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4- Muskmelon
5- Total Soluble Solids
6- Gulupa Fruits
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2- X-ray tomography
3- Beer-Lambert law
4- Cavity
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1- Magnetic resonance imaging
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Figure 1- Optima CT Scan located in Mehr Hospital
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Table 1- Input values to the Optima-CT540 Scan machine
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Tube voltage (kV)
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Tube current (mA)
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Slice thickness (mm)
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Voxel volume (mm?)
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Color depth (bit)
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Radiation dose (MmGy)
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Figure 2 - Simulated volume section between two selected intervals
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1- Multivariate Analysis of Variance
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B- Cross sectional view of the whole fruit
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D - Simulated 3D model of the whole fruit
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A- Cross sectional view of seed cavity
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C- Simulated 3D model of cavity region
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Figure 3- Cross sectional views and simulated 3D models of a typical samples in two native melon landraces
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Table 2- ANOVA (mean of squares) for the effect of landrace and harvest stage on some physiological traits of melon

JRUNJUENPE TRV

ol 3go duoyd

Ol i 2ol o3l 4 yd Cugby duoyd SOZB (339
eve * 3 . .. . H
S.0v df Seed cavity Humidity percentage Jobme Density P
percentage TSS
4 1 357.245™ 24.283 7.951 0.001™ 1.083™
Landrace (A)
w‘bx =Ll>).o s *k e *k *x
2 117.774 114.736 390.874 0.02 12.526
Harvest stage (B)
Cudloy dojexo35 2 3.189™ 1.803"™ 0.107 0.000096 "™ 0.013"
AxB
a3
84 1.954 0.533 0.208 0.000058 0.017
Error
Ol
O - 11.6 2 33.1 2.2 10.9
CV (%)

bl e (g e pis g oy S Jloin ] o )3 (4 41 xe by (e NS o *FF
** and ns: Significant at 1% probability level and no significant, respectively.
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Table 3- Comparison of means factors at different levels of cultivar and harvest stage

08 2 Ju2 )3

ol dlgo duo yd

2395 Cudld 3 al po . H o> B39 Caghy w3
).\-! J5bm p . -
Landrace Harvest stage : Density (g/cm3) Humidity percent
Seed cavity (%) TSS
1 29.712 5.68°¢ 4.70¢ 94.042 1.082
rad 2 27.13b 9.81b 5.05b 92.42b 1.05b
Ghasri
3 25.20¢ 12.742 5.982 90.61°¢ 1.02¢
1 24972 497°¢ 453¢ 93.522 1.072
el 2 23550 9.21b 4810 91.31° 1.04°
Khatooni
3 21.55¢ 12.272 5.732 89.12°¢ 1.02¢

5,05 0S5 b gl xe BMS] aoyd B Jleis] o p3 4SSl (clasebdsis g0l ol p S piie B s cla ke
idlyige JolS (S 5039y Yo 500 cadly Jalye Sl cafiar ¥ g Ve S ol
Means with the same letters in each column have no significant difference based on Duncan’s multiple range test (o= 0.01).
The numbers 1, 2 and 3 indicate the 15 day and 30 day harvesting stages and complete ripening stage, respectively.
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Table 4- Results of regression Testing

0395 S pab Sy
Landrace Ghasri Khatooni
Sy piia Cagh) 20y Jeledelsdlgoris ) % Cushy 2y Joloedaladlgeroys & 039
Dependent  Humidity 1SS PN pH Humidity i Humidity pH
variable  percentage Density percentage percent
B 0.636 -1.164 0.01 -0.219 0.875 0.009 -0.211
K 74.954 41.226 0.777 11.231 70.877 0.824 9.949
R? 0.881 0.792 0.871 0.770 0.790 0.771 0.644
F 319.428 164.037 290.248 143.852  161.568 145.075 77.770
sig 0.000 0.000 0.000 0.000 0.000 0.000 0.000

il a3 g8 53 ol e Solo K g "ok 0> oo 03" s jiite o i ,Sbles B
B represents the independent variable coefficient for "Seed Cavity" and K indicates the constant value in linear regression.
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Table 5- The results of multivariate testing on the relationships of fruit quality with landrace and harvest time

slos 8395 Cild Al o
Treatment Landrace Harvesting stage
093l M Sl oSy gl @My Sl BTN
Test Pillai’s trace Wilks' lambda Pillai’s trace Wilks' lambda
F 482.449 482.449 299.427 593.965

Sig 0.00 0.00 0.00 0.00
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Figure 4- Variation in seed cavity (%6) in two native melon fruits
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Introduction: Cucumis melo L. is a plant from the Cucurbitaceae family. Many researchers consider the
early habitat of this plant to be African, which has gradually become domesticated in Iran and Egypt. Melon fruit
has undergone many physical and chemical changes during the growing season from the flowering to the
maturity. Since these changes have a direct impact on the fruitfulness of fruit juices, the knowledge of process of
these changes can be helpful in farm management include fertilizers, irrigation, and so on. The use of X-ray
radiation in study of fruits quality and other agricultural products has always been of interest to researchers. The
purpose of this study is to provide a method that is able to inspect melon fruits in non-destructive and accurate.

Materials and Methods: In this research, two local populations of melon, ‘Ghasri’ and ‘Khatooni’, were
used. In summer of 2017, the specimens were collected from two adjacent farms from Abrvan village with a
geographical position of 59° 58’ 40" and 36° 4’ 34" and an approximate height of 930 m above sea level. With
the advent of flowers, a number of them were plated and harvested in 15, 30 and 45 days after flowering. In the
‘Khatooni’ population, as the fruit reaches its full maturity earlier than the ‘Ghasri’, the harvesting time was
considered 40 days after flowering. In this research, the Optima-CT540, CT-Scan made by GE Healthcare was
used. This device can display up to 16 cuts per round. All selected melons are in the direction of longitudinal
diameter, which is the largest diameter of the fruit and entered into the device on the head. The images were
loaded in the Microview medical software (v. 21), and the volume of seed cavity and the total volume of melon
fruit were calculated. In this research, the quantitative change factor was a percentage of cavity volume
percentage (Cavity) along with factors such as moisture content percentage, soluble solids, volumetric weight,
and pH, with simultaneously changing two qualitative variables of "Melon variety " (with two levels of ‘Ghasri’
and ‘Khatooni’). The nominal variable "harvesting stage" (with three levels) was performed using multivariate
analysis of variance (MANOVA) and combined with Duncan's multiple range test using SPSS (v. 24) software.
Normality of data was also evaluated by the SPSS software. Data was analyzed at 1% of probability level.

Results and Discussion: The results of this study showed that as the fruit grows, the volume of seed cavity
increases, but the rate of this increase is lower than the increase in total fruit volume. This causes the percentage
of seed cavity to decline during the growing season. Meanwhile, there is a decrease in the amount of ‘Ghasri’,
which has a larger lateral mass compared to the ‘Khatooni’. By decreasing the volume of seed cavity during the
growth period, the percentage of moisture content and specific gravity of fruit is reduced. The moisture content
decreased from 94.04 to 90.61% in ‘Ghasri’ and from 93.52 to 89.12% in ‘Khatooni’, which showed a
significant difference (» < 0.01) at each stage. The percentage of soluble solids increased from a minimum of
4.97% in the type of ‘Khatooni’ to a maximum of 12.74% in the ‘Ghasri’ type during the growing season, and
the pH value in this experiment was from a minimum of 4.53 in the type of ‘Khatooni’ to the maximum value of
5.98 has changed in ‘Ghasri’.

Conclusion: The results of this study showed correlation between the dependent variables of moisture
content, the percentage of soluble solids, volumetric weight and pH with independent variable of seed cavity
volume in ‘Ghasri’ population. In addition, the apparent impact of two harvesting stages and the variety on other
factors was evident. In the meantime, the use of X-Ray Computed Tomography Techniques as a non-destructive
method to observe the internal variation of the fruit has helped to study the intrinsic properties of melon fruit.
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