR
GUUBEINE, FREETE, AR TV 1 AR
s, RIS, MEE IR ER AKX E b

A RS P52 R0 R I 5 B A5 3 T UE SR (5 SCHRAE) «
1L EEAT) PR B SRR 7 S LE B — [ NO5s-N
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PG 00 35 1R T J A0 A4 T 1 I 4 2 1 B 2
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FEAFAEMR Sl NH, N B %03, (i 2 — 11y

NH,-N 8} i Hfi () NH,-N/NOy-N i ifij bb #t —

NO;™-N AR AR TALE K& A RZ R BRI K,

Xl fig 1T NOy-N Sl E i & HLE(DIN)

B EENALR Sy, AFAE R IZ T NH,-N

NO,-No KEMFFUR], MR ELEVF 2 il XHIREK

S IRk, SR R R0 b R R IR ER A R

U, i — RIIMIE IR, KBRS — L DA
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Abstract: m order to investigate the effects of different inorganic nitrogen sources and concentrations on the

growth and the biochemical constituents in macroalgae, Gracilaria tenuistipitata var. liui Zhang et Xia was cultured

with varied nitrogen sources(NO5-N, NH,"-N and NH,"-N/NO5-N)and at different concentrations in laboratory. The

results showed that Gracilaria growth was inhibited considerably(P<0.05) and the contents of PE , Chl-a and protein

were respectively lower than those of control(P<0.05) when NO;™-N concentrations were 0, 10, 60 and 80umol/L, or
when NH,"-N concentrations were 0, 2.5, 10, 20 and 40pumol/L, or when levels of NH,-N/NO;-N were 1/35, 1/7, 3/7
and 4/7. At suitable nitrogen environment (NO3-N20umol/L, NH,'-NSumol/L, NH,-N/ NO;-N 2/7 and
TIN20mol/L), the Gracilaria showed the best growth and the highest levels of of PE , Chl-a and protein and the

lowest value of carbohydrate/protein ratio compared with other groups(P<0.05), respectively.
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