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Fig.1 The mortality of post larva Marspenaues japonicas in different desiccation resistant ability
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2 17 ,Ci Gy Cs Cg C; Cg Gy
2.1 C10 8 A>B>C>DzE, C2 C11 C12
Cis 4 A>B>C>D>E (P<0.05), Ci;
1 , 5 A=B>C>D>E, C;,y, A E (P<0.05),
15 , X X E=D>C> (P>005) C, Cis Cyy 5
B>A, X; E>D>C>B>A (P<0.05), X3 X
A>B>C>D>E (P<0.05) , 10 )
(P>0.05); 2 ,
F1 R ARSHERNEENSELIT(1=100)
Tab.1 The parameter statistics of morphological measurement indexes for all tested groups
(mm) A(M=SE) B(M=SE) C(M%SE) D(M=SE) E(M=SE)
X 7.061£0.459° 7.246+0.463° 7.42+0.486° 7.568+0.442¢ 7.602+0.529¢
X5 1.024+0.027* 1.026+0.028* 1.026+0.029* 1.027+0.031? 1.022+0.029?*
X3 1.385+0.123° 1.393+0.114° 1.395+0.120° 1.398+0.133% 1.378+0.116°
X, 0.307+0.009° 0.308+0.009° 0.308+0.009° 0.308+0.009° 0.307+0.009*
X; 2.615+0.157° 2.663£0.169" 2.716+0.164° 2.770£0.170° 2.799+0.183¢
Xs 0.913+0.027* 0.936+0.027° 0.957+0.027¢ 0.976+0.032¢ 0.991+0.030°
X5 0.431+0.013* 0.431+£0.012° 0.431+£0.012° 0.433+£0.012° 0.431£0.013°
Xz 0.386+0.012° 0.385+0.011* 0.385+0.012° 0.387+0.011* 0.384+0.010°
Xy 0.439+0.013* 0.441+0.013* 0.440+0.012% 0.442+0.013* 0.439+0.014%
Xio 0.364+0.010% 0.364+0.010* 0.364+0.011° 0.365+0.011° 0.363+0.011°
X 1.637+0.046% 1.644+0.050% 1.642+0.043* 1.643+0.048* 1.635+0.046*
X1 0.837+0.023° 0.839+0.025° 0.839+0.024* 0.840+0.023* 0.836+0.022%
X3 1.210+0.033* 1.190+0.034° 1.170+0.034¢ 1.142+0.033¢ 1.11440.035°¢
Xia 0.757+0.023* 0.744+0.025° 0.730+0.021°¢ 0.716+0.022¢ 0.698+0.020°
Xis 0.214+0.006" 0.215+0.006" 0.215+0.006" 0.215+£0.007° 0.214+0.006*
DA: 160—180min ;B 180—200min ; C: 200—220min ; D:
220—240min ; E: 240min ;@ (P<0.05)

Fz 2 KIRHRRES LLBIHFLE B 89 2 = (n=100)
Tab.2 The differences of morphological proportion traits for all tested groups

A(M=+SE) B(M=SE) C(M=SE) D(M+SE) E(M+SE)
/ Ci 0.145+0.007° 0.142+0.007° 0.139+0.007° 0.136+0.006¢ 0.135+0.007¢
/ C, 0.196+0.011° 0.192+0.01° 0.188+0.011°¢ 0.185+0.012¢ 0.181£0.011°
/ Cs 0.044+0.002* 0.043+0.002° 0.042+0.002° 0.041+0.002¢ 0.041+0.002¢
/ C, 0.371+0.018° 0.368+0.015" 0.367+0.017° 0.366+0.016" 0.369+0.016"
/ Cs 0.061+0.003% 0.060+0.003" 0.058+0.003¢ 0.057+0.002¢ 0.057+0.003¢
/ Cs 0.055+0.003% 0.053+0.003" 0.052+0.002¢ 0.051+0.002¢ 0.051+0.003¢
/ C, 0.062+0.003* 0.061+0.003° 0.059+0.003° 0.059+0.003¢ 0.058+0.003¢
/ Cs 0.052+0.003° 0.050+0.002° 0.049+0.002° 0.048+0.002¢ 0.048+0.002¢
/ Co 0.233+0.011* 0.228+0.010° 0.222+0.011° 0.218+0.009¢ 0.216+0.012¢
/ Cio 0.119+0.006* 0.116+0.005" 0.113+0.006° 0.111+0.005¢ 0.110+0.006¢
/ Ciy 0.172+0.008° 0.165+0.008° 0.158+0.008° 0.151+0.006¢ 0.147+0.008°
/ Ci 0.393+0.017° 0.386+0.019° 0.379+0.017° 0.372+0.017¢ 0.366+0.018¢
/ Cis 0.530+0.031° 0.523+0.027" 0.514+0.030° 0.504+0.034° 0.492+0.028¢
/ Cus 0.118+0.005° 0.116+0.005* 0.114+0.005* 0.111£0.005™ 0.110+0.005°
/ Cis 0.350+0.015° 0.352+0.017° 0.353+0.016° 0.353+0.015° 0.355+0.017°
/ Cis 1.759+0.035° 1.72740.034° 1.692+0.035° 1.655+0.035¢ 1.620+0.032°

/ Ciy 0.256+0.005" 0.256+0.006" 0.256+0.005° 0.257+0.005" 0.256+0.005"
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2.2
5 (P<0.05) (KMO=
 2), 0.833>0.700),
( 3) 3 > = A By A 4T 1 1
R 3 KIBHARLTS L G141 (8] B9 BX X 26 5 (n=100)
(P<0.01), Tab.3 The Euclidean distance of morphological proportion
traits for all tested groups
A B C D
B 1.377 —
C 2.539 1.248 —
2.3 D 3.598 2.390 1.414 —
Bartlett KMO ’ E 3.894 2.715 1.604 1.394

R4 KUBHARSHEBFER ER S S

Tab.4 The principal component analysis of morphological proportion traits for all tested groups

PC, PC, PC; PC,
/ C, 0.967* -0.083 -0.079 0.007
/ C, 0.385 -0.231 0.820%* -0.072
/ Cs 0.967* -0.090 -0.068 0.045
/ C, 0.380 -0.909* -0.055 0.002
/ Cs 0.951* -0.130 -0.115 0.039
/ Cs 0.959* -0.109 -0.078 0.023
/ C; 0.955* -0.123 -0.067 0.044
/ Cs 0.960* -0.103 -0.057 0.035
/ Co 0.959* -0.113 -0.070 0.017
/ Cio 0.959* -0.111 -0.096 -0.155
/ Cy 0.937* —0.065 0.147 0.037
/ Ci, 0.684* 0.691* -0.037 0.007
/ Cis 0.122 0.403 0.859* -0.073
/ Cuy 0.679* 0.695* -0.025 0.045
/ Cis 0.391 0.738%* -0.354 0.030
/ Cis 0.462 0.076 0.562%* -0.006
/ Cyy -0.096 —0.035 0.135 0.984*
9.856 2.654 1.948 1.015
(%) 57.974 15.614 11.460 5.970
(%) 57.974 73.588 85.047 91.018
4 , 4 1 0.90 11 PC, 9
91.018%, , PC,
PC,
(2 , ABCDE
, PC, (57.974%) FACI ,
P>0.5 , PC,

) PC, PC, PC; PC,
11 4 3 1,
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Fig.2 The scatter diagram of principal component of morphological proportion traits for all tested groups
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x5 THRELEBBAFSEBHMS LB Fisher SXRYARABTERHRELW

Tab.5 The independent variable coefficient and constant terms of the Fisher classification functions

C4 C1| C15 Clé
6382.134 -9156.898 6273.451 1615.165 -2919.375
6494.692 —9386.616 6373.769 1599.859 —2935.396

R6 THRABEABFMEBHLBHERNAZNDIRLER

Tab.6  The discrimination classification for all the tested groups

ind. %
n(ind.) (md) () P(%)
Py P,
100 100 0 100.00 84.75
91.00
400 72 328 82.00 100.00
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Fig.3 The scatter diagram of the typical discriminant function for all the tested groups
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THE EFFECT OF MORPHOLOGICAL TRAITS ON THE SURVIVAL OF
THE POST LARVA MARSPENAEUS JAPONICUS WHEN EXPOSED TO AIR

WANG Zhi-Zheng', ZHU Ben-Qiang', REN Su-Yi', ZHU Hai-Jun', SHEN Wei-Liang’
(1. Zhejiang Ocean University, Zhoushan 316022, China; 2. Marine and Fishery Research Institute of Ningbo, Ningbo 315000, China)

Abstract

larva Marspenaeus japonicas when exposed to air for an extended period. Research specimens were kept under the

A study was conducted to investigate the effect of various morphological traits on the survival of the post

following conditions prior to the experiment: water temperature (18.0+£1.0)°C, salinity 20, and pH 8.1£0.2. the post larva M.
Jjaponicas from the autumn propagation [total length (7.6434+0.639)mm] were exposed to air and observed until they all had
died. The survival rate was 100% until 160 min, and mortality was monitored until survival dropped below 5%, which was
recorded at 240 min. Shrimp were separated into five groups according to their time of death after exposure to air. Groups
were allocated as follows: A 160—180min, B 180—200min, C 200—220min, D 220—240min and E > 240min.
Microscopic scanning measurement and multivariate analysis methods were used to study the differences of morphological
traits between groups. The results showed that: (1) Among the 15 morphological indices , there were no significant
differences in 10 indices between all tested groups; which were the antennule stalk length, rostrum length, eye diameter,
promerous length, second abdominal segment length, third abdominal segment length, fourth abdominal segment length,
fifth abdominal segment length, telson length, and telson height, respectively. (2) Among the 17 proportion indices, there
were no significant differences in only 3 indexes between all tested groups, which were carapace length/total length,
carapace height/carapace length, and telson height/telson length. The level of Euclidean distance was extremely significant
differences (P<0.01). The results of a principle component analysis (PCA) showed that the accumulative contribution of
the four principal components was 91.018% and the eigenvalues of these components were all larger than 1. The
contribution of principal component 1 was 57.974% and the main variables whose absolute loading value was more than
0.5 accounted for 64.706% of the total proportion indexes. In discriminate analysis the groups A, B, C and D were
concluded as elimination groups and group E was concluded as a retention group. The independent variables were used to
establish Fisher classification function equations which could clearly distinguish the individual in elimination group and
retention group. The result showed that the discriminate accuracy rate of individuals in retention group for P, and P, were
100% and 84.75% respectively. The discriminate accuracy rate of P, & P, for the elimination group was 82% and 100%
respectively and the synthetic discriminate accuracy rate was 91%.

Key words post larva; morphological traits; desiccation,;

Marspenaeus japonicas; multivariate analysis




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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
  /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 true
  /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 600
  /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 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


