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, 69.80°E, 24.29°S , 500 L, ,

x1 HEFXEEBEKERE

Tab.1 Background values of the experimental water in Indian Ocean

NO;-N NH,-N NO,-N PO> SiO5-Si a
(umol/L) (umol/L) (umol/L) (umol/L) (umol/L) (mg/m®)
0.25 0.67 0.05 0.07 - 0.03

12 o#WFi&

a s
1 16 , 64
Fig. 1  The diagrammatic sketch of the experimental a
equipment
1. ;2. ;3. ;4. ;5. ;6. ; , 19d
7. 0.45 um
1. incubation barrel; 2. cooler; 3. temperature controller; 4. water 230G
tubing; 5. conducting wire; 6. temperature detector; 7. tubing branch 7
and water valve 3 a
Turner 10-000R 0~40 mg/L,
5x107"2, +0.5
4 2 p R
’ 2 HEREA
, N P Fe N (KNOs3)
)
P(KH,PO,) FeSO, - 7TH,0 2.1 HFHEHEMmEK
a
F2 HEFTERMEFHRER ,
Tab. 2 Information about nutrient addition in the sea- a
water from Indian Ocean
N (mol) P (mol) Fe (mol)
2 a
1 0.005 - -
, 4 N+P+Fe
2 - - 0.001
)1 ( N) 3 ( N+Fe)
3 0.005 - 0.001 Fe 2 a
4 0.005 0.0007 0.001 a 6
*3 KEEFRBDIKREDNEY
Tab.3 Analytical methods for the nutrient content in the experimental water
2.0 umol/L -
NOs-N - 0.05 pmol/L
10.0 ymol/L ;4
0.2 pmol/L 15
PO,-P 0.02 pmol/L
2.0 pmol/L 35
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9 1.01 mg/m* ,
, 0.77 mg/m3 Fe 2
, a ,
0.04 mg/m’, 0.01~0.17 mg/m* 3
a 12
, 12 , 17
0.16 mg/m’ 4 , a
7 , 4.11 mg/m’,
, 17, 0.08 mg/m’ ,
a
s , Fe
R N N P
(R):
R=In([Chl-a],/[Chl-a],)/t
1 ; [Chl-a], [Chl-a],
t a
( 3 , R
1 3 4
8 , 8 ,R
045 043 0.62/d 8 , 3
, 3 R 0.21 0.08
0.10/d 4 R 0.26 0.06
0.24 0.23/d, , 2
3 , 4
, 2 R 9 , 0.20/d
, 4
o1 3 , Fe
451
4 —o— fIIN
351 —5— filFe
3r —A— fiIN+Fe
JIIN+Fe+P

—
—_— N
T T T

42l IR /(mg/m)
N
wn

0.5
() Bl et m g Al K
12345678910111213141516171819
P i) /d
2 a
Fig. 2 Variations of Chl-a concentration in the experimen-

tal water
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0.4 —A— filIN+Fe
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j=]
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Variations of phytoplankton growth rate in the ex-
perimental water

Fig. 3

22 REREHH KRG

4
3 7,
22.5~23.3 , 9 , 26~27
7 9 , 233
27 ,
,1
3 4
28
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Fig. 4 Variation of temperature in experimental water
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%4 GEES Chl-a REREUR R EOBXESFTER 0.17 mg/m’, 4
Tab. 4 Correlations between temperature and Chl-a or
the R value i
N 3 4 0.04 mg/m’ , 1 3 ,
C P C P C P 3 a 1
-[Chl-a] 0.823 0.000 0.550 0.027 - 0.156 , Fe
-R - 0.770 - 0.958 - 0.3I11
¢ a 1 : a 9
= TN 3% 4 2 p >
2.3 BAREMAE AL A R T 12.14 pmol/L 6.86 umol/L 3 4 ,
2.3.1 a 9 8 ,
N P , 12.14
, NOs;-N  PO4-P pumol/L  10.90 pmol/L 7.89 umol/L  0.21
(G umol/L ,
) 2 , N
a 9
2 -
14 18t
129K NO;-N 1.6
~ 10} —6— JIN o 14
g gl —8— JillFe % 1-?
g A =
&8 4t | ¢ JIN+Fe+P 3 gi JIIN-Fe
2t Py
0[ bt S-g I o - 5 o = 3 =g
1 3 7 9 11 13 15 17 19 1 3 5 7 9 11 13 15 17 19
I fia)/d Hiffi)/d
5
Fig. 5 Variations of nutrient concentration in experimental water
4 3 a 7.89 umol/L
: a : 8 13,
, 4 4.11 mg/m®, 3 a
a 0.98 mg/m’ Fe 3 ( 0.79 mg/m*) 13
4 , , (NO5-N 0.26
, , N P pumol/L), a 0.60 mg/m’
N 19 0.14 mg/m’ ,
) ) 3 4 > N 4
a , ,
a 9 N NO3-N
13 3 13 0.211umol/L, PO4-P 1.05 pmol/L
a 13 P} 13 > a
4 a 0.87 mg/m’, 10 ,
3 , 13
NO3_N7 8 5 5
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P R )
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) P
2.3.2
, 1 3
8 , 8
3 , )
s N
P , P
4 ) a
7~9 1.69 pmol/L 1.05 pmol/L
, , 4 R
3 N P
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Fig. 6 Variations of the N/P value in experimental water
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N/P

N/P )

N/P Chl-a

N/P

, N/P

F£5 N/PLILES Chl-a REREE R BEHIHEXED

] (5]
Tab. 5 Correlation between the N/P value and Chl-a or
the R value
P(1 ) PG ) P4 )
N/P  -Chl-a 0.363 0.722 0.090
NP -R 0.875 0.616 0.061 [6]
. P
3 i
[7]
a 5
(1) , N [8]
; Fe
; N
P [9]
2)N/P
P [11]
(3) ,
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Nutrient limits phytoplankton growth in nutrient enrichment
experiments with seawater from the Indian Ocean
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Abstract: Nutrient enrichment experiments were carried out in the Indian Ocean during the Chinese First
Around-world Researching Cruise, with N, Fe, N+Fe and N+Fe+P being added in the collected surface sea water
separately. Varying some parameters in the experimental water, we studied the factors that limited phytoplankton
growth, such as the concentration of nutriment, chlorophyll a, temperature, and etc. The addition of nitrogen
resulted in phytoplankton blooming, but the addition of iron did not stimulate the growth of phytoplankton. The
combined effect of nitrogen and phosphorus to phytoplankton growth was much stronger than that of nitrogen alone.
Furthermore, the utilization of nitrogen proceeded that of phosphorus; and the available phosphorus could be util-
ized by phytoplankton after nitrogen was exhausted. Variation of the ratios of nitrogen to phosphorus in the ex-
perimental water did not match that of chlorophyll a concentration and phytoplankton growing rate (R). The corre-
lation between them was weak. So it was considered that the ratio of nitrogen to phosphorus cannot determine the
growth of phytoplankton. In addition, water temperature played an important but not a limiting role in the phyto-
plankton growth in these experiments , as was shown by the correlation between the temperature of experimental
water and chlorophyll a concentration or the value of R.
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