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1.3
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Spearman
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SPSS20.0
(GPP)
(PCR) ,  GPP/PCR (Odum,
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PP/CR 1,
*1
Tab.1

2.1
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C/(m*-d),

B

(R=0.120, P=0.001)

PCR
mg C/(m*d)],
C/(md)],

(P<0.01),

[(94.68+74.21) mg C/(m’-d)]

PCR
[(212.46£178.27) mg C/(m’-d)],

[(195.68+162.47)

(R=0.120, P=0.001),

mg  C/(m™d)],

[(150.194115.37) mg C/(m*-d)]

PCR
(P=0.018)
(G

2)
, PCR
(P=0.025)
PCR
PCR
(P<0.5) PCR

2011 £EEBE. RiBILHFNERKETH PCR [HEI: mg C/(m*d)]
The mean planktonic community respiration rate [unit: mg C/(m’-d)Jat different layers in four seasons of 2011 in the Southern
Yellow Sea and the Northern East China Sea

182.27+129.87
152.17+55.40
151.76+82.42
258.11+51.63
268.00+78.23
230.27+99.73*
225.83+249.04
254.53+212.92
238.83+234.15
112.47+142.39
236.47"
112.94%

144.59+130.67
141.00+122.02
106.77+£78.25
304.72+214.13
336.09+260.24
148.81+99.31*
221.18+166.77
218.67£176.20
149.64+119.94
80.74+68.50
100.12+76.06
89.33+60.88

161.34£129.21
145.06+£101.34
126.77+81.79
284.21+£162.80
312.41+£214.81
184.65+£105.78
222.81£192.76
227.63£179.14
175.13+£159.63
86.03+£79.99
112.52+83.05
91.30+58.44

C* P<0.05;%

1.61~834.84 mg
(184.53+154.21) mg C/(m*-d)
(R=0.220, P=0.001)

[(266.63+172.28)
[(206.60+175.77) mg
[(142.74£107.06) mg C/(m*-d)],
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2.2.2 PCR Spearman
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Tab.2 Spearman correlation analysis of Plankton Community Respiratory rate with environmental factors at different
layers in four seasons of 2011
a
0.371%* 0.199%* 0.172%* —0.244%* —-0.057 —-0.045 —0.138%* —0.259%=*
0.252%* 0.000 —0.385%* —0.259* 0.348%* -0.017 —-0.034 —-0.093
0.266 0.075 -0.590%** -0.396* 0.496** 0.056 —-0.084 -0.111
0.381 -0.160 -0.386 -0.360 0.366 0.011 -0.038 -0.212
0.336 0.048 -0.284 -0.198 0.269 -0.167 -0.001 -0.117
0.331%* 0.484%% 0.220 ~0.372%* 0.461%* 0.058 0.016 -0.208
0.212 0.431* 0.078 —0.473* -0.015 0.381 0.655%* 0.195
0.469* 0.546* 0.012 0.097 0.374 0.091 0.147 —-0.140
~0.119 0.206 ~0.266 —0.537%* 0.211 0.019 0.258 ~0.208
0.228 0.259 0.168 0.131 0.076 -0.213 -0.266* -0.366%*
0.242 0.393 0.277 0.221 —0.094 -0.272 -0.191 -0.376
—-0.081 0.324 0.195 0.186 0.060 —-0.031 —-0.098 -0.260
0.330 0.031 —-0.032 0.057 0.009 -0.255 -0.328 —-0.355
~0.094 -0.249 0.068 0.081 -0.137 0.160 ~0.333* 0.009
0.065 -0.110 0.215 0.196 -0.257 0.046 -0.433 —0.141
-0.314 -0.393 -0.132 -0.173 0.096 0.241 -0.265 0.068
0.112 -0.371 0.021 0.049 -0.329 0.273 -0.168 0.140
ok P<0.01; * P<0.05
s PCR 1,
(P=0.008), [PP, mg C/(m’-d)]
(P=0.001), ( 2 [LCR, mg C/(m’-d)],
R PCR PP/LCR>1: A07 5
(P=0.009) a (P=0.000) (P=0.000) PO1 , TO7 ; FO5 ;
R (P=0.003) A02 , P07  3);
R PCR (P=0.002) ,
> a > s
; a AQ07 ; A02
; (P=0.007) ; PO1
R PCR (P=0.006) ; F05
R P07 R TO7
R PCR
R PCR 3
2.3 31
, [ICR, 8% (Sverdrup et al, 1942),
mg C/(m*d)] [IPP, (Liu et al, 2000),
mg C/(m*d)] ( 3) ICR

IPP, IPP/ICR
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Tab.3 Relation between Plankton Community Respiration rate and primary productivity
ED ICR IPP IPP/ICP PP LCR

A02 27.0 7123.76 507.08 0.07 18.78 60.37 167.48

AQ7* 10.0 7312.65 250.74 0.03 25.07 23.37 93.48

D01 5.0 8802.45 210.92 0.02 42.18 407.01 387.54

PO1* 1.5 1926.99 111.05 0.06 74.03 124.64 13.63

P07 13.0 2991.27 399.44 0.13 30.73 53.11 82.85

TO7* 14.0 3653.41 3474.69 0.95 248.19 89.58 95.43

A02 29.8 17510.20 1897.22 0.11 63.67 197.67 224.37

D01 9.5 10759.53 1801.12 0.17 189.59 699.46 345.97

F05* 28.4 10040.81 2121.74 0.21 74.71 50.57 289.95

A02* 21.9 4611.16 3011.41 0.65 88.83 50.46 67.86

P01 2.7 7255.31 328.74 0.05 15.01 110.62 93.75

PO7* 23.2 1063.93 152.93 0.14 56.64 78.75 46.61
ED (m); ICR [mg C/(m*d)], IPP [mg C/(m*d)];
[mg C/(m*d)]; LCR (A2 A7 30 m 10m ) [mg

PP>LCR, * PP>LCR
4) R s a (Daneri et al,
R R 2000) S
> > > >
PCR a , a (Hashimoto et al, 2006)
( 2 )
, 10 °C (Garcia- , a

Martin et al, 2019),

(Griffith et al, 1995),

PCR

F4 HELFEERX PCRALLE

Tab.4 Comparison in Planktonic Community Respiration rate among different marine regions

28.80~864.00"

(264.00+43.20)~(1430.40+43.20")

120.00~3732.00°
0.00~400.80°
5.30~97.20°
27.20~ 412.60 (114+100)"
11.90~94.40 (40+23)
1.95~407.02 (130.55+111.16) *
7.47~834.84 (279.00+219.33)
1.61~549.38 (193.60+153.85)"
3.60~208.64 (88.75£66.99)"

21.70~435.52 (163.31£96.49)"
91.66~407.80 (250.54+78.02)
8.18~582.00 (237.17+221.42)"
11.25~275.29 (137.37£114.92)"

1985.04~1987.11
2015.04
2001.09~2004.6
1996.07~1997.07
1998.10~1998.11
2003.06
2003.08
2011.03~2011.04
2011.07
2011.10~2011.11
2011.12~2012.01
2011.03~2011.04
2011.07
2011.10~2011.11
2011.12~2012.01

(Griffith et al, 1995)
(Garcia-Martin et al, 2019)
(Hashimoto et al, 2006)
(Daneri et al, 2000)
(Chen et al, 2003)
(Chen et al, 2006)
(Chen et al, 2006)

, mg C/(m*d); b

, mg C/(m*d)
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( 2
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PCR Chen (2003, 2006) 1998 ’
2003 6, 8 ) PCR
( 4) 2003 ’ '
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, 6 a , 8
a Chen (2003) : ’ PCR ’
( ) ( 2.
, ( , 2020),
, . PCR
( , 2005), PCR u
[(11.25£9.79) pmol/L], (
<0.3 pmol/L), , Chen  (2003) a
PCR PCR
( 2 PCR PCR
(Biddanda et al, 1994)
3.2 PCR ,
> (Del Giorgio
PCR , et al, 1997; Chen et al, 2003) , ,
, PCR a
PCR 9 >
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a ( 2), ( ,2018)
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2019),
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1994; Sherr et al,
Aranguren-Gassis et al, 2012; Huang et al, 2019)

(Pomeroy et al, 1999;
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THE IMPORTANCE OF PLANKTON COMMUNITY RESPIRATION RATE TO
CARBON FLUX BALANCE IN THE YELLOW AND EAST CHINA SEA

YE Wen-Qi, LIU Cheng-Gang, CAI Yu-Ming, ZHAI Hong-Chang,

WANG Bin, SHOU Lu, CHEN Quan-Zhen, DU Ping
(Key Laboratory of Marine Ecosystem Dynamics, Second Institute of Oceanography, Hangzhou 310012, China)

LE Feng-Feng,

Abstract

Changjiang (Yangtze) River dilution water and the Kuroshio, in which carbon cycle is very important to the carbon source

The Yellow Sea and East China Sea receive a large amount of nutrients and organic materials from the

and sink pattern of the continental shelf sea. Plankton community respiration is an important process that affects carbon
cycle. To reveal the contribution of plankton community respiration rate (PCR) to the carbon balance in the Yellow Sea and
the East China Sea, we used the black-and-white-bottle culture method to measure the plankton community respiration rate
and primary productivity in the southern Yellow Sea and the northern East China Sea during the four seasons of 2011, and
simultaneously measured the environmental factors such as temperature, salinity, nutrients, chlorophyll ¢ and bacterial
abundance. The results show that the plankton community respiration rate varied from 1.61 to 834.84 mg C/(m’-d), on
annual average of (184.53+154.21) mg C/(m’-d), and the highest value occurred in the summer, while the lowest in the
winter. According to the correlation analysis, the plankton community respiration rate, especially in summer, is mainly
contributed from phytoplankton and bacterioplankton, and the plankton community respiration rate is significantly
positively correlated with temperature, but significantly negatively correlated with salinity and silicate. Comparison
between plankton community respiration rate and primary productivity shows that the studied area was heterotrophic but
autotrophic in some surface layers. Studies on the exchange flux of sea-air CO, present that continental shelf regions of the
Yellow Sea and East China Sea are mainly sinks of atmospheric CO,. However, why the Yellow and East China Sea
ecosystems are heterotrophic in overall on one hand, and are sinks of atmospheric CO, on the other? The main reasons may
be as follows: (1) the in-situ primary productivity in the studied area is low, and the organic carbon sources mainly depend
on exogenous organic carbon or the re-suspension of surface sediments; (2) the CO, produced by the respiration of the
plankton community is fixed in the subsurface water in the form of dissolved inorganic carbon. When an external force
destroyed the structure of the water layer and forced the local water mixed, the fixed CO, could be released into the
atmosphere, and become a carbon source of atmospheric CO, consequently.
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