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WiEE Fhs HRAEY RR#
b AT R IR R A H RN E AR AE SRR ST E
W EDK =B 2R S B R IR 2RSS )T 510300)

WE 47 HTHANO;-N), A A NH,-N)F & % 4.(Urea) 3 A A(N)JE A4 o+ Ty 2 3 (Sargassum
hemiphyllum) 4 & £ BN R, AR ELANGT, £ EL2HET AR NFKRE P& 244,
MENEERNEKfENAKRESE, FREF, T8 NIFEM N KEX o E Koo st
RELEG . 3FHNFEMEHERIGENEKMALN W, HxtEKEEEE N IREN
FrE s, FRE R 25~150 pmol/L A F, 4t AL N EBEN AR RUTAEF ALK
B N % 3K(0.032 %/d); 72K E A 50 umol/L B, A0 xT 4 K i 3k 5 5 A8, Urea 41t A A £ K
# 2 KT NO3-N Ft NH4-N 41; 723 E & 10, 25 pmol/L B, NH,-N 414 ty 4 at £ K & § %
& THIE K E T th NO3-N 4, 4K E A 50~150 pmol/L W U A8 K, & T £ & K B 41(150 pmol/L),
MENKENAT, 9L, THAREARAL N SEZHME I, MAKEUESER K
; A NKET, NO-N g4 WA EEgE, Ht&Ea Pt E cAERE, NHN g
B, TAMREAMAL N AERSG, T Urea ME TEAEEZAERG. Y NH,-NKERWE
150 umol/L B, #h¥iyE KM AMEGEETHREER A, FARLERNH, KEHRAEKF NO;-N fu
& % 50~150 pmol/L 3, NH;-N #1 % % 25~100 pmol/L B, F A (B Lrt L RELH M A K. Kb
R AR R, A ENGEIRAEE T RERE,

KA FH D EE; NFE; mg; £K; A4k

FESES S968  XEAARIREE A XEHRS  2095-9869(2018)04-0159-08

K, BEEABET5 Y DL A R Bk S 4 B IR IR KL eI TR A
AN L0 B, 3 VA S T ) A A PR R I BB R il FHEEEM b TR IEEEA R, R
W, SECA AR D R (Sargassum  sp.) BRI WX AR 2R RN R SRS e, AT EEDE
T (Yu et al, 2012), BB H #0057 7e 3% WY RO E Mt S E DG R, HAr, AT
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B RS D R E R IEA YO A (Yu et al,

2012; Xie et al, 2013; Yoon et al, 2014), 1 2 B #: 4 1
FETR G X B (] BE E C 2, DA AR KW 4
DR NAEIEENIE 4, 5 H, YATEFWY
YR 2R ER, 6~10 A B &EIRZETTAF]
T G AER, 0 E oA HESh R E s e
A, BUEL s sET ™, BRI T A AL S 3R
BH o MR NIRRT RS, 855 &0 T, B5
EEAHHENETHERZ 11 HFHBEEX,
IR S = T I Y2 U7/ B S S U
DM EENEESIF TN EEXRE SR
P U — AT

g 2R KT BRGS0 A hg i T
e, THERAMN)EfFE ., N BEAEEAR.,
JEFINT 2 R FE M IEAT R, W R AR LIS B 1 E
B2 43, N ez A ™ H A0 i 20 ) 1E R A K (Dawes
et al, 1990), VFZ2F % O R EW UK E 7L . &
2 X E B FRAE BRI T 5 (Alquezar et al, 2013;
Hwang et al, 2004; 32 7% %5, 2007; #RE 4%,
2013), 1MKF N B D REN W E B B 1
et py s s b

ARG LI I B ¥ (Sargassum  hemiphyllum) A
x4, HREJE T #5301 (Phacophyta), HR#F
(Sargassaceae), 2 )& (Sargassum), 2 E A A
R 5 WA RN OL S, RIS, iR K, 4
K, BT ANTEEGEENIE R . ik,
L ENAIURE N B ISR D R gl
FIFRRT AR A SRR AT R T . AT R
AR LALS N G a2, )
Kin APt DR AR E R, DA R
I e b R T AR TR AL S S A R 5

1 MRIERE
1.1 ##

2014 4F 4 H, AR IRYIT RE B M 0 1 3]
KRB ZAE I TR I e, IR s 2
IK =R 2E B 5 Bt i I K B 5 A R DI 56 3 B
Koln), VEPRfEERESCEAGFIEE, BRLEBARRMMIED,
25 B K PR JE T KA (60 cm x 50 cm x 40 cm)
IR B, RIS AR SZRE ORI TE . RITTFLEE A
200 H B TR SZ RGO, #E D TR A K e
B AR AR T ARG FRRR IR 24 h, DUESZAE 00 B &
FERE P10 o B 1 K w5 A B 7 d AYRD IR TR K
7 dEHR 1R, 538120 dJE, REMERE EE

STHEMNAET, AR 2.0 em £f, FELEEKX
PR N RR il K [T 5 F A 26 (Ulva lactuca)W I 4 d,
N W <1 umol/L, HiAYE FR 4 05 IR £/2 B3NN
TR 14 d JE T8, BARAIE: IR 23°C, Otk
>4 80 umol photons/(m?-s), YEIEEMI L : D=12h : 12 h,
FERE 24 h wER

12 ARAREFRFHERE

SCEOMRMERE A | LS R K B N BR iR 7K i ERE
FFh R %, 24 h A, WAERE SRR R oK i (8
WEAREET, B, BSA(NO-N), A (NH,-N)
AR Z A (Urea) /3 BiAE A ME— N U, 585 5 A~ N WK
B, 40 10, 25, 50, 100, 150 pmol/L, N B§
il ¥R K (N 9 BE <1 umol/L) X BB, #1453 M E A,
SEIGTE GXZ B RERE ISR (T IR il 1k )
P, BRARRE IR 2 g/L, BiFRAE SRR
—E, B 2dER 1RGSR, R 24 4.

1.3 HEXIEKFERMNE

SCYGHT AN SIS R, FH AR T AR 3 i B 24K
g%, B AREEE, A AR KR ), FIHAR
KA
 (%/d) = 100 X In(W,/ W)/t
Krp, W MR R EAREE E (g), W, IR SS
TR e T (), ¢ N SLIR I FEmTA] (d),

14 EXEBRES=HINE

Z: M Seely % (1972)M 5%, WL 1.0 g e fk, 1%
BT K PGE e BRI R 2 ROK IR BTRE,
A 4 ml B T H(DMSO) S 1 AL, #2HL 5 min
5, WA R SRIBOR (X)) s 8 0 AR IEAT AR 2
WAEHL, A 4 ml NI S min J5, ICHEERER
MYPE ORI (Xo) s B3 ml NER$EBOR , A 1 ml BYIE
CLEM 0.75 ml ZEIRK, ZEBUTE, IECEHHXA)
FH 0.5 ml i 100%H BEAT 0.13 ml 2818 /K% L HE L 2
W, PR KPR - EEAH(X,B); DMSO #H(X)),
DMSO : ZEIE/KFRIE 4« 1 HefifaRe, @ HAED K N
665, 631, 582, 480 nm AbIMIGAE , 1E CHEAH(XA),
IECRE - INERHEIR 1 10 FeBIAR RS, I HAe e Kl
480, 661 nm AbAYMEOGAE , ZKMEPI R - EEAH(X,B),
PR - R ZRIEOKHREIR 3 : 1 1 HBURRRE, e H:
TEPEA Ny 664 631, 581, 479 nm ALMEOLIE, HRAE
PIRARIE MR a(Chl-a), M54 o(Chl-¢)Fl5& £
WERFX)TE:

Chl-a(mg/g)=(Aees/72.8)x V1/(I/ W)+4/3x
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(Ae61/83.3) x Vol (IIW)+4/3% (Agsal T3.6) xV5/(IIW),
Chl-c(mg/g)=(Ag31+As5-0.297 Ag65)/6 1.8V, /(I/ W)+
4/3x(Ag31+As551—0.3004464)/62.2x V3/(I/ W),
Fx(mg/g)=[A450—0.722(A631+A582—0.297 A665)—
0.0494665]/130/(1/ W)+4/3% [Aaz0—1.239(Ag31+
As51—0.300464) —0.0275 466411/ 141x V3/(I/ W)
K, 4 RHWOBE, v REREUGE X, R (4 ml+
1 ml=5 ml), ¥, HEHTE XA FAR(T ml+10 mi=
11 ml), V3 FEEEGE XoB AARL3 ml+1 ml+]l ml=
5ml), I HHEILEIER cm), W ohEREE (),

15 FAIRAMEAGCP)EENE

AP S R S B SEE G-250 Yuklel
A1 2E (Kochert, 1978), HX 0.2 g #AH 0.1 mol/L
HIBEIRZZ 0P (pH = 6.8)WF 5, 2 2%, B0, HL 0.5 ml
FiEW, 5 ml F B G-250, R4S 595 nm
e W R . Ha AR

SP(mg/g)= C x V,/(V;x W x 1000)

K, C MEMNA IEPRHEIZ(E(ng); Vil
PEBOR AR (ml), W EE R EETE (), V) oA I
I (ml).

1.6 FIAMHEGSS)EENE

AT A R R W — B R 15 I 5 (Kochert,
1978)  FRHL 0.2 g MBI, 221 KB J5 /2 25 2 25 ml,
70°COKIBHEI 30 min, FEHRBURRHF 08, B 2 ml
BN 6% B 1 ml FHKERR 5 ml, B HG
485 nm YA W IERE , Xk B bR e i £ 3155 n] v o
B BRI IR DL A AR ] AR

SS(mg/g)= CxV/(WxV)

K, ¢ AEAER ML h &S E(mg), V
I RE AR BURRFR (ml), ¥, A i €0 i BORE & 9 (ml),
W NAEIEE (),

1.7 ALRESENNE

Z 8 Abreu FQOIDMITZ, KR A EIKT
60°C FHET 48 h J5, FREHTE, M ARSI
PR EE  AR, 1F 80 HAYEES: TS, A VARIO
EL MITR A {0428 N 5 (%)

1.8 HIEAESHMH

MXFAERKERSHL N FEMXERATH Droop
(1983) R A, A
# =Hmax (1=Ng/N)
Nreq=ttmax X Nc
K, tmax(%/A) NI RKAXS KR, No(%) 5

KRR RARA L N S5, N%) N HEE IR
ZUN i, No(%) R B2 R fe KA K HUR T AT N
(G FHEL, Nreg(Yo/d) M HERF B2 LU R R AE K N
52K (Pedersen et al, 1997).

K HH SPSS17.0 B X Bdia st A4t o3, Brda il
TE LRI IR N E £ brifE2E (MeantSD)(n=3),
KRR 77 2253 B (Two-way  ANOVA)FI AP 77
Z 5381 (One-way ANOVA)K K 2= 53 (1 8. K, & i
FIKF-h P<0.05,

2 HR

21 &£,

XU -7 223 A 2 B, it 5 Jg 3 40 1 ) A G A
KR Z B R KRR N VR N W LK —F B AR
FHR I 2.3 (P<0.05), 1£ 3 Fh N JRANE B 32 F, 2hy
XA AR N ORI E % LG TR
AR Ak Fa B FEH EE R 50 pmol/L i 35 F) ¢ K{H , Urea
EH %) B KA A 4 1R 1 251G T NO3-N Al NH,-N 26
(P<0.05), TEHFEEN 10, 25 pmol/L i, NH;-N £H4)
B AR A K A 2 T AR R BE T ) NO3-N 41
(P<0.05), TMiAEHIE N 50~150 pmol/L WAz . 7E
el 150 pmol/L B, NH;-N 26 th &)y i A% 4R K

RPEAR Z X B K (1),
6 [ Om4% NOs-N B4 E NH;-N BIREHA Urea
= f
°
X d
M 4
xlﬁ-,g a
:H'I A
25 |[B
5 15
S 15
[ ¢
papiil 10 150
Control

WK & Nitrogen concentration/(umol-L7)

1 RS 2 D R e 4y i A AR X A=
Fig.1 Relative growth rate of S. hemiphyllum seedling
cultured under different nitrogen conditions
i AFEB/NE FEERIRTE P<0.05 K FRA
WEMES, TH
Note: Lowercase letters indicate significant differences at
P<0.05 among the treatments, the same as below

22 REBRESE

XU FJ7 2200 A W, 2 5 e ¥Ry 3 Aot
BORGERZEFRKE S N BRI N WA 2
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2 (P<0.05), 1M N YEFI N ¥ BTG i 3 28 HAEH (P>0.05)
AR N RN, SRS EORIEAR LHE Nk
M F R MG, IR TR E, TEWREESA 100,
150 umol/L 41 Z [H] TG & 3 2% & (P>0.05). £ 10~
50 umol/L P, AHIFI¥REET 3 Fl N I LA B E T
I 3% 25 %(P>0.05), M7EVEEEH 100, 150 pmol/L B,
NO3-N il NHy-N 41941 Chl-a & 2 % T Urea
ZH(P<0.05), MMiXtT Fx &Hkul, WJE Urea Jins 41
LFEE T NH;-N A1 NO3-N HE 4H(P<0.05)(& 2).

06 A DU NO;-NEI A% NH-N BRFKH Urea
o €
'sp de ]
'oED de dec :;3
i g 04 ¢ KL K
af b, iche [ Fom | KM | K
s § bTb 54 [ b
1} < e I
& o aaa ] [ g
%= el L4 %
R byl L4 b
= Z 02} | | K
g byl L4 b
= byl L4 b
= byl L4 b
S5 byl L4 b
° | Bl | K
byl 1 b
0 )
an‘,ﬁﬁl 10 25 50 100 150
ontro
0.18 KWK Nitrogen concentration/(umol-L™)
“°IB
o c
e 0.15 |
on
E
2 012+
Eﬂ 8 aaa
v 8
% S 009t
¥s
= F§‘ 0.06 -
8
= 0.03
@)
0
paf;s!
Control
035 & WE¥ Nitrogen concentration/(umol-L™")
’ C
T 0301 ¢ e
&an C be d
i E 025f ¢ IE AN o
42 b S K
B 2 020f abab | ab < Wi
3 |
e 015f2aa o o
& 5 " Bl
#E o0l o Bl
0.10 o HRe
5 L4 b
2 L4 b
2 0.05F :’: g‘
S | B

XJHE 10 25 50 100 150
Control
S MR BE Nitrogen concentration/(pmol-L™)

K2 ARAEFET R SRR S GRS
Fig.2 Photosynthetic pigment contents of S. hemiphyllum
seedlings cultured under different nitrogen conditions

23 WAMEASP)HMAREEGSS)SE
W FF 20, LD REEL T SP &=

{UZ BE IRk R N e BE 52 ) 3% (P<0.05), 1 SS %
HA%Z N P N W %32 5 AR Y 25
(P>0.05), 7EAHIR] N V&, BiE N REMTHE, SP
TERBWE K, TEWE N 100 pmol/L 4Pk k
{8, 024 NH;-N ¥ 2 150 umol/L i}, SP 74t i
E TR E(P<0.05) (K 3A) . X T INE 4l SS Kk, biE
N BT, SS S B WikEAk, B TN 10,
25 pmol/L NO3-N Z& FXF R A1, AT X IR
2l H 5T B )G W 2 22 57(P>0.05) (K] 3B).

N

[ A OR4% NOs-N B4 NHI-N BIRZ K Urea
b
abb

w
T

EEA SR
Soluble protein content/(mg-g™)
— N
T "
0
ES)
o
©

150

Xt 10 25
Control

S F Nitrogen concentration/(umol-L)
a

TR R

Soluble sugar content/(mg-g™")

A

e

L

%R 100

Control
% ¥R JF Nitrogen concentration/(umol-L)

Bl 3 ANREVERAE T 2 R gl v i m] i ok
EARRITIRF e Y
Fig.3 Soluble protein and soluble sugar contents of

S. hemiphyllum seedlings cultured under
different nitrogen conditions

25 50

24 HAREE

XN FJ7 22 AT R, 2t H BSR4 42N
T A2 B IR KR N R N VR EE RN 3 58 B TR
3 (P<0.05), 7EAHIE] N VRS T, HEUN S5
N ¥ BE B T S N (P<0.05) , ZE3K EE K 150 pmol/L
W, IABRKRAE . 7EWEEE A 10, 25 umol/L B, N &
FRAXTH LY N & 1 52 AN i 3 (P>0.05), I 7EVR B
4 50~150 pumol/L {E I, Urea 4142 N 7 i i 3
T NO3-N il NH;-N £H(P<0.05), F&7T 150 pmol/L
NH;-N A4 N S8 5 EFET NOs-N 44+
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(P<0.05), NH;-N il NO3-N fll& 4 a4 H N &5

TG 35 22 5(P>0.05)(& 4).
4
DﬁﬁN@NEﬁﬁNleﬁ?ﬁwmg
g
LE 3T ef _{
i e
I
® %
nE ddc d d
=] C
N E | bbb CbC
i 1l
0
X He 10 25 50 100 150

S Nitrogen concentration/(umol-L)
K4 ARFEESF TR DR VA

Fig.4 Tissue nitrogen content of S. hemiphyllum seedlings
cultured under different nitrogen conditions

BRI A KR GHH N SRAER P L
FHES), BETHIE N 150 pmol/L NH;-N 41, 2fnf
SR AR A K R SR EREHE N S
Bz g RO TR o TR MEIRIAFE R, 2
ME R I B K AE KR 485 %/d, No A
0.22%, NcH 0.67%, Nyeg 4 0.032%/d. [RIEF, M 6
ATLUE M, BT XTIRAMAZ N &N T 0.67%5h,
IEHRHL N SEYET N G FE, ATk
JEM 25~150 pmol/L NO3-N il NH,-N 41 DL ik g
50~150 pmol/L Urea 41H, i 5 KK N & 42
P T 0.032%.

6~

w
T

I
T
o
o
°g
O

XK
Relative growth rate/(%-d™)
Y w
o}
(o]
O
O

—
T

1 2 3
{41 & & Tissue nitrogen content/%
Kl s DL i AR X AR KR
HARGEI KRR
Fig.5 Relationship between relative growth rate and tissue
nitrogen content of S. hemiphyllum seedlings

(=]
(=]
L

3 Wit

NOZZERF Y IR # AR KT S SR T R,

(=]
—
W

O f4% NO;-N B 4 NH;-N B/RE & Urea

0.12
1
= 0.09 -
"
K
=4 0.06 -

0.03 +

Increased tissue nitrogen content/(%-d™")

K YRE Nitrogen concentration/(umol-L™")

K6 AR M I # )i 4 SUR R 0 i
Fig.6 Increased tissue nitrogen content of S. hemiphyllum
seedlings cultured under different nitrogen conditions

()N e wl e OROR N B 3R AR 1S ik B T
1, FE— 2 Y0 AR S PR AR A, T IR B i
f N e DU 2 PR ok T i ) AR K G P IR S, 2014
R4, 2016) REMFFRERW, KRANGHEMHLN
P KR N VR B 5 IEAH G (Hwang et al, 2004; Gomez
et al,1998), XH5AMREERIELWIE, i H R
YW MAZ N SRR N WENFEmgm, A4
FEAEREW, MEANALIN FHEET N WG,
VLTINS 40 N B FRACE TR UE: i 5 B4 i
IEF AR, (BAERRE N 25~150 pmol/L NO3-N(=k
NH;-N)FI¥R E 4 50~150 pmol/L Urea £ FFAYZHZ N
R R A BREUR A KA N 7%72K(0.032%/d), 4
TFEE R N OB R T N TR, N R ek
RN, RNEgkEfe dEie iR, H 2 2 2P0
Jil(Hanisak, 1990), i, 3 Fp N N E 2 6EHE = 2F
IR EAE AR, 7E N YRR 50 pmol/L A, 3k
R K HER,

T EEXTANEIEA N ORISR R4k 19 e 27 ] 5%
M) 5 X A 15 7= 4 1 B 2R 5 084S 4 i (Hurd. et al,
2014), 7EREARICANTE N &3R80, NHG-N o] LI H
WHSHEEMRSEE, AYLN IR Urea 7] IS M FERE
Y R R NHG-N R ARE R, T
NO3-N 2038 i3 i 1t 4 #6314 J5L B NHa-N J5 A it 17
[f]4k(Tamminen ef al, 1996), [Hifii, NO3-N WL 7Ef{E
AT R RALT . fEWE R 10, 25 umol/L
B, NO3-N WA KHREAL, MEWRE N 50~
150 pmol/L B, NO3-N 41 [ 4= 4 7 48 g 2 1 T [ vk i
[ NH;-N Fil Urea 41 . iX 5 i 3% NO3-N HAT B 58 1Y)
it A7 RE 1A 2, I35 A0 L BB A8 4 M AU A A D )
) NO3-N S & A 7E i, T iy 7 NO3-N ¥
B H 35 1000 : 1(Gordillo et al, 2002), M T
M BEAECAAE FB BT5 i KE N R (R T 4%, 2016).
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R, T 1Y NO3-N H NHZ-N #il Urea T A F] T
B E SR N RE B A R, X AR K H )
feHER .

B AR RTECAE A U i A i
1T, BARNES NG ORI & RS SN T 1)
A AR, e R SR A ER TR, B
AR B AR R A K (RS, 2014) . Chl-a S i i
EEIEA R, Fx E—MRIRIMNZSAE M3, Chl-c
RGN B E ., HKh RERE R,
Fx BE W65 A 4% 43K 4 (500~560 nm) {56, 7E
550 nm LA 80%HGHE Fx BT, Wi il S RE AT LA
E#ZGE T Chl-c B8 E Chl-a, i85 XX Fh
SeR M AR D (SR AE, 2004), AWFFEH, NH;-N i
& AT DR HE AR A R BN B E AR, (HaX
5 NHz-N e X2 0 B2 s gl i AE K e fe b J5 90 )
s SR, SR AT BEE Y s NH,-N L&
TEBER I, Pt T I A M A R PR A B R OK
Sk B R R R A AR R Y R A AE, 2016), {2
i NH-N [Alfbid 8, BEAR NH 3 A i e 155
B2, HFaMEEREE R TRRERRE, AR
e AP AR K [FRF, 7Em NWE T, NOs-N
FTNHZ-N 140 1Y Chl-a &2 8 % 5 T Urea 4, i
Urea 24T 1Y Fx & 18 2% = T NO3-N il NH;-N 41 .
Urea TEIRF KA IT 7 0 E 7 SR8, IS A 4R
K E B NOS-N FI NH;-N B R B FEh (R T
4, 2016), MWIREEE R M EAHT, BT IRPIHEAR,
T S TE B TE R ik Urea WL 2370, REIHF 3% Urea
AT S A I E S IKF NO3-N Fil NH;-N(Phillips
et al, 2004), FE Urea AL AIHLIN i i Z 1K
T NO3-N Fil NH;-N 2, T Chl-a B2 TARMNL
G, REENEZDCHIERT L, £ N Sz
B, MRS, N EZRE C. H A
WAEN A, S8 Fx FEIEJETRE, 2014),

N & o] 7E—E R L35 LA N IR N AR
WER, RS F R E A R, DT AR
PR RS, ARG 21 N R (Martinez ef al,
2008) . 1M 3¢ =5 NHy-N ¥ B (150 pmol/L)ff n] % PE 8 A
TEKIRE TR, HEHRTGE R R NH-N &6
ISR G pH A, BHAS HOROAL 2, 2 10 5 0 VA
FEaA R, T NH-N ek B, nhgtikd
1 NH A0 NH; i AZeRi R SE 412, (it 2pikrf N
TR, BRI NHE-N RIS GE J1 R (ZE A
2014), AIVEMEE AR A Z D . AT R
M4 56 A T & R KOG T W e R
Ko N R EE T nT B stk N RIARVERT, b

FmEREG H—%E N EY, SEATEER S &
BRI CGR IS, 1989), [FHY, NO3-N finw2H4)
TH BT AR & B T NHi-N Al Urea INE 4, Xk
T 5 NO;H A 740 i P 5 19 4if 47 BE A 5k Ah
(Gordillo et al, 2002), NO3-N it AEME BT 40 AL P 1Y &
e bt i, A CE 20 ATP, HE5R-R R SCE IR,
FE g o] 5 P p A A B (Huppe et al, 1992; 1RE T4,
2016).

i LTI, fEn H R R E N E W BOE
b AR R R RCE SR AR, NOS-N s & 50~
150 umol/L 5% NH,-N Jil & £ 25~100 umol/L, "] %L
Pt AN N B SRR A ORI BE T
SEHUH R KA K AR, O R A = R )
BT IREE

£ % X M
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Effects of Enrichment with Three Nitrogen Sources on Growth and Biochemical
Composition of Sargassum hemiphyllum Seedlings

HAN Tingting, QI Zhanhui, HUANG Honghui", LIANG Qingyang

(Guangdong Provincial Key Laboratory of Fishery Ecology and Environment, Key Laboratory of South China Sea
Fishery Resources Development and Utilization, Ministry of Agriculture and Rural Affairs, South China
Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300)

Abstract To investigate the effect of nitrogen sources (NO;-N, NHZ—N, and Urea) on the
physiological characteristics of Sargassum hemiphyllum seedlings, the seedlings were cultured for 24 days
in different concentrations of each nitrogen (N) source, and the growth rate and biochemical composition
were determined. The results showed that the N source and N concentration had significant effects on the
growth rate and biochemical composition of the seedlings. With increasing N concentrations, the relative
growth rates and tissue N contents of the seedlings increased, and when tissue N contents approached or
reached N requirement (0.032%/d) for the maximum growth rate in 25~150 pmol/L, the relative growth
rates reached the maximum at 50 umol/L. The maximum relative growth rate under Urea enrichment was
significantly lower than that under NO3-N and NHj-N enrichments. The relative growth rate of the
seedlings in 10 and 25 pmol/L NH;-N was significantly higher than that in the same concentration of
NO;3-N, but the relative growth rate in 50~150 pmol/L showed an opposite change. Except for the highest
N concentration (150 pmol/L), the photosynthetic pigments, soluble protein, and tissue nitrogen contents
gradually increased, while the soluble sugar content gradually reduced as N concentration increased. At
the same N concentration, the contents of soluble sugars, chlorophyll a, and chlorophyll ¢ of seedlings
were the highest under NO;-N enrichment, the contents of the soluble protein content and tissue N content
were the highest under NHI—N, and the fucoxanthin content was the highest in Urea-enriched culture
medium. When the NH;-N concentration reached 150 umol/L, a significant decrease in growth and
soluble protein content was observed, indicating the presence of a stressful condition. In conclusion,
culture medium enriched in NO3-N (50~150 pmol/L) or NH,-N (25~100 pmol/L) promoted the growth,
photosynthesis, and dry-matter accumulation of S. hemiphyllum seedlings, suggesting that the seedlings
may be successfully cultured indoors during summer.

Key words Sargassum hemiphyllum; Nitrogen source; Enrichment; Growth; Biochemical
composition
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