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Case 3 Clusters
T:MakiSudi 1
Z:ImAlbkur z

J.0ahmi z
4 Hadill Z
b:BarhiAhm z
6 5akriBar 3
TBliani 3
g:Kamili 1
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Average linkage & & b i o e Between group linkage = g S &

Cluster Combined Stage Cluster First Appears
Stage Coefficients Mext Stage
Cluster 1 | Cluster 2 Cluster 1 Cluster 2
1 B [ 2429 0 0 7
2 2 3 2 462 0 0 3
3 1 8 2876 0 0 B
4 4 5 3.854 0 0 5
5 2 4 4076 2 4 B
B 1 2 481 3 5 7
7 1 6 5.101 B 1 0

Hierarchical < dall 4 ¢l 48 ) aladinly o3 ghial) Judail) (e 42300 Proximity Matrix il 48 shae Laldl) gl (3) Jg
Cluster Analysis for Cases
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Chi-square between Sets of Frequencies
Case
1:MakiZudi 2:\mAlbkur F.Dahmi 4:Hadill &:BarhiAhm g 3akriBar T.Bliani & Kamilii
1:MakiSudi 000 4247 4918 4263 6.838 6.668 5429 2878
2ImAlbkur 4247 000 2482 4205 5278 4598 4.085 3.780
3.Dahmi 4918 2482 00| 3718 3102 3.995 4254 3.589
4:Hadill 4283 4205 3T 000 3.854 5.082 5372 4,555
5:Barhishm 6.838 5278 3102 3854 000 4883 5583 5.918
& SakriBar 6.666 4598 3.905 6.082 4883 000 2429 5.388
7:Bliani 5400 4085 4264 5372 5583 2429 000 4.480
& Kamilii 2876 3780 3568 4855 5918 5.398 4430 000
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50.76 50.76 50.97 50.81 50.85 50.91

Total Variance Explained

Caompon Initial Eigenwvalues Extraction Sums of Squared Loadings
ent Tatal % of Varanoce Curnulative % Tatal % of Varanoce Curnulative %
1 §.482 43.215 43.215 §.482 43.215 43.215
2 3.214 21.424 54 638 3.214 21.424 54 638
3 3.035 20.237 g4 BYS 3.035 20.237 g4 BYS
4 ‘994 §.626 81.502
5 B16 5 437 895.939
6 288 1.9848 898 928
T .161 1.072 100.000
g 5.038E-15 4 025E-15 100.000
e 4 4THE-15 2.985E-15 100.000
10 2.5685E-156 1.723E-15 100.000
11 1.315E-16 B.TG4E-186 100.000
12 5 E815E-17 3. 8TTE-16 100.000
13 -2.T38E-1T -1.8B26E-16 100.000
14 -1.418E-16 -9 455E-16 100.000
15 -3.064E-18 -2.042E-158 100.000

Extraction Method: Prncipal Component Analysis.
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Jdsta B Aaliivall cliggal e ¢ g%a JS A (liall) cfpiall ga JS auddl) ad G A Component matrix cligSall s ddshuaa (5) Joa

(4)
Component
1 2 3

A .852 -.468- .041
B 761 -.310- -.327-
C -.124- .821 .369
D .795 .542 .189
E .818 .004 .032
F 557 -.612- .035
G .718 -.367- 127
H .349 .650 .387
I .762 -A477- .067
J 721 .653 -.175-
K 917 .034 .348
L .692 411 -.550-
M .622 .400 -.610-
N 321 .046 .930
O .060 -.116- .944
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Correlation Matrix

3 b c d g f g h i j K | m n 0
8 1.000 il - 408- AT1 18 T4 815 -113- 73 283 T44 351 278 278 A28
b .T56 1.000 - 403- 362 47 £20 3948 -043- T2 426 A0 BET B8 -040- -147-
c -408- - 403- 1.000 483 105 -603- -.345- 483 -447- 358 -022- -018- -0a7- 318 185
d AT 362 483 1.000 .T56 045 413 626 386 Rt 782 632 547 433 23
g 18 47 105 756 1000 A1 534 010 Rititi ikl A73 A4TH 367 273 043
f T4 820 -803- D45 A 1000 418 -043- Riliti 023 A5 156 A27 244 214
a 815 3948 -.345- 413 B34 418 1.000 D54 838 183 A9 291 262 282 148
Comelstion h -113- -043- 483 B2 010 -043- 54 1.000 054 483 AT0 A7 an 453 258
73 A7 - 487- 386 Riliti Rilili 838 D54 1.000 87 TET 251 213 221 m
i 258 426 358 B83 Rik:li 023 183 93 97 1.000 821 AT 826 116 -182-
k T44 A0 -022- 782 A3 15 91 AT0 NET 21 1.000 463 a9 B12 Am
| 351 67 -018- 632 ATH 156 29 A7 251 ATT 463 1.000 582 - 240- - 463-
m 278 H18 -0a7- B4T 367 A27 262 311 213 26 A9 492 1.000 -31%- - h28-
n 278 -040- 318 433 273 244 282 453 21 116 A1 -.240- -31%- 1.000 842
0 A28 -.187- 185 123 043 214 148 253 m - 182- an - 463- -528- 942 1000
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Estimation of genetic distance for some date palm phoenix dactylifera L.
cultivars in Basrah province by using factor and cluster analysis based
hierarchical clustering method

Qasim Jasim Authafah  Hassan Abdel Imam Faisal Ageel Hadi AbdulWahid

College of Education-qurna Date Palm Research Center  College of Agriculture
University of Basrah - Basrah - Iraq

Summary

This study was conducted in one of the private orchards for trees date palm located in the
district of Qurna - North of Basrah during the growing season 2015-2016. To describe some
vegetative and fruiting trait of eight cultivars of date palm unique is Makki Saudi, IM-AlBghore,
Dahmi, Hadal, Barhi Ahmer, SakriBor, Bliani and Kamili. The experiment aimed to calculated
similar genotypes into homogenous groups through cluster analysis and estimate genetic
diversity between studied genotypes. The genotypes were grouped into three clusters, the first
cluster had Makki saudi and Kamili, the second cluster had four cultivars IM-AlBghore, Dahmi,
Hadal and Barhi Ahmer whereas third clusters had just ShakriBor and Bliani. The proximity
matrix showed the nearest genotype was SakriBor and Bliani whereas the Makki Saudi and
Kamili were high level of genetic diversity. The study showed that there were differences
between cultivars in vegetative and fruit.

Keywords: Date Palm, Cluster Analysis, Facter Analysis, Genetic Diversity, Vegetative and
fruiting trait
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