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Table 1. Characteristics of collected blackberries in collction of SANRU

Raw  Abreviation** Location Raw Abreviation Location
*1  cv.S.A3 Mazandaran, Sari 23 W.Sav.Habibi Mazandaran, Savadkuh
2 cv.S.lzadyar Mazandaran, Sari 24 W.Bah.l Mazandaran, Bahnamir
3 cv.S.Rafiei Mazandaran, Sari, Kalmar 25  W.Bah.2 Mazandaran, Bahnamir
4 cv.B Mazandaran, Babol 26  W.Bah.3 Mazandaran, Bahnamir
5 cv.Q Mazandaran, Qaemshahr 27  W.S.Velashed Mazandaran, Sari, Velashod
6 cv.K Alborz. Karaj, ut 28  W.Sav. Mazandaran, Savadkuh
7 R.caesus Gilan, Lahijan, RashtAbad 29  W.S.Molaeil Mazandaran, Sari, Zareh jungle
8 R.Sanctus Gilan, kalachaei 30  W.S.Asghari Mazandaran, Sari
9 R.sanctus Kohkiluye, Sisakht 31  W.S.Asghari2 Mazandaran, Sari
10  R.sanctus Fars, nurAbad 32 W.Q.Ahangl Mazandaran, Qaemshahr, Ahangarkola
11 R.persicus Gilan, Astara 33 WK Krmanshah
12 R.persicus Gilan, Lahijan, RashtAbad 34 W.N.Hedayati Mazandaran, Nur
13 W.F.1 Tehran, Firuzkuh 35 W.N Mazandaran, Nur
14 W.F2 Tehran, Firuzkuh 36  W.N.Taherpour Mazandaran, Nur
15 W.G1 Golestan, Gorgan, FeizAbad 37 W.AB Mazandaran, Amol
16 W.G.2 Golestan, Gorgan, FeizAbad 38  W.S.Molaeil Mazandaran, Sari, Zareh jungle
17 W.S.Kalmar Mazandaran, Sari, kalmar 39  W.S.Molaei2 Mazandaran, Sari, Zareh jungle
18  W.S.Goharl Mazandaran, Sari, Goharbaran 40  W.Q.ahang2 Mazandaran, Qaemshahr, Ahangarkola
19  W.S.Gohar2 Mazandaran, Sari, Goharbaran 41  W.Q.ahang3 Mazandaran, Qaemshahr, Ahangarkola
20  W.S.Gohar3 Mazandaran, Sari, Goharbaran 42 W.Q.ahang4 Mazandaran, Qaemshahr, Ahangarkola
21 W.S.Goharl Mazandaran, Sari, Goharbaran 43  W.A.angtab Mazandaran, Amol, Angtab
22 W.S.Gohar2 Mazandaran, Sari, Goharbaran 44 WA Mazandaran, Amol
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*1-6: from foreign cultivars, 7-12: botanically identified species (scientific name), others from nature.
**abbreviation: cultivar(cv), Wild (W), Identiried Rubus (R), the first capital of location name and the name of collector
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Table 2. characteristics and their units in evaluation of blackberry morphological diversity

Raw Traits Unit Raw Traits Unit
1 Pest and diseases symptoms % 21 Flower length cm
2 Fruit full lateral *code 22 Flower diameter cm
3 Growth habit code 23 Flower size cm
4 Spin number num 24 Flower color code
5 Spin size mm 25  Ripening time day num from 21 May
6 Spin direction code 26  Second crop num
7 Cross section code 27 Fruit shape code
8 Shoot diameter cm 28  Fruit color code
9 Shoot number num 29  Fruit diameter cm
10  Lateral number num 30  Fruitlength cm
11 Shoot lenght cm 31 TSS Brix
12 Side shoot lenght cm 32 TA %
13 Shoot color code 33 TSSITA
14 Leaf type code 34 Seed number num
15  Leaf anthesis day num from 21 Jan 35  Empty seed num
16 Leaf let number num 36  Seed fresh weight g
17 Term leaflet width cm 37  pH -
18  Terminal leaflet cm 38  Fruit extract volume  ml
19  Leaf color code 39 5 fruit fresh weight g

20  Flowering time day num from 20 Mar

40  Anthocyanin mg/100ml

*Codes are from UPOV, 2006
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Table 3. Descriptive statistics of quantitative traits of evaluated blackberry genotypes
Raw Traits Max Min Mean Std. Deviation Variation %
1 Lateral number 10 1.00 4.19 2.45 58
2 Pest disease symptom 40 5.00 17.89 10.33 58
3 » shoot number 5 1.00 254 1.09 43
4 § Side shoot length 108 12.20 65.92 29.64 45
5 i Shoot length 150 9.00 87.23 42.79 49
6 Shoot diameter 1 0.20 0.43 0.19 44
7 Fruit full lateral 3 2.00 2.11 0.32 15
8 ] Spin size 5 1.00 311 1.23 40
9 El Spin number 36.50 3.00 17.25 10.52 61
10 Leaf anthesis 81 15.00 38.12 18.90 50
11 = Terminal leaflet 7.27 2.40 4.56 1.43 31
12 = Leaf let number 5.00 3.00 3.39 0.78 23
13 Terminal leaf let width 5.50 1.80 341 0.85 25
14 Flowering time 140. 14.00 59.59 36.37 61
15 = Flower size 2.00 0.15 0.51 0.44 87
16 2 Second crop 4.00 0.00 111 153 100
17 < Flower diameter 4.60 1.00 2.70 0.91 34
18 Flower length 3.00 0.60 1.10 0.58 53
19 Fruit fresh weight 19.56 1.52 9.73 571 59
20 Fruit extract volume 30 1.00 12.00 9.55 80
21 Fruit length 2.20 0.50 1.26 0.53 42
22 Ripening time 103 12.67 33.45 30.76 92
23 =y Fruit diameter 1.80 0.76 1.24 0.33 27
24 = Anthocyanin 311.02 115.64 224.07 43.10 19
25 pH 435 2.82 3.64 0.42 12
26 TA 0.04 0.00 0.02 0.01 59
27 TSS 20.00 2.30 10.89 3.27 30
28 TSSITA 1796.87 300.00 793.65 393.96 50
29 ” Seed number 26 10.00 15.19 3.73 25
30 i Empty seed 13 0.00 7.76 3.13 40
31 Seed fresh weight 1.25 0.00 0.80 0.32 40
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* Variation percent (phenotypc variation coeficient) calculated based on the rate of Std. Deviation on mean
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Table 4. Meancomparison of leaf, flower, fruit, spin and seed of breeded and wild blackberris
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Breeded 587  0.26 36° 32° 0° 247%  164%  19° 15.8° 228 143 3.3 1.05°
Wild 3.9 0.6 2.2° 72° 1.6° 135"  1.03 0.9 42.2° 6.6 7.4° 3.8 0.67°

a-b: different capitals show significant deferences in 0.05 level.
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Table 5. Results of principle component analysis of Mazandaran Blackberry vegetative and reproductive traits

1 2 3 4 5 6 7 8 9 10

Eigenvalues 8.644 6.104 5.485 3421 3.054  2.486 1.912 1.565 1.375 1.047

% of Variance** 22747 16.063 14.435 9.003 8.038 6.542 5.032 4.118 3.617 2.756
Cumulative % 22.747 3881 53.245 62.249 70.286 76.828 81.86 85.978 89.596 92.352

Component

1 Flowering time 0.819* -0.246 -0.131 -0.054 0329 -0.001 -0.052 -0.101 -0.154  0.006
1 Flower length 0.884*  0.038 0.052 0.088 0.257 0.015 0.014 -0.052 0.099 -0.135
1 Flower size 0.931* -0.114 0.027 -0.047 0.076 -0.022 -0.036 0.034 0.097 -0.084
1 Flower color 0.976* 0.074 -0.003  -0.05 0.09 0.102 -0.024 -0.035 -0.071  0.042
1 Ripening time 0.852* -0.172 0.136 -0.246 -0.119 -0.035 0.103 -0.05 0.052 0.161
2 Spin direction -0.482 -0.692* 0.002 -0.132 -0.067 0.133 0.029 0.143 0.025 0.118
2 Fruit diameter -0.095 0.933* -0.079 -0.001 -0.076 0.244 0.108 0.018 0.118 0.066
2 Fruit length -0.146  0.818* 0.024  0.217 -0.088  0.403 0.071 0.064 0.058 0.073
2 Seed fresh weight -0.175 0.768* -0.087 -0.393 -0.128 -0.066 -0.042 0.057 -0.309  0.168
2 Fruit extract volume -0.059 0.949* 0.073 -0.064 -0.132 -0.019 0.044 0.103 0.083 0.05
2 5 fruit fresh weight -0.085 0.688* -0.128 -0.511 -0.108 0.172 0.146 0.183 0.056  -0.217
3 Second crop -0.03  -0457 -0.817* -0.212 -0.018 0.024 0.026 0.004 -0.186  0.092
3 TSS -0.04  -0.028 0.666* -0.309  0.552 -0.23 0.171 -0.129 0.096 0.102
3 TA -0.042 -0.289 0.874* 0.165 0.251 0.059 -0.004 -0.053 -0.17 0.119
3 TSSITA -0.136  0.056  -0.851* 0.045 -0.046 -0.298 0.163 -0.076 0.154 0.023
3 Seed num 0.058 -0.157 0.666* 0.654 0167 -0.104 -0.067 -0.134 0.164  -0.016
4 Leaf type -0.406  0.259 0.323 0.694* -0.27 -0.042 0.007 0.264 -0.008  0.118
4 Leaf let number -0.164 -0.162 -0.079 0.869* -0.108 0.31 -0.016 0.018 -0.08 0.001
5 leaf anthesis -0.255 0.1 -0.036 0221 -0.772* -0.407 0.09 0.127 -0.178  -0.038
5 leaf color -0.225 0.14 -0.145 0.031 -0.794* 0.224 0.006 -0.171 0.061 -0.26
6 Shoot diameter 0.227 0.183 0.145 0.264 0117 0.718* -0.237 -0.24 0.091 0.094
6 Fruit shape -0.442 0.37 -0.041 -0.093 0.011 0.738* 0.044 0.194 -0.075  0.049
7 Cross section -0.4 -0.293 0.06 0.335 0.253 -0.152 -0.636* -0.059 0.243 0.03
7 Shoot number -0.18 0.003 -0.004 -0.128 0.128 -0.207 0.856*  0.183 0.049 0.068
7 Shoot length 0.164  0.054 -0.082 0292 -0433 -0.023 0.748* -0.059 -0.108  0.169
8 Fruit full lateral -0.15 0.054 -0.12  -0.213  0.298 0.072 0.288 0.82* 0.084 -0.124
8 Anthocyanin -0.057 -0.032 -0.074 -0.272 0.244  0.092 0.053 -0.772* 0.263 -0.257
9 Pest deseas symptom 0.086 -0.118 -0.374 -0.566 0.167 -0.004 -0.095 0.017  0.649*  -0.04
9 pH -0.012 -0.565 -0.102 -0.139 -0.101  0.001 0.132 0.196  -0.696* -0.17
10 Empty seed -0.061  0.109 0.018 0.052 0.127 0.065 0.122 0.075 0.062  0.959*

oS losyg 1mS 52 bg, i Ol gime laie 4y cad Ll ale )b
* Selected as Significant, **Rotation Method: Varimax with Kaiser Normalization.
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Table 6. Some characteristics of two superior foreign blackberry cultivar in SANRU collection
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ABSTRACT

This study performed to evaluate genetic diversity of some wild and domesticated (unknown foreign
cultivars) blackberries in SANRU collection based on morphological traits. Results showed high diversity
for flowering, ripening time and fruit juice. Wild genotypes showed significant differences in leaf, flower,
thorn number, fruits and seed fresh weight compared to domesticated cultivars. Based on correlation
results, the aim of breeders in selecting thorny genotypes for domestication effected from positive and
significant correlation of thorn number with flower diameter, type, fresh weight, fruit juice volume and
seed fresh weight or to negative and significant correlation of it with flowering time. Di plot analysis
performed based on the results of factor analysis via using flowering and fruit quantity as main two
factors and differentiate wild types from cultivars and introduced superior genotypes. Cluster analysis
results of wild genotypes based on vegetative traits divided botanically identified species and the same
samples from their relatives and nonrelative genotypes as three separate groups.
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