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Fig. 2 Vertical profiles of temperature (solid line) and sa-
linity (dashed line) at stations with deep-water in-

cubation.
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Tab. 1 Initial incubation conditions (7 temperature, S: Salinity) and results of & (potential growth rate of Chl a), g (micro-
zooplankton grazing rate on Chl a), P; (microzooplankton grazing pressure on Chl a standing stock), and P, (micro-
zooplankton grazing pressure on Chl a primary production)

Chla k g 2 P, P,
(m) (°C) (ngl) (@ dh %d'  %d’
(m)
2000 10~11 E2 70 0 20.14 31.52 0.61 0.57 0.63 0.82 47 108
40 10.46 32.77 0.16 0.25 0.29 0.92 25 114
E3 38 0 21.48 31.53 0.57 0.59 0.21 0.58 19 43
E4 20 0 21.70 27.87 1.23 0.40 0.38 0.98 32 96
E7 80 0 23.27 33.48 1.26 0.56 0.29 0.91 25 59
20 23.22 33.50 1.35 0.65 0.53 0.91 41 86
2001 5 E2 70 0 12.07 32.35 0.88 0.01 0.54 0.57 42 3920
25 8.13 32.59 10.64 0.55 0.57 0.98 44 103
E4 20 0 17.00 25.29 1.35 0.81 0.13 0.60 12 21
P1 1 000 0 25.67 34.40 0.14 0.04 0.20 0.76 18 458
ES 50 0 17.96 29.83 4.85 0.18 0.35 0.24 30 179
12 18.16 30.31 8.90 0.60 0.63 0.99 47 104
E6 75 0 17.72 32.74 0.67 0.39 0.27 0.89 24 73
k: Chla , g Chla , Py , Py
3 \T% Hydrobiologia, 1965, 26: 72-74.
v [2] Gifford, D J, Dagg, M J. The microzooplank-
ton-mesozooplanktom link: consumption of the plank-
Calbet and Landrym tonic protozoa by the calanoid Acartia tonsa Dana and
Neocalanus plumchrus Murukawa. [J]. Marine Micro-
bial Food Webs, 1991, 5: 161-177.
60%~75% 7 o TOod D 4
albet A, Landry . Phytoplankton growth, micro-
[3] Calbet A, Landry M R. Ph lank h
’ zooplankton grazing, and carbon cycling in marine
0,
100%, > systems [J]. Limnology and Oceanography, 2004, 49(1):
51-57.
100%( 1), [4] Zhang W, Xu K, Wan R, et al. Spatial distribution of
R ciliates, copepod nauplii and eggs, Engraulis japonicus
post-larvae and microzooplankton herbivorous activity
, in the Yellow Sea, China[J]. Aquatic Microbial Ecology,
: (1) 2002, 27(3): 249-259.
(rz) (0.91~0.99 1) 2 [5] Zhang W, Li H, Xiao T, et al. Impact of
(0.24~0.98) microzooplankton and copepods on the growth of
. [.7]. 22) phytoplankton in the Yellow Sea and East China Sea[J].
’ Hydrobiologia, 2006, 553: 357-366.
100% (86%~114%), 6]
-J] ,2003, 14 (7):
1 073-1 080.
[71 Landry M R, Hassett R P. Estimating the grazing im-
[1] Dussart B M. Les differentes Categories de plancton. [J] pact of marine microzoop]ankton[]]. Marine Biology:
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1982, 67: 283-288. search Board of Canada, 1972: 1-167.
[8] UNESCO. Protocols for the Joint Global Ocean Flux [10] Verity P G, Stoecker D K, Sieracki M E, et al. Grazing,
Study (JGOFS) core measurements[R]. 1994. growth and mortality of microzoooplankton during the
[9] Strickland J D, Parsons T R. A practical handbook of 1989 North Atlantic spring bloom at 47°N, 18°W[J].
seawater analysis[]M]. 2™ ed. Bulletin Fisheries Re- Deep-Sea Research I, 1993, 40: 1793-1814.

Grazing pressure of microzooplankton on phytoplankton in
spring and autumn in the Yellow Sea and East China Sea

ZHANG Wu-chang', ZHANG Cui-xia" 2, WANG Rong", XIAO Tian'

(1. Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese Academy of
Sciences, Qingdao 266071, China; 2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Received: Oct., 21, 2009
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Abstract: Microzooplankton grazing on phytoplankton was estimated using dilution incubation method in Autumn
(21 October-7 November) 2000 and Spring (30 April-15 May) 2001 in Yellow Sea and East China Sea. (1) In Au-
tumn. In the surface waters, the potential growth rate of Chlorophyll a (Chl @) was in a range of 0.40~0.59 d”'. Mi-
crozooplankton grazing rates on Chl a were 0.21~0.63 d™'. As a result, microzooplankton grazing pressure on Chl a
standing stock and primary production were in the range of 19%~47% d™' and 59%~108% d”', respectively. In deep
waters, the potential growth rates of Chl a were in a range of 0.25~0.65 d™'. Microzooplankton grazing rates on Chl
a were 0.29~0.53 d”'. As a result, microzooplankton grazing pressure on Chl a standing stock and primary produc-
tion were in the range of 25%~41% d™' and 86%~114% d', respectively. (2) In spring. In the surface waters, the
potential growth rates of Chl @ were in a range of 0.01~0.81 d™'. Microzooplankton grazing rates on Chl a were
0.13~0.54 d”'. As a result, microzooplankton grazing pressure on Chl a standing stock and primary production were
in the range of 12%~42% d™' and 21%~3 920% d ™', respectively. In deep waters, the potential growth rates of Chl a
were in a range of 0.55~0.60 d”'. Microzooplankton grazing rates on Chl a were 0.57~0.63 d™'. As a result, micro-
zooplankton grazing pressure on Chl a standing stock and primary production were in the range of 44%~47% d'
and 103%~104% d', respectively.

(R G 48 TKIZH7)

Marine Sciences / Vol. 35, No. 1 /2011 39




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


