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BENTIC 12.1 8.2 3159.5 | 25734 5.1 4.8 37.7 0.07
Nereis larvae 5.2 0.1 3159.5 2573.4 33 0.2 17.7 0
Nematoda 1.7 3.3 0 0 0.7 0.9 18.5 0.07
Chironomid sp 5.2 4.8 0 0 0.9 2.7 1.5 0
Unknown 0 0 0 0 0.2 1 0 0
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Balanus N1 0 0 1 0 2 0.1 1 0.1
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Cyclopoida N2 0.0127 0.014 0.1273 0.0074 0.0435 | 0.00324 | 0.0877 | 0.00533
Cyclopoida N3 0 0 0 0 0.0694 0.012 0.262 0.042
ROTIFERA 85.8713 0.1856 0.0377 | 0.01386 | 6.5048 | 0.90816 | 7.3752 | 0.10424
Brachionus sp 72.873 0.1124 0 0 3.0968 0.074 2.9333 | 0.06967
Brachionus (ova) | 12.9983 0.0732 0.001 0.0042 1.6152 0.8046 0.0857 0.002
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quadrata
Lecana bulba 0 0 0 0 0.0005 | 0.00006 0 0
Cephalodella 0 0 0.0002 | 0.00024 0 0 0.0001 0
Synchaeta stylata 0 0 0 0 0.0004 | 0.00054 [ 0.0004 0
Unknown 0 0 0.0001 0 0.003 0.00066 | 0.0053 0
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CHOLOROPHYTA CHRISOPHYTA

Ankistrodesmus

Thalassiosira sp

Ankistrodesmus falcatus

Thalassiosira caspica

Binuclearia lauterbornii

Amphora sp

Chlamydomonas Amphora venta
Chodatella Amphora normany
Chlorella Complidiscus sp
Colestrium sphericum Cocconeisspl
Crucigenia tetrapedi Cocconeis

QOocystis solitaria

Cocconeis skvortzii

Pediastrum biradiatum

Cyclotella meneghiniana

scenedesmus sp

Cymbella ventricusa

Scenedesmus acuminatus

Diatoma vulgar

Scenedesmus abundans

Dinobryon

Scenedesmus bijuga

Gyrosigma sp

Scenedesmus pancuata

Gomphonema sp

Scenedesmus quadricauda

Gomphonema cotslatum

Scenedesmus longus

Gomphonema olivaceum

Sheroderia sp

Navicula cryptocephal

Dictyosphaerium Navicula sp
Tetraedorn mininum Navicula sp2
Ophiocytium paravlum Nitzschia acicularis
Chlorogonium Nitzschia sp
Coenococus Nitzschia spl
Coenocystis Nitzschia sp2
Cosmarium granatum Nitzschia sp3
Planktonspheria Nitzschia sublinaris
Westella Nitzschia amphiba
Closteridium Skeletonema sp
Coelastrum Surirella elegans
Sphearocystis Synedra
CYANOPHYTA Actinocyclos
Nostoc sp Fragilaria
Anabaena spiroides Cymatopleura
Anabaenaopsis nadsonii Melosira
Anabaenaopsis elenkinii EUGLENOPHYTA

Aphanothece elabens

Euglena viridis

Chroococcus sp

Euglena gracilis

Merismopedia minima

Euglena caudate

Merismopedia pancuata

Euglena sp

Microcystis sp

Euglena spl

Oscillatoria sp

Euglena wangii

Spirulina sp

Trachelomonas sp

Spirulina laxissima

Trachelomonas spiculifera

Gleocapsa turgida

Phacus

Gleocapsa limnetica

PYROPHYT

Gleocapsa sp

Goniaulax polyedra

Phormidium

Peridinium latum

Aphanotec elabens

Glenodinium lenticula

Rodomonas
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CHLOROPHYTA 193241.5 | 13917.5 | 58433.3 | 6892.4 | 192000 | 122409.5 | 33659.2 | 16204.8
Ankistrodesmus 0 0 0 0 666.7 76.9 0 0
Ankistrodesmus 1916.7 927 8300 277 333.3 47 0 0
falcatus
Binuclearia 0 0 0 0 10000 3079 0 0
lauterbornii
Chlamydomonas 283.3 62.2 0 0 2333.3 996 0 0
Chodatella 0 0 0 0 666.7 63.7 6760 3400
Chlorella 660 48 0 0 4500 43.3 7745.8 1273
Colestrium sphericum 0 0 0 0 666.7 87 0 0
Crucigenia tetrapedi 176388.3 | 7859 11100 2989 17500 7770 0 0
Oocystis solitaria 266.7 33.3 26400 1566.3 | 13166.7 6421.1 0 0
Pediastrum biradiatum 0 0 0 0 0 0 0 0
scenedesmus sp 0 0 0 0 12833.3 1996 2816.7 454
Scenedesmus 2356.7 1890.7 5800 279 2000 700 1408.3 257
acuminatus
Scenedesmus abundans 0 0 0 0 0 0 0 0
Scenedesmus bijuga 0 0 0 0 0 0 0 0
Scenedesmus pancuata 0 0 0 0 0 0 0 0
Scenedesmus 919.8 12.8 4966.7 0 5833.3 1232.3 0 0
quadricauda
Scenedesmus longus 550 9.2 0 1284.4 0 0 0 0
Sheroderia sp 8116.7 762.3 1866.7 496.7 | 117666.7 | 98510.3 845 66.6
Dictyosphaerium 266.7 797 0 0 1500 816 0 0
Tetraedorn mininum 1516.7 1516 0 0 0 0 0 0
Ophiocytium paravium 0 0 0 0 0 0 0 0
Chlorogonium 0 0 0 0 166.7 34.1 0 0
Coenococus 0 0 0 0 1333.3 397.3 0 0
Coenocystis 0 0 0 0 500 66.1 0 0
Cosmarium granatum 0 0 0 0 166.7 31.2 1408.3 397.3
Planktonspheria 0 0 0 0 166.7 422 0 0
Westella 0 0 0 0 0 0 0 0
Closteridium 0 0 0 0 0 0 1408.3 465.2
Coelastrum 0 0 0 0 0 0 11266.7 | 9891.7
Sphearocystis 0 0 0 0 0 0 0 0
CYANOPHYTA 92440 14201 | 166783.3 | 13815.3 | 691500 | 63840.6 | 456440.8 | 1724.5
Nostoc sp 3550 779.7 0 0 0 0 0 0
Anabaena spiroides 1041.7 28.8 23600 174.4 5666.7 1259.7 0 0
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Anabaenaopsis nadsonii 16225 53.4 0 0 68166.7 1353.6 0 0
Anabaenaopsis elenkinii 266.7 294 0 0 0 0 0 0
Aphanothece elabens 833.3 649.3 0 0 500 39 0 0
Chroococcus sp 15155 789.9 8266.7 | 2367.7 | 95833.3 7642 0 0
Merismopedia minima 11970 432.7 | 50416.7 6015 | 135333.3 8354 0 0
Merismopedia pancuata 2501.7 411 9266.7 486.9 25833.3 3362.3 1126.7 766.6
Microcystis sp 2783.3 2996 2466.7 3223 1333.3 1557 0 0
Oscillatoria sp 34161.7 4362 42366.7 4011 | 339166.7 | 36913 | 4553142 | 9579
Spirulina sp 875 648.8 500 70 12000 1896 0 0
Spirulina laxissima 3076.7 27554 29900 368 6666.7 654.7 0 0
Gleocapsa turgida 0 0 0 0 666.7 355 0 0
Gleocapsa limnetica 0 0 0 0 333.3 454.3 0 0
Gleocapsa sp 0 0 0 0 0 0 0 0
Phormidium 0 0 0 0 0 0 0 0
Aphanotec elabens 0 0 0 0 0 0 0 0
CHRISOPHYTA 20525 4541.2 23000 538.8 | 44666.7 | 3100.9 125060 | 6807.8
Thalassiosira sp 0 0 0 0 0 0 0 0
Thalassiosira caspica 0 0 0 0 0 0 0 0
Amphora sp 0 0 0 0 0 0 0 0
Amphora venta 0 0 0 0 0 0 0 0
Amphora normany 0 0 0 0 0 0 0 0
Complidiscus sp 750 784.4 0 0 0 0 0 0
Cocconeisspl 1100 738.4 0 0 0 0 0 0
Cocconeis 1348.3 843.4 0 0 666.7 86.7 76754.2 1373
Cocconeis skvortzii 0 0 0 0 0 0 0 0
Cyclotella meneghiniana 0 0 4400 56 4333.3 264.3 0 0
Cymbella ventricusa 0 0 0 0 333.3 874.3 0 0
Diatoma vulgar 0 0 0 0 500 69.6 0 0
Dinobryon 0 0 0 0 0 0 0 0
Gyrosigma sp 0 0 0 0 1333.3 734.8 2816.7 977.7
Gomphonema sp 0 0 0 0 0 0 1408.3 899.3
Gomphonema cotslatum 0 0 0 0 0 0 0 0
Gomphonema olivaceum 283.3 81.3 0 0 166.7 44 .4 0 0
Navicula cryptocephal 12300 425.5 0 0 0 0 0 0
Navicula sp 550 55.5 0 0 1333.3 498.7 20561.7 | 1121.3
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Navicula sp2 28.3 8.2 0 0 0 0 0 0
Nitzschia acicularis 0 0 13800 284 1166.7 323.4 0 0
Nitzschia sp 110 54.8 4800 198.8 33500 67.6 20702.5 | 1777.7
Nitzschia spl 55 4.4 0 0 0 0 0 0
Nitzschia sp2 966.7 57.6 0 0 0 0 0 0
Nitzschia sp3 566.7 497.8 0 0 0 0 0 0
Nitzschia sublinaris 0 0 0 0 0 0 0 0
Nitzschia amphiba 2466.7 989.9 0 0 0 0 0 0
Skeletonema sp 0 0 0 0 833.3 61.3 0 0
Surirella elegans 0 0 0 0 166.7 75.8 2816.7 658.8
Synedra 0 0 0 0 0 0 0 0
Actinocyclos 0 0 0 0 0 0 0 0
Fragilaria 0 0 0 0 0 0 0 0
Cymatopleura 0 0 0 0 0 0 0 0
Melosira 0 0 0 0 0 0 0 0
EUGLENOPHYTA 2698.3 406 433.3 58.7 22666.7 | 11446.7 1408.3 1154.3
Euglena viridis 416.7 219 0 0 0 0 0 0
Euglena gracilis 776.7 153.7 0 0 0 0 0 0
Euglena caudate 0 0 4333 58.7 0 0 0 0
Euglena sp 110 16.6 0 0 4000 3280 1408.3 11543
Euglena spl 5333 7.3 0 0 0 0 0 0
Euglena wangii 833.3 8.6 0 0 0 0 0 0
Trachelomonas sp 28.3 0.8 0 0 18666.7 8166.7 0 0
Trachelomonas spiculifera 0 0 0 0 0 0 0 0
Phacus 0 0 0 0 0 0 0 0
PYROPHYT 550 750 0 0 833.3 416.2 0 0
Goniaulax polyedra 0 0 0 0 166.7 122.2 0 0
Peridinium latum 0 0 0 0 166.7 178.9 0 0
Glenodinium lenticula 550 750 0 0 3333 97.7 0 0
Rodomonas 0 0 0 0 166.7 17.4 0 0
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CHOLOROPHYTA 0.0272 | 0.02718 | 0.0313 | 0.00242 | 0.1865 | 0.06582 | 0.1386 | 0.02565
Ankistrodesmus 0 0 0 0 0 0 0 0
Ankistrodesmus falcatus | 0.001 0.0005 0.0045 | 0.00015 | 0.0002 | 0.00003 0 0
Binuclearia 0 0 0 0 0.0002 | 0.00006 0 0
lauterbornii
Chlamydomonas 0.0004 | 0.00008 0 0 0.003 | 0.00127 0 0
Chodatella 0 0 0 0 0.0002 | 0.00002 | 0.0023 | 0.00114
Chlorella 0.0105 | 0.00076 0 0 0.0715 | 0.00069 | 0.1231 | 0.02023
Colestrium sphericum 0 0 0 0 0 0 0 0
Crucigenia tetrapedi 0.0018 | 0.00008 0.0001 | 0.00003 | 0.0002 | 0.00008 0 0
Oocystis solitaria 0.0002 | 0.00002 | 0.0185 0.0011 | 0.0092 | 0.00449 0 0
Pediastrum biradiatum 0 0 0 0 0 0 0 0
scenedesmus sp 0 0 0 0 0.0077 | 0.0012 | 0.0017 | 0.00027
Scenedesmus acuminatus 0.0019 | 0.00151 0.0046 | 0.00022 | 0.0016 | 0.00056 | 0.0011 | 0.00021
Scenedesmus abundans 0 0 0 0 0 0 0 0
Scenedesmus bijuga 0 0 0 0 0 0 0 0
Scenedesmus pancuata 0 0 0 0 0 0 0 0
Scenedesmus 0.0006 | 0.00001 0.003 0 0.0035 | 0.00074 0 0
quadricauda
Scenedesmus longus 0.0003 | 0.00001 0 0.00077 0 0 0 0
Sheroderia sp 0.0025 | 0.00023 | 0.0006 | 0.00015 | 0.0361 | 0.03024 | 0.0003 | 0.00002
Dictyosphaerium 0.008 | 0.02391 0 0 0.045 | 0.02448 0 0
Tetraedorn mininum 0.0001 | 0.00006 0 0 0 0 0 0
Ophiocytium paravium 0 0 0 0 0 0 0 0
Chlorogonium 0 0 0 0 0.0001 | 0.00002 0 0
Coenococus 0 0 0 0 0.0007 | 0.0002 0 0
Coenocystis 0 0 0 0 0.0003 | 0.00003 0 0
Cosmarium granatum 0 0 0 0 0.001 | 0.00019 | 0.0085 | 0.00238
Planktonspheria 0 0 0 0 0.006 | 0.00152 0 0
Westella 0 0 0 0 0 0 0 0
Closteridium 0 0 0 0 0 0 0.0002 | 0.00006
Coelastrum 0 0 0 0 0 0 0.0015 | 0.00134
Sphearocystis 0 0 0 0 0 0 0 0
CYANOPHYTA 0.0917 | 0.01315 0.228 0.0065 | 0.5845 | 0.05461 [ 0.4553 | 0.00096
Nostoc sp 0.0002 | 0.00004 0 0 0 0 0 0
Anabaena spiroides 0.0063 | 0.00017 | 0.1416 | 0.00105 [ 0.034 | 0.00756 0 0
Anabaenaopsis 0.0389 | 0.00013 0 0 0.1636 | 0.00325 0 0
nadsonii
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Anabaenaopsis elenkinii 0.0006 | 0.00071 0 0 0 0 0 0
Aphanothece elabens 0.0002 | 0.00015 0 0 0.0001 | 0.00001 0 0
Chroococcus sp 0.0033 | 0.00017 | 0.0018 | 0.00052 | 0.0211 | 0.00168 0 0
Merismopedia minima 0 0 0.0002 | 0.00002 | 0.0005 | 0.00003 0 0
Merismopedia pancuata 0 0 0.0001 0 0.0002 | 0.00002 0 0.00001
Microcystis sp 0.0028 0.003 0.0025 | 0.00032 | 0.0013 | 0.00156 0 0
Oscillatoria sp 0.0342 | 0.00436 | 0.0424 | 0.00401 | 0.3392 | 0.03691 | 0.4553 | 0.00096
Spirulina sp 0.0011 | 0.00084 | 0.0007 | 0.00009 | 0.0156 | 0.00246 0 0
Spirulina laxissima 0.004 | 0.00358 | 0.0389 | 0.00048 | 0.0087 | 0.00085 0 0
Gleocapsa turgida 0 0 0 0 0 0 0 0
Gleocapsa limnetica 0 0 0 0 0.0002 | 0.00027 0 0
Gleocapsa sp 0 0 0 0 0 0 0 0
Phormidium 0 0 0 0 0 0 0 0
Aphanotec elabens 0 0 0 0 0 0 0 0
CHRISOPHYTA 0.0153 | 0.00676 | 0.0674 | 0.00124 | 0.1836 | 0.04013 | 0.63 | 0.10202
Thalassiosira sp 0 0 0 0 0 0 0 0
Thalassiosira caspica 0 0 0 0 0 0 0 0
Amphora sp 0 0 0 0 0 0 0 0
Amphora venta 0 0 0 0 0 0 0 0
Amphora normany 0 0 0 0 0 0 0 0
Complidiscus sp 0.0011 | 0.00119 0 0 0 0 0 0
Cocconeisspl 0.0017 | 0.00112 0 0 0 0 0 0
Cocconeis 0.0061 | 0.00385 0 0 0.003 | 0.0004 0.35 | 0.00626
Cocconeis skvortzii 0 0 0 0 0 0 0 0
Cyclotella 0 0 0.044 | 0.00056 | 0.0433 | 0.00264 0 0
meneghiniana
Cymbella ventricusa 0 0 0 0 0.0001 | 0.00013 0 0
Diatoma vulgar 0 0 0 0 0.0024 | 0.00033 0 0
Dinobryon 0 0 0 0 0 0 0 0
Gyrosigma sp 0 0 0 0 0.064 | 0.03527 | 0.1352 | 0.04693
Gomphonema sp 0 0 0 0 0 0 0.0676 | 0.04317
Gomphonema cotslatum 0 0 0 0 0 0 0 0
Gomphonema 0 0.00001 0 0 0 0.00001 0 0
olivaceum
Navicula cryptocephal 0.0045 | 0.00015 0 0 0 0 0
Navicula sp 0.0009 | 0.00009 0 0 0.0023 | 0.00085 | 0.035 | 0.00191
Navicula sp2 0 0 0 0 0 0 0 0




SB35 7 b s 318/ TP

A Jaua 4l
) Sl ¥ ! L ¢ il
Syl Syl Bl il Syl
R e R e RE R

Nitzschia acicularis 0 0 0.0138 | 0.00028 | 0.0012 | 0.00032 0 0
Nitzschia sp 0.0002 | 0.00011 | 0.0096 | 0.0004 | 0.067 | 0.00014 | 0.0414 | 0.00356
Nitzschia spl 0 0 0 0 0 0 0 0
Nitzschia sp2 0.0002 | 0.00001 0 0 0 0 0 0
Nitzschia sp3 0.0001 | 0.00007 0 0 0 0 0 0
Nitzschia sublinaris 0 0 0 0 0 0 0 0
Nitzschia amphiba 0.0004 | 0.00014 0 0 0 0 0 0
Skeletonema sp 0 0 0 0 0.0003 | 0.00002 0 0
Surirella elegans 0 0 0 0 0.0001 | 0.00002 | 0.0008 | 0.0002
Synedra 0 0 0 0 0 0 0 0
Actinocyclos 0 0 0 0 0 0 0 0
Fragilaria 0 0 0 0 0 0 0 0
Cymatopleura 0 0 0 0 0 0 0 0
Melosira 0 0 0 0 0 0 0 0
EUGLENOPHYTA 0.0029 | 0.00061 [ 0.0007 | 0.00009 | 0.0347 | 0.01755 | 0.0022 | 0.00177
Euglena viridis 0.0006 | 0.00034 0 0 0 0 0 0
Euglena gracilis 0.0012 | 0.00024 0 0 0 0 0 0
Euglena caudate 0 0 0.0007 | 0.00009 0 0 0 0
Euglena sp 0.0002 | 0.00003 0 0 0.0061 | 0.00503 | 0.0022 | 0.00177
Euglena spl 0.0006 | 0.00001 0 0 0 0 0 0
Euglena wangii 0.0003 0 0 0 0 0 0 0
Trachelomonas sp 0 0 0 0 0.0286 | 0.01252 0 0
Trachelomonas spiculifera 0 0 0 0 0 0 0 0
Phacus 0 0 0 0 0 0 0 0
PYROPHYT 0.0072 | 0.00975 0 0 0.0114 | 0.00811 0 0
Goniaulax polyedra 0 0 0 0 0.002 | 0.00147 0 0
Peridinium latum 0 0 0 0 0.005 | 0.00537 0 0
Glenodinium lenticula | 0.0072 | 0.00975 0 0 0.0043 | 0.00127 0 0
Rodomonas 0 0 0 0 0 0 0 0
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ANOVA
Sum of Mean
Squares df Square F Sig.
WT Between Groups 70.125 3 23.375 .804 .506
Within Groups 581.333 20 29.067
Total 651.458 23
WA Between Groups 75.781 3 25.260 .660 .586
Within Groups 765.958 20 38.298
Total 841.740 23
PH Between Groups 1.354 3 451 1.767 .186
Within Groups 5.110 20 255
Total 6.464 23
DOBetvveen Groups 44.028 3 14.676 4.349 .016
Within Groups 67.499 20 3.375
Total 111.528 23
CO2 Between Groups 143.548 3 47.849 2.335 113
Within Groups 327.942 16 20.496
Total 471.490 19
NO2 Between Groups 460 3 153 921 448
Within Groups 3.331 20 167
Total 3.791 23
NO3 Between Groups 2.982E-02 3 9.94E-03 1.551 232
Within Groups 128 20 6.41 E-03
Total 158 23
NH4 Between Groups 247 3 8.23E-02 2.600 .081
Within Groups .633 20 3.17E-02
Total .880 23
PO4Between Groups .300 3 9.99E-02 1.403 273
Within Groups 1.352 19 7.12E-02
Total 1.652 22

Post Hoc Tests
Homogeneous Subsets

DO
Duncana
Subset for alpha = .05
VAROOO11 N 1 2
4.00 6 8.0567
2.00 6 9.2883
3.00 6 9.4717
1.00 6 11.8033
Sig. 221 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 6.000.
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Abstract

In order to study phytopague fingerlings feeding in fish ponds, simultaneously to the beginning of warm season
and cultivation, fingerlings of 3-5 gr from 4 ponds in Mazandaran province were captured, fixed with formalin,
then transferred to the plankton determination laboratory of Caspian sea ecologic institute.

Based on carried out studies on the first and the end party of their intestine and the pond water, phytophague
fingerlings feeds on phytoplankton, zooplankton and detritus. But the essential nutrition was on phytoplankton
and detritus. Planktonic groups were formed of Cyanophyta, Chlorophyta, Chrysophyta and Euglenophyta. But
in addition to these four groups Pyrophyta was present in fish pond water.

Relative abundance of these nutrient organisms in water and intestine was different. Also in most cases a direct
relation was observed between the intensity of water organisms and intestine ingredients.

Based on this study, essential differences of digestion were observed following to the source of nutrition and the
most difference were considered in digestion of Chrysophytes, Cyanophyta and Chlorophyta. Base on the results
of this study we propose to make more studies on fertilization and the proportion of different fertilizers in fish
ponds in order to obtain easily digestible phytoplankton thus increase in fish exploitation.

Key word: Silver carp fry, Nutration, Phytoplanktons, Zooplanktons, Chrysophyta, Cyanophyta, Clorophyta,
Pyrophyta, Euglenophyta
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