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Morphological and Biochemical Characteristics of Fruit in some
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Table 1. Mean comparison of different fruit characteristics in eleven pomegranate cultivars

RS om0 53 4l 3l als JS 05 Cevsy JS 055 um--);,,fq(.,_., s 615 o & dewsl S Sl 5 B Al Jslous ol 5150 b el
Fruit weight Number of Total aril Total peel Volume of juice Aril volume Acidity Electrical Total titrable Total soluble Taste index
(g) aril in fruit weight (g) weight (g) in 100 arils (ml) (ml) conductivity acid (%) solid (%) (TSS/TA)
Cultivar e (mmohs/cm)
Naderi Badriud (NB) ISR RPINY 406.93a 546.33bc 251.83b 155.10a 33.37b 234.66b 3.44d 5.52bc 1.95bc 10.80f 5.60cd
Shahvar Shirin (SS) e g 399.72a 514.33dc 284.91a 137.74ab 38.50a 252.00a 3.96a 3.003d 1.54d 12.99b 8.55b
Malase Yazd (MY) Sp e 360.25b 688.67a 237.56b 122.69ab 20.47de 215.33¢ 3.28d 6.40ab 2.10ab 10.08g 4.87cde
Malase Shirin (MS) e ke 339.87bc 565.00b 239.81b 104.20bcd 28.38¢c 220.33¢ 3.93a 3.69d 1.64cd 13.54a 8.28d
Malase Esfahan (ME) Olgiol ke 316.88dc 58.004b 213.38¢ 103.50bcd 23.00de 200.00d 3.75bc 5.64abc 1.91bc 12.16d 6.36¢
Malase Torsh (MT) S ke 307.99d 505.00dc 195.23cd 60.30ef 28.91d 160.66¢ 2.96f 6.64a 2.35a 8.21i 3.50e
Yosef khani (YKH) Sy 289.17de 447.67f 186.97d 108.89bc 29.56e 167.00e 3.32¢ 6.67a 2.11ab 13.60a 6.45¢
Bini Kaje Sabzevar (BKS) N 5 o 272.13¢ 552.67b 212.17¢ 79.72cde 28.59¢ 195.00d 3.81b 5.69abc 1.84bcd 9.30h 5.07cd
ShisheKab (SHK) oS ais 239.81f 474.32fe 156.42¢ 46.04def 30.64d 93.00g 3.26e 6.06abc 2.04ab 12.48¢ 6.13¢
Ashkezar Yazd (AY) sp a8l 177.58g 267.00g 110.11f 67.47cde 26.59f 130.00f 3.64c 5.11c 2.11ab 9.44h 4.48de
Pust Siahe Saveh (PSS) o5l ol o gy 88.6%9h 173.67h 62.76g 25.92f 23.61g 49.00h 4.00a 2.81d 1.02e 11.37e 11.33a
Table 1. Continued Y o aals
Gy sl ose g6 Jsb 05 558 s 4l Jsb als ks Gls s 4 J b o 4l &S5 035 Sl Vi S wls Ve )5 4ls ¢S ole dus s
Cultiva ; Peel thickness Fruit crown Fruit neck Aril length Aril diameter Aril length to Single aril 100 Aril dry 100Aril fresh Aril dry

[ (mm) length (cm) diameter (cm) (mm) (mm) diameter rate weight (g) weight (g) weight (g) weight (%)
Naderi Badriud (NB) 335,56 5,50 2.79d 2.60b 1.32¢ 11.26abcd 7.99bc 1.41cde 0.46a 47.12a 10.52a 22.33a
Shahvar Shirin (SS) e lsed 2.03e 1.69f 1.26e 10.52de 8.50ab 1.23e 0.43ab 43.47a 4.54d 9.59b
Malase Yazd (MY) 35 ke 4.35a 2.49¢ 1.91ab 11.22abed 7.98bc 1.40cde 0.34d 35.48bc 8.33abc 23.49a
Malase Shirin (MS) ot e 3.62bc 2.49¢ 1.68cd 11.60ab 8.83a 1.31de 0.38bcd 35.98bc 9.11abc 25.61a
Malase Esfahan (ME) Olgino! ke 3.71cd 2.02d 1.74cd 11.84a 8.77a 1.35cde 0.36bcd 43.59a 9.73ab 22.31a
Malase Torsh (MT) S e 4.20ab 2.69a 1.86abc 9.85ef 7.49¢cd 1.35de 0.37bcd 31.98cd 8.61abc 26.94a
Yosef khani (YKH) Sy 2.13e 1.80e 1.23¢ 9.52f 6.59%¢ 1.45bcd 0.38bcd 26.26¢ 6.56bcd 24.98a
Bini Kaje Sabzevar (BKS) s 25 5 2.76d 1.60g 2.02a 10.86bcd 5.83f 1.86a 0.38bcd 25.75¢ 6.12cd 23.79a
ShisheKab (SHK) oS ais 3.60bc 2.69a 1.71cd 10.65cd 7.84c 1.36cde 0.35cd 38.17b 9.06abc 23.74a
Ashkezar Yazd (AY) SpRte 3.20cd 2.70a 1.63d 11.18abed 7.47cd 1.50bc 0.41abc 27.81de 6.01cd 21.80a
Pust Siahe Saveh (PSS) o3l ol G gy 2.10e 1.69f 1.30e 11.41abc 7.15d 1.60b 0.36bcd 33.57bc 7.66abcd 22.84a

Means with similar letters in each column are not significantly aifferent.
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Fig. 1. Amount of total anthocyanin in fruit of eleven pomegranate cultivars
Bars with similar letters are not significantly different A I3 gme SNl U368 2k g b a0 s

For cultivars name see Table 1.
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Fig. 2. Antioxidant capacity in eleven pomegranate cultivars

Bars with similar letters are not significantly different

For cultivars name see Table 1.
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Table 2. Results of simple correlation analysis for different fruit characteristics of eleven pomegranate cultivars

030 053 £l3 slass &l JS 05 Sy JS 055 Gy Aoy &3 Aoy D3V 5305 T o s 6l g el S S e i BB Jlous ol 515 b el

. Fruit Aril Total aril Total peel Peel Aril Volume of juice Volume Acidity Electrical Titrable Soluble Taste
Characteristics clie weight** numbers weight weight percent percent per 100 aril of aril conductivity acid solid index
Aril numbers Sl sluaws 0.813
Total aril weight as JS o5 09817 0.858™
Total peel weight Cun S0 09397 0.658" 0.855"
Peel percent [N 0.103 -0.224 -0.084 0.423
Aril percent dsdsys  -0.103 0.224 0.084 0.423 -1.000™
Volume of juice per 100 aril Gls Ve 30se T o 0.910™ 0.798™ 0.947" 0.759™ -0.199 0.199
Volume of aril s pme 0958 0.766" 0.943" 0.893" 0.132 -0.132 0.819"
Acidity wa 0910 -0.273 -0.051 -0.153 -0.177 0.177 -0.119 0.067
Electrical conductivity S cglaa 0247 0.488 0.212 0.285 0.200 -0.200 0.256 0.147 -0.846"
Titrable acid g5 ABan 0347 0.527 0.297 0.401 0.309 -0.309 0.274 0.281 -0.842" 0.193"
Soluble solid U B sle 0143 0.040 0.165 0.091 -0.164 0.164 0.181 0.097 0.368 -0.349 -0.525
Taste index b sty 0271 -0.420 -0.220 -0.336 -0.340 0.340 -0.217 -0.244 0.710" -0.846" -0.941™ 0.717"
Peel thickness Cogoals 0115 0.472 0.143 0.054 -0.084 0.840 0.061 0.081 -0.583 0.446 0.598 -0.343 -0.523
Fruit crown length omgbdb  0.029 0.147 0.004 0.069 0.172 -0.172 0.029 -0.034 -0.621 0.333 0.473 -0.299 -0.457
Fruit neck diameter o8 s -0.056 0.471 0.038 0.215 0.416 0.416 0.052 -0.050 -0.445 0.557 0.577 -0.522 -0.605"
Aril lenght dsdb  -0.154 0.084 -0.089 -0.253 -0.354 0.354 -0.164 -0.094 0.292 -0.380 -0.215 -0.334 0.068
Aril diameter o> s 0425 0.350 0.431 0.375 -0.083 0.083 0.302 0.374 0.197 -0.368 -0.261 0.553 0.419
Aril length/aril diameter Gl i Jgb s -0.452 -0.261 -0.414 -0.474 -0.134 0.134 -0.321 -0.354 0.012 0.165 0.137 -0.710° -0.384
Single aril weight GseSsa5  0.539 -0.19 0.493 0.570 0.287 -0.287 0.479 0.560 0.359 -0.380 -0.266 0214 0.217
100 Aril dry weight oSKas gl 0y 0.6237 0.470 0.637" 0.541 -0.190 0.190 0.592 0.516 0.221 -0.335 -0.250 0.429 0.339
100Aril fresh weight SasVe o 06317 0.498 0.647" 0.545 -0.211 0211 0.617" 0.492 0.056 -0.225 -0.138 0.369 0.257
Aril dry weight (%) Gl oSis b dsys <0234 -0.132 -0.244 -0.196 0.067 -0.067 -0.164 -0.302 -0.745" 0.605" 0.567 -0.407 -0.481
Total anthocyanin ool T S0l 0212 0.382 0.244 0.135 -0.092 0.092 0.284 0.266 0.070 0.100 0.057 0.283 -0.089
Antioxidant capacity st STes s 0275 0.607" 0.322 0.164 -0.198 0.198 0.247 0.230 -0.495 0.569 0.520 0.137 -0.283
Total phenol Sgs 0479 0.827" 0.704 0.057 -0.116 0.116 0.655" 0.582 -0.497 0.649° 0.613" 0.172 -0.381

sk

* and **: Significant at 1% and 5% of probability levels, respectively.
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Table 2. Continued Y Jsds asls]
G gy et s gb dsk g 55 3 4l Jsb &ls s als bl 4y Jsb 415 ¢SS 0 oSas gl Ve s Sl Ve 05y 4ls ¢St osle do s b T ST ST b
. Peel Fruit crown Fruit neck Aril Aril Aril length/ Single aril 100 Aril 100Aril Aril dry Total Antioxidant
Characteristics lie thickness length diameter length diameter diameter weight dry weight fresh weight weight (%) anthocyanin capacity
Fruit crown length o0 b sk 0.759%**
Fruit neck diameter o 5 3 0.728* 0.362
Aril lenght als Jsb 0.437 0.214 0.424
Aril diameter als s 0.298 0.162 -0.231 0.298
Aril length/aril diameter Gl o 4y Jyb o -0.117 -0.116 0.458 0.202 -0.867**
Single aril weight &ls oSG 03y -0.488 -0.200 -0.701* -0.316 0.221 -0.338
100 Aril dry weight S gl Ve O 0.093 0.017 -0.258 0.301 0.860%* -0.703* 0.399
100Aril fresh weight FRU TR 0.174 0.087 -0.196 0.245 0.837%* -0.717* 0.360 0.979%*
Aril dry weight (%) PHIE GEIN NN 0.203 0.212 0.295 -0.463 -0.524 0.254 -0.270 -0.585 -0.409
Total anthocyanin Ol 5T ST Ol e 0.263 0.354 0.269 0.128 0.178 -0.069 -0.134 0.077 0.006 -0.340
Antioxidant capacity SISt BT s b 0.556 0.270 0.465 -0.147 0.189 -0.281 -0.384 0.038 0.091 0.172 0.121
Total phenol 0.381 0.077 0.314 -0.340 0.248 -0.403 -0.030 0.275 0.353 0.198 0.070 0.824%**

S

* and **: Significant at 1% and 5% of probability levels, respectively.
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Fig. 3. Total phenol in fruit of eleven pomegranate cultivars

Bars with similar letters are not significantly different

For cultivars name see Table 1.
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Fig. 4. Grouping of eleven pomegranate cultivars based on fruit characteristics by Ward

method
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Table 3. Specific values, variance and cumulative percent of variances for six main

factors
LAJ.ALQ oy palae (M)J)U.JLU‘) S 2y
Factors Specific values Variance (%) Cumulative (%)

1 8.19 31.51 31.51

2 6.84 26.33 57.85

3 3.71 14.29 72.14

4 2.22 8.54 80.69

5 2.10 8.10 88.79

6 1.32 5.10 93.90

2.00000—
1.00000—
MSH

— ME MT

O 0.00000 .E] -

o

-1.00000—
-2.00000—
I I I I
-2.00000 -1.00000 0.00000 1.00000 2.00000
PC2

Gl Jole 3 5ge Slao wlal U1 055 0350 ST ((Gdms 93 2 5o ) D63 4 25 =0 JSKE
PC2=7x8/vY) r‘gé 9 PCI1=7¥V/0Y) d3|

Fig. 5. Diplot analysis of eleven pomegranate cultivars distribution based on effective
traits in first factor (PC1=31.51%) and second factor (PC2=26.33%)
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Fig. 6. Triplot analysis of eleven pomegranate cultivars distribution based on effective
traits in first factor (PC1=31.51%), second factor (PC2=26.33%) and third factor (PC3=
14.29%)
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