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ANOVA
Sum of
Squares df Mean Square F Sig.
ED Between Groups .016 2 .008 16.213 .000
Within Groups .043 87 .000
Total .060 89
DE Between Groups 292 2 .146 11.321 .000
Within Groups 1.124 87 .013
Total 1.416 89
HW Between Groups .082 2 .041 15.084 .000
Within Groups .236 87 .003
Total .318 89
LA Between Groups 482 2 241 16.037 .000
Within Groups 1.307 87 .015
Total 1.789 89
AL Between Groups 152.218 2 76.109 152.248 .000
Within Groups 43.491 87 .500
Total 195.710 89
AW Between Groups .049 2 .025 2.624 .078
Within Groups .814 87 .009
Total .863 89
TL Between Groups 207.268 2 103.634 116.527 .000
Within Groups 77.374 87 .889
Total 284.642 89
IF Between Groups 1.195 2 .598 148.976 .000
Within Groups .349 87 .004
Total 1.544 89
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ED

Subset for alpha = .05

GROUPS N 1 2
Tukey HSD?2  Artemia parthenogenetica 30 .26170

,;:;el:rrua sample of kale 30 26293

Artemia urmiana 30 .29077

Sig. .975 1.000
Duncan @ Artemia parthenogenetica 30 .26170

,;:;el:rrua sample of kale 30 26293

Artemia urmiana 30 .29077

Sig. .831 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 30.000.
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DE
Subset for alpha = .05

GROUPS N 1 2
Tukey HSD*  Artemia parthenogenetica 30 1.45963

Artemia sample of kale

shour 30 1.48590

Artemia urmiana 30 1.59153

Sig. .645 1.000
Duncan?& Artemia parthenogenetica 30 1.45963

Artemia sample of kale

shour 30 1.48590

Artemia urmiana 30 1.59153

Sig. .373 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 30.000.
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HW
Subset for alpha = .05

GROUPS N 1 2
Tukey HSD*  Artemia parthenogenetica 30 .80150

Artemia sample of kale

shour 30 .81013

Artemia urmiana 30 .86940

Sig. .798 1.000
Duncan@ Artemia parthenogenetica 30 .80150

Artemia sample of kale

shour 30 .81013

Artemia urmiana 30 .86940

Sig. .523 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 30.000.
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LA
Subset for alpha = .05

GROUPS N 1 2
Tukey HSD*  Artemia urmiana 30 .94380

Artemia parthenogenetica 30 1.07173

Artemia sample of kale

shour 30 1.11650

Sig. 1.000 .338
Duncan?@ Artemia urmiana 30 .94380

Artemia parthenogenetica 30 1.07173

Artemia sample of kale

shour 30 1.11650

Sig. 1.000 .161

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 30.000.
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AL
Subset for alpha = .05

GROUPS N 1 2
Tukey HSD* Artemia sample of kale

shour 30 5.11610

Artemia parthenogenetica 30 5.13907

Artemia urmiana 30 7.88630

Sig. .991 1.000
Duncan?@ Artemia sample of kale

shour 30 5.11610

Artemia parthenogenetica 30 5.13907

Artemia urmiana 30 7.88630

Sig. .900 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 30.000.
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AW
Subset for alpha = .05

GROUPS N 1 2
Tukey HSD &  Artemia urmiana 30 .60123

Artemia parthenogenetica 30 .61673

Artemia sample of kale

shour 30 .65667

Sig. .073
Duncan & Artemia urmiana 30 .60123

Artemia parthenogenetica 30 .61673 .61673

Artemia sample of kale

shour 30 .65667

Sig. .536 113

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 30.000.
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TL
Subset for alpha = .05

GROUPS N 1 2
Tukey HSD @ Artemia sample of kale

shour 30 9.80877

Artemia parthenogenetica 30 9.99947

Artemia urmiana 30 13.11910

Sig. 714 1.000
Duncan 2 Artemia sample of kale

shour 30 9.80877

Artemia parthenogenetica 30 9.99947

Artemia urmiana 30 13.11910

Sig. 436 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 30.000.
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Subset for alpha= 04

GROURPS [+ 1 2 3
Tukey HSR  Aremia urmiana a0 14413

Artermia parthenaogenetica 30 AB163

Artermia sample of kale

e 30 40873

Sig. 1.000 1.000 1.000
Duncar? Artermia urmiana 30 14413

Antemia parthenaogenetica a0 AR E3

Artermia sample of kale

Shour 30 40873

Sin. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a. Llses Harmonic hean Sample Size= 30,000,

L@_}TQJ};’)\J‘;&JM}J&lébd}n)‘&;ﬁé\ﬁa}"gﬁbw—\' J}J}

Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings
Component Total % of Variance | Cumulative % Total % of Variance | Cumulative %
1 4.160 51.994 51.994 4.160 51.994 51.994
2 1.410 17.620 69.614 1.410 17.620 69.614
3 .814 10.173 79.787
4 .533 6.658 86.446
5 435 5.437 91.882
6 415 5.188 97.071
7 176 2.195 99.265
8 5.877E-02 .735 100.000
Extraction Method: Principal Component Analysis.
oo Joloi 53 055 5 ol w55 Sl ey alie = V) ur
Eigenvalues
Canonical

Function | Eigenvalue | % of Variance | Cumulative % | Correlation

1 9.6502 99.1 99.1 .952

2 .085% .9 100.0 .280

a. First 2 canonical discriminant functions were used in the analysis.
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Classification Result$

Predicted Group Membership
Artemia Artemia
Artemia sample of partheno
GROUPS urmiana kale shour genetica Total
Original  Count  Artemia urmiana 30 0 0 30
Artemia sample of kale
shour 0 20 10 30
Artemia parthenogenetica 0 10 20 30
% Artemia urmiana 100.0 .0 .0 100.0
Artemia sample of kale
shour .0 66.7 33.3 100.0
Artemia parthenogenetica .0 33.3 66.7 100.0
a. 77.8% of original grouped cases correctly classified.
Dendrogratim using Awverage Linkage [BEetween Groups)
RPesocaled Distance Cluster Cormmbine
Z A 5 E [m] 5 10 15 =0 =5
Label TIuarn +—— +——— 4 +——— - +
A. part. Hal 2
A. part. Trm 3 J
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Morphometric Comparsion of Gonabad Kale-shour brine shrimp

(Artemia) with Urmia Lake brine shrimps (Artemia urmian and
Artemia parthenigenetica)

Banihashemi S.A.
Biology Dept., Education Organization, Gorgan, |.R. of IRAN

Abstract

Brine shrimp (Artemia.) is fascinating organism from subphylum Crustacean, order
Branchiopoda, family Artemiidae. Artemia brine shrimps inhabit saline and hypersaline
ecosystems and have many tolerance against salinity changes. Urmiah Lake is the most
important habitate of Artemia in Iran. Artemia is also reported from Kale-shour located
in 35 km north of Gonabad, south khorassan province, Iran. In this study collected
Artemia from Gonabad Kale-shour were compared with Artemia urmiana Gunther
(1900) and Artemia parthenogenetica from Urmiah Lack using morphometric
characters . Cysts samples collected from Kale-shour and Artemia urmiana and Artemia
parthenogenetica were obtained from Urmiah Fisheries Company (shilat) Research
Center. The Cysts were cultured separately in 20 L aquarium approximately under
constant physical and chemical conditions ( salinity 62 ppt, temperature 20 + 1 C° , PH
~ 8 , slowly and continually aeration , flourscent light with 40 cm distance from
aquarium surface). All samples were fed with rice bran and unicellular algae. After 35
days 30 chosen mature female of each culture were narcotized with chloroform and
eight quantitative characters ( total length , abdominal length , abdominal width , length
of furca, head width , distance between compound eyes, eyes diameter, length of the
first antenna ) were measured under measuring microscope to the nearest 0.001 mm.
Data were analysis using the statistical software SPSS 10 and multivariate analysis,
result show that Kale-shour Artemia are significantly different from Artemia urmiana ,
but the Kale-shour Artemia and A. Parthenogenrtica are identical. Two populations
could belong to A.parthenogenetica species.

Keywords: Artemia, Kale-shour, Urmiah, morphometric.
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