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Evaluation of genetic diversity of some Citrullus colocynthis accessions based on
morphological and phytochemical traits
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ABSRTRACT

In this study 17 accessions of colocynth from different parts of Iran cultivated in the research station of Horticultural
Science Department of University of Tehran in randomized completely block design with three replications. Some
morphological characters of fruits, total Phenol component, Carotenoid content and Fatty acid content were
evaluated. According to results, the highest fruit number per plant and fruit yield was found in Orzooiyeh accession,
While Khorasgan 5 accession showed the highest fruit weight. The highest amount of phenolic compound resulted in
Kerman and Yazd accessions (88 pg g™ d.m), and highest amount of Carotenoid in Arak and Ahvaz accessions (85
mg g™ d.m.). The highest amount of linoleic acid was in Orzooiyeh accession seed (72.4%) and highest amount of
oleic acid (13.8%) in Khorasgan 2 accession. In correlation analysis, fruit weight was relatively high correlated with
central mesocarp and seed mesocarp diameter (r= 0.69). There was negative correlation between stearic acid amount
and seed length, in the other hand longer seed had lower amount of stearic acid. In cluster analysis based on ward
method at distance 5 accessions placed in 4 groups and one accession from Kerman segregated in separated cluster
which had highest amount of total phenolic compound. Based on fruit traits and phytochemical compound variation
could demonstrated that colocynth plants in Iran had high genetic diversity and there are possibility for crop up this
plant based on yield and suitable growth.
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Table 1. The collected sites of colocynth accessions in Iran

No Local Selection No Local Selection

1  Kerman 10  Khojir

2 Khorasgan 2 11 Mashhad (20 Km from Mashhad.Robatkarim roud)
3 Khorasgan 4 12 Hormozgan

4 Khorasgan 5 13 Ahvaz

5  Khorasgan 7 14  Roodehen

6 Yazd 15 Esfehan

7  Shahrekord (5 Km to Esfehan) 16 Orzoye

8  Shiraz 17 Jiroft

9  Arak(Kheiabad country, 24 Km Arak roud)
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Table 2. Evaluated quality trait based on cucurbit descriptor and:measuring method

No Trait Cod/Unit Cod Determination method
1 Fruit number per plant Fn Number weighting

2 Fruit weight Fwe ar weighting

3 Yield of vine FY gr weighting

4 Fruit length FL cm Ruler

5  Fruit width FWi cm Ruler

6  Central Mesocarp diameter CMD mm Digital Colyse
7  Seed Mesocarp Diameter SMD mm Digital Colyse
8  pericarp Diameter PD mm Digital Colyse
9  Seed weight SWe gr

10  Seed Length SL mm Digital Colyse
11  Seed width SWi mm Digital Colyse
12 Seed Thickness ST mm Digital Colyse
13 Palmetic acid Pal % GC-Mass

14 Stearic acid Ste % GC-Mass

15 Oleec acid Ole % GC-Mass

16  Linoleec acid Lin % GC-Mass

17  Total Cartenoec Car pug/mg D.W Spectophotometer
18  Phenolic compound Ph Mg GAL/gr D.W Spectophotometer
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Table 3. Variance analysis of morphological and phytochemical of 17 evaluated Colocynth accessions

Source of Fruit Fruit . Seed Central Fruit Fruit Total Phenolic
] df . Yield Mesocarp  Mesocarp . .
variance Number  width . - width  length  Carotenoid compound
Diameter diameter
Block 2 364517 0.9 10033651 0.16™ 0.005" 1412 3.88"  1587.2"  6455541.15"
Accessions 16  64.13"  0.04”  369410.0™ 0.02™ 389.08"  3.83" 1.08” 587™ 2336.13™
Error 32 3.869 0.005 377388.26 0.001 0.001 0.053 0.01 0.747 1018555

** * ns: Significant at 1%, 5% and non-significant
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Continued table 3. Variance analysis of morphological and phytochemical of 17 evaluated Colocynth accessions

Source of df Seed Seed Seed Seed Oleic Stearic Linoleic Palmetic
variance weight Thickness width Length acid acid acid acid
Block 2 29.07™ 0.001 0.002" 0.01" 19.08™ 16.92"™ 0.17™ 15.07™
Accessions 16 2455 0.001™ 0.002™ 0.006™ 12.68" 0.93" 24.8" 1.125™
Error 32 2.55 0.012 0.02 0.054 0.0001 1197.97 1 15739.79

** * ns: Significant at 1%, 5% and non-significant
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Table 4. Mean comparison of morphological and phytochemical trait among 17 evaluated Colocynth accessions

] FW  FY FL FWi CMD SMD PD SwWe ST SWi sSL o o ol Ph Car
Accession PN (g (@) (em) (em) (mm) (mm) (mm) (@) (mm) (mm) (mm) P2l %Ste %Ole %L (o) g
Kerman 227 65¢ 1933 7.8° 177 277 1.4° 045" 260 025° 036" 079 1029 697 1297 69/37 8810° 37.6"
Khorasgan2 28° 110° 1633 96° 189 2° 17° 16° 40° 0.3° 04%® 07° 10° 83* 138 68 5987¢ 62¢
Khorasgan 4 12 100° 1000"  9° 19.5° 27° 1.6° 0.65° 49° 0.22° 045 0.74° 108 6.4 1339 69 3509° 455
Khorasgan5 35° 182° 3710 128 25%° 28" 22 063" 30" 02° 04% 065 10° 7.3 11° 71 4063 715
Khorasgan 7 141 141° 2506°*" 95° 17.6" 29° 1.8° 0.65° 40° 0.22° 045° 077° 9.7° 62" 128 71° 4143 278"
Yazd 209 110 2206%% 10.6° 20° 2.7° 15% 086" 22" 02° 044® 072" 11.4° 679" 147° 66" 7024° 54
Shahrekord 209 150° 2666°° 10.3° 20° 1.9° 1.6° 0.73° 32" 0.22° 043® 0.75% 10.12° 6.39 11.7' 71° 5814° 75.6°
Shiraz 30° 75 2701% 93° 21° 16 075" 0.76° 42° 02° 044® 078" 99" 6 17.2° 665" 4040 56"
Arak 30° 140° 3500 10.3° 20° 2.9° 1.8° 053F 25¢ 0.22° 045 0.8 103" 6" 11.6" 72® 33377 83°
Khojir 15" 909" 1413"¢ o 18" 18> 15% 065 41° 021° 044 072" 11.1° 83% 19.6™ 61° 42479 26°
Mashhad 25¢ 700 1423" o° 16™  2° 16° 04" 300 0.19° 042 077° 107 6.7 137" 68.6° 6460° 76°
Hormozgan 17" 92' 1416 83" 165 1.6 159 043" 43" 022° 042¢ 075¢ 979 6.3% 11.8™ 72® 4040" 457
Ahvaz 17" e3¢ 1101" 83" 16.8¢ 15° 13° 04 33" 02° 042" 072 94" 68" 12.2% 714" 4106° 89.4°
Roodehen 10 61" 606  7.6° 15" 1.9° 1.3° 043" 42° 022° 04" 068" 10.3% 7.6° 132" 69* 4406 39.4'
Esfehan 12 32™ 450 7.5° 15" 1.8° 14° 059 25 02° 038" 065 103" 6.8" 12.2% 71.4™ 4224" 14°
Orzoye 42* 84" 3050¢ 85° 17 1.9° 15° 059 359 02¢ 04° 0720 95" 65 11.5° 72.4% 3636" 13°
Jiroft 35° 88 430° 89" 17 75 15° 045" 40° 0.21° 04° 07° 99" 7.3% 144° 71° 3700" 87°

FN: fruit Number per plant, Fwe: Fruit weight, FY: Yield of vine, FL: Fruit length, FWi: Fruit width, CMD: Central Mesocarp Diameter, SMD: Seed
Mesocarp Diameter, PD: pericarp Diameter, SWe: Seed weight, SL: Seed Length, SWi: Seed width, ST: Seed Thickness, Pal: Palmetic acid, Ste:
Stearic acid, Ole: Oleic acid, Lin: Linoleic acid, Car: Total Carotenoid, Ph: Phenolic compound.
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Table 5. Correlation among morphological and physiological trait of Colocynth accessions

Pal Ste Ole Lin FN FWe Y FL FWi CMD SMD PD SWe ST SWi SL Ph Car

Pal 1

Ste 0.37 1

Ole 047 048" 1

Lin -066" -059" -093" 1

FN  -035 015 -013 025 1

Fwe -0.031 -0.101 -025 017 0302 1

Y 033 -019 -016 033 085" 056" 1

FL 022 0006 -0.025 -0.07 0.77 0.88:* 0.15: 1

Fwi 015 -003 0026 -01 0338 07 049" 097 1

CMD 032 -024 025 013 005 069" 027 0697 053" 1

SMD 014 0.066 -047 03 034 007" 024 058 032 074" 1

PD 0079 -0.12 0145 -02 015. 033002 042 034 022 022 1

SWe 020 -001 028 -012 -024 -017 -0.24 029 -02 -021 025 011 1

ST 009 0.003 005 -0035 053 0.12 007 005 004 0002 01 078" 001 1

SWi 021 028 022 -0.23 -0.45° 053 0.18 055" 045 048" 015 011 011 -0.13 L

SL 0017 -061" 015 -0.058 005 019 017 014 006 016 -0.13 -0.06 003 -0.003 0.74" 1

Ph 033 018 005 -02 033 -013 -0.19 -005 -0.05 0.1 -0.005 021 -053" 037 033 01 1

Car  -0.102 -0.04 -014 049 03 0.33 027 042 033 003 016 007 -029 -0.02 031 025 001 1
**,*,ns: Significant at 1%, 5% and non-significant LIS Fre 3929 IS pae 5 1.0 mhaw ;5 ) mhaw jo ls gxe s g
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Table 6. Eigen value, variance% and cumulative variance and factor coefficient of morphological and phytochemical
traits of colocynth accessions for 9 achieved factors

1 2 3 4 5 6 7 8 9

Palmetic acid 0.39 0.22 0.09 0.05 0.7 -0.4  -0.07  -0.06 -0.06
Stearic acid -0.04 -0.01 -0.14  0.002 0.5 -0.35. 024 -0.05 0.71
Oleic acid -0.22 0.02 0.1 -0.01 0.9 -0.12° .0.07 0.06 0.06
Linoleic acid 0.09 0.12 -0.79 -0.04 -0.9 0.007  -0.08  0.009 -0.16
Fruit No 0.09 -0.05 -0.45 0.37 -0.17 065 = 005 -0.12 -0.03
Fruit weight 0.79 0.007 -0.17 -0.02 -0.16 0.36 < 0.28 -0.1 0.1

Fruit yield 0.36 -0.11 -0.5 0.29 -0.2 0.6 0.2 -0.07 -0.08
Fruit length 0.8 -0.06 -0.26 0.01 0.13 0.3 0.26 0.02 -0.02
Fruit wide 0.64 -0.08 -0.2 0.06 0.15 041 036 0.74 -0.1
Central mesocarp diameter 0.9 0.2 0.07 -0.01 -0.06 0.002 -0.14 -0.08 -0.07
Seed mesocarp diameter 0.7 0.36 -0.1 0.02 -0.3 -0.1 0.03 -0.02 0.32
Pericarp diameter 0.2 -0.03 0.06 0.13 0.12 018 064 0.15 0.08
Seed weight -0.22 0.24 0.5 -0.5 0.06 0.2 0.25 -0.12 0.04
Seed thickness 0.08 0.97 -0.07 -0.08 -0.006 -0.06 0.03 -0.03 0.06
Seed wide 0.1 0.97 -0.09 -0.12 0.008 -0.06 0.004 -0.12 0.04
Seed length 0.09 0.97 -0.09 -0.11 0.001 -0.06 0.001 0.06 0.04
Total phenol -0.09 -0.05 -0.08 0.7 0.15 -0.44 0.27 -0.19 -0.14
Carotenoid 0.2 0.02 -0.08 -0.04 -0.12 018 019 -0.12 -0.14
Eigen value 4.22 3.78 3.53 3.20 3.05 2.69 245 2.19 172
Variance % 14.05 12.59 11.17 10.67 10.17 8.96 8.16 7.32 5.74
Cumulative variance % 14.05 26.64 38.42  49.09 59.22 6822 76.33 8371 89.45
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Figure 1. Dendrogram of Colocynth accession based on morphological and phytochemical makers (Ward Method)
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