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Abstract 

The first selfing generation (S1) in melon breeding may still exhibit phenotypic variation 

because the materials are not yet genetically fixed. Morphological characterization at this 

stage is therefore useful to document visible variation before further evaluation in later 

generations. This study characterized qualitative and quantitative morphological traits of 

ten S1 melon genotypes. The experiment was conducted from May to August 2025 under 

greenhouse and laboratory conditions, using a Completely Randomized Design with 10 

genotypes and 3 replications. Qualitative traits were characterized using melon de-

scriptors, while quantitative traits were analyzed using analysis of variance followed by 

the Honestly Significant Difference test at the 5% level. Representative external and inter-

nal images of fruit were used to support visual documentation. The evaluated genotypes 

showed variation in fruit shape, fruit base and apex shape, rind ground color, groove and 

netting characteristics, flesh color, and seed color. Significant differences among geno-

types were observed for internode length, leaf blade area, fruit harvest age, fruit diameter, 

fruit length, fruit weight, and flesh thickness. These findings show that the evaluated S1 

melon genotypes remained phenotypically variable and require further evaluation in later 

selfing generations.   

Keywords: Cucumis melo; fruit morphology; morphological characterization; phenotypic 

variation; S1 generation. 

 

1. Introduction 

Melon (Cucumis melo L.) is an important horticultural crop with wide variation in 

fruit morphology, quality, and consumer preference. Melon fruit may differ in shape, rind 

color, rind texture, netting pattern, flesh color, and sweetness (Herwibawa et al., 2026). 

This diversity makes melon an important crop for breeding and cultivar development 

(Chikh-Rouhou et al., 2021a; Xu et al., 2022). In melon breeding, self-pollination is com-

monly used to develop more uniform breeding materials over successive generations. 

During repeated selfing, heterozygosity is gradually reduced and homozygosity increases 

(Maitan et al., 2025). However, the first selfing generation remains an early-generation 

line and should not be considered a stable or fixed line. At this stage, plants may still show 

considerable phenotypic variation because segregation may continue. Therefore, evalua-

tion of early generation materials is more appropriately used to document morphological 
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variation and identify materials that require further evaluation in later generations (Bok-

meyer et al., 2009; Akpertey et al., 2022). 

Morphological characterization is an important initial step in evaluating early-gen-

eration breeding materials (Akdogan et al., 2025). Qualitative traits, such as leaf shape, 

lobe development, flower sex expression, fruit shape, rind color, groove characteristics, 

netting pattern, flesh color, seed shape, and seed color, can provide visible information on 

phenotypic differences among genotypes. Quantitative traits, such as internode length, 

flowering time, leaf area, harvest age, fruit diameter, fruit length, fruit weight, flesh thick-

ness, soluble solids content, and seed weight, can further describe vegetative growth, re-

productive development, and fruit-related performance. In early selfing generations, mor-

phological data should be interpreted cautiously. Observed differences among S1 geno-

types describe phenotypic variation under the tested conditions and should not be di-

rectly interpreted as line stability, genetic distance, or final breeding value. Additional 

evaluation in subsequent selfing generations and, where necessary, across environments 

is required before stable lines or superior breeding materials can be confirmed. This study 

aimed to characterize qualitative and quantitative morphological traits of 10 first selfing-

generation melon genotypes. Representative external and internal fruit images were also 

included to visually document fruit morphological variation among the evaluated S1 ma-

terials. The information obtained from this study is expected to provide a descriptive basis 

for further selection, breeding, and evaluation in later generations. 

2. Materials and Methods 

2.1. Study site and plant materials 

 The study was conducted from May to August 2025 in a greenhouse at H. Moenadi 

State Vocational High School, West Ungaran District, Semarang (7°06'42.8"S 

110°24'50.0"E) and at the Laboratory of Plant Physiology and Breeding, Universitas 

Diponegoro, Semarang. The plant materials consisted of ten first selfing generation melon 

genotypes, namely S1_AC, S1_AP, S1_D1, S1_GR, S1_GT, S1_IN, S1_LV, S1_MD, S1_RC, 

and S1_SN. These genotypes were obtained from the melon breeding collection of the La-

boratory of Plant Physiology and Breeding. Because the materials were still in the first 

selfing generation, they were treated as early-generation breeding materials rather than 

fixed or stable inbred lines. Cultivation materials included melon seeds, peat moss, plant-

ing media consisting of soil, compost, and rice husk in a 1:1:1 ratio, polybags, fertilizers, 

fungicides, bactericides, and insecticides. Standard greenhouse and laboratory equipment 

were used for seedling preparation, transplanting, crop maintenance, manual self-polli-

nation, fruit harvesting, seed extraction, and morphological measurements. 

 

2.2. Experimental design 

The experiment was arranged in a Completely Randomized Design with genotype 

as the treatment factor. The experiment consisted of 10 S1 melon genotypes with 3 repli-

cations, yielding 30 experimental units. Each experimental unit consisted of one plant. The 

design was used to support descriptive comparison of morphological traits among geno-

types under the tested greenhouse conditions. Because each experimental unit consisted 

of a single plant and the study was conducted in a single environment, the results were 

interpreted as preliminary phenotypic information rather than as confirmation of line sta-

bility or breeding value. 

 

2.3. Crop management and self-pollination 

Melon seeds were germinated before transplanting. Seedlings were transplanted into 

polybags at 21 days after sowing. Crop management was conducted under greenhouse 

conditions and included irrigation, fertilization, pruning, training, weed control, and pest 
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and disease management, in accordance with standard melon cultivation practices. Man-

ual self-pollination was performed by transferring pollen from male flowers to the stigma 

of female or hermaphroditic flowers on the same plant. Pollinated flowers were observed 

to confirm fruit set. Fruits were harvested at physiological maturity based on external ma-

turity indicators, including rind appearance, net development, cracking near the fruit 

stalk, and fruit aroma. After harvest, the fruits were used for morphological observation 

and seed extraction. Seeds produced from the evaluated S1 plants were considered seeds 

of the next selfed generation and were used only for seed-related observations, including 

seed shape, seed color, and 100-seed weight. 

 

2.4. Morphological characterization 

Morphological characterization was conducted using qualitative and quantitative 

traits. Qualitative traits were recorded visually using melon descriptor-based characteri-

zation according to IPGRI and UPOV descriptors. The qualitative traits included leaf 

shape, lobe development, terminal lobe length, flower sex expression, fruit longitudinal 

shape, fruit base shape, fruit apex shape, position of maximum fruit diameter, rind ground 

color, fruit groove color, fruit groove depth, fruit groove width, fruit netting pattern, net-

ting thickness, netting density, main flesh color, seed shape, and seed color. Quantitative 

traits included internode length, male flower emergence, female flower emergence, fruit 

harvest age, leaf blade area, stem thickness, fruit diameter, fruit length, fruit weight per 

fruit, flesh thickness, soluble solids content, and 100-seed weight. Leaf blade area was 

measured using ImageJ. Stem thickness was measured on the main stem between the 10th 

and 11th nodes. Fruit diameter, fruit length, fruit weight, and flesh thickness were meas-

ured at harvest. Soluble solids content was measured from fruit juice using a refractometer 

and expressed as °Brix. The 100-seed weight was measured from cleaned and dried seeds 

produced by the evaluated S1 plants. Representative external and internal fruit images 

were documented to support morphological characterization based on descriptors. 

 

2.5. Data analysis  

Qualitative traits were summarized descriptively based on descriptor states observed 

in each replication. Descriptor data were presented by genotype and replication to show 

within-genotype variation when different descriptor states were observed among replica-

tions. Missing observations were indicated using a dash. Quantitative traits were summa-

rized as genotype means. Analysis of variance was conducted using a Completely Ran-

domized Design to determine whether quantitative traits differed among genotypes un-

der the tested conditions. The statistical model was: 

 

𝑌𝑖𝑗 = µ +  𝐺𝑖 + Ɛ𝑖𝑗   

 

where 𝑌𝑖𝑗  is the observed value of the i-th genotype in the j-th replication, μ is the 

overall mean, 𝐺𝑖 is the effect of the i-th genotype, and Ɛ𝑖𝑗  is the experimental error. When 

genotype effects were significant, mean comparisons were performed using the Honestly 

Significant Difference test at the 5% significance level. Descriptive summaries and statis-

tical analyses were conducted using R version 4.6.0 (R Core Team, Vienna, Austria; 

https://www.r-project.org/). Leaf blade area was measured using ImageJ (National In-

stitutes of Health, USA; https://imagej.net/ij/). All statistical results were interpreted as 

phenotypic differences among S1 genotypes within a single greenhouse environment. No 

inference was made regarding genetic distance, kinship, line stability, or final breeding 

value. 

 

https://www.r-project.org/
https://imagej.net/ij/
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3. Results 

3.1. Qualitative morphological variation 

The ten S1 melon genotypes showed visible variation in external and internal fruit 

morphology (Figure 1; Table 1). External fruit variation was mainly observed in fruit lon-

gitudinal shape, fruit base and apex shape, rind ground color, groove characteristics, and 

netting pattern. Fruit longitudinal shape varied among oblate, obvate, medium elliptic, 

broad elliptic, and circular. Several genotypes, including S1_AC, S1_AP, S1_GT, S1_IN, 

and S1_RC, consistently showed an oblate fruit shape across replications, whereas S1_D1, 

S1_GR, and S1_LV showed variation among replications. S1_MD showed a consistent me-

dium elliptic shape, while S1_SN showed an obvate shape in the available observations. 

 

 
Figure 1. Representative fruit morphology of ten S1 melon genotypes. (A) External fruit morphology 

showing variation in fruit shape, rind color, groove pattern, and netting characteristics. (B) Internal 

fruit morphology showing variation in flesh color, flesh thickness, and seed cavity appearance. Im-

ages represent selected fruits. 

 

Variation was also observed in fruit base and apex shape. Truncate base and apex 

were common in S1_AC, S1_GT, S1_IN, and S1_RC, while S1_MD had a rounded fruit 

base and pointed fruit apex. S1_LV and S1_SN generally showed rounded fruit apexes, 

whereas S1_D1 and S1_GR showed variation in fruit base or apex shape among replica-

tions. The position of maximum fruit diameter was mostly located in the middle of the 

fruit, except for S1_MD, which consistently showed the maximum diameter toward the 

stem end. Rind ground color varied among greenish, greyish, whitish, yellowish, and 

ochre. S1_IN and S1_LV showed ochre rind color in most observations, while S1_AP and 

S1_SN were whitish. Groove characters were absent in most genotypes, but groove color, 

depth, and width were observed in S1_AC, S1_AP, and S1_D1. Netting characters also 

differed among genotypes, ranging from linear only to linear and netted or netted only. 

S1_AC consistently showed a netted-only fruit surface with medium netting thickness and 

very dense netting density, while S1_MD showed linear-only netting with mostly very 
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sparse density. Flesh color varied among greenish white, green, yellowish white, orange, 

and greenish orange. Seed color varied between whitish and cream yellow, while seed 

shape was uniform as a pine-nut shape in all available observations. 

Table 1. Qualitative fruit and seed morphological descriptors of ten S1 melon genotypes.. 

Genotypes Rep FLS FBS FAS PFD RGC GC GD GW NP NT ND FC SC 

 R1 Ob T T Mid Gn Gr VS Wi NO Med VD GWht CY 

S1_AC R2 Ob T T Mid Gn A A A NO Med VD GWht CY 

 R3 Ob T T Mid Gy A A A NO Med VD GWht CY 

 R1 Ob T T Mid Wt A A A LO VT Sp YW Wt 

S1_AP R2 Ob T T Mid Wt Wh VS Med A A A YW Wt 

 R3 Ob R T Mid Wt Wh S Med A A A YW Wt 

 R1 BE R T Mid Wt Wh VS N LO VT VSp YW Wt 

S1_D1 R2 Ob T T Mid Wt Wh VS N LN Tn VSp YW CY 

 R3 Ob T T Mid Wt Wh S N DO Tn VSp YW CY 

 R1 Ob T T Mid Gy A A A NO Med VD GO CY 

S1_GR R2 Ov T R SE Y A A A LN Tn D GWht CY 

 R3 Ob T T Mid Gn A A A NO Tn VD Gr Wt 

 R1 Ob T T Mid Y A A A LN Tn Med GO Wt 

S1_GT R2 Ob T T Mid Y A A A NO Tn D GO CY 

 R3 Ob T T Mid Y A A A LN Tn Med GO Wt 

 R1 Ob T T Mid Oc A A A NO Tk VD GWht CY 

S1_IN R2 Ob T T Mid Oc A A A LN Tk D GWht CY 

 R3 Ob T T Mid Oc A A A NO Tk VD Gr CY 

 R1 C R R Mid Oc A A A LO Tn VSp Or CY 

S1_LV R2 BE T R SE Oc A A A NO Med D YW CY 

 R3 C R R Mid Y A A A LN VTk VSp YW CY 

 R1 ME R P SE Gn A A A LO VT VSp GO CY 

S1_MD R2 ME R P SE Gn A A A LO Tk Med GO CY 

 R3 ME R P SE Gn A A A LO VT VSp GO CY 

 R1 Ob T T Mid Gy A A A LN Tk VD GO Wt 

S1_RC R2 Ob T T Mid Gn A A A NO VTk VD GO CY 

 R3 Ob T T Mid Gn A A A NO VTk VD GO CY 

 R1 – – – – – – – – – – – – – 

S1_SN R2 Ov R R Mid Wt A A A LN Tn D YW CY 

 R3 Ov R R Mid Wt A A A NO Tn VD YW CY 

Rep., replication; R1, first replication; R2, second replication; R3, third replication. “–” indicates un-

available observation. FLS, fruit longitudinal shape; FBS, fruit base shape; FAS, fruit apex shape; 

PFD, position of maximum fruit diameter; RGC, rind ground color; GC, groove color; GD, groove 

depth; GW, groove width; NP, netting pattern; NT, netting thickness; ND, netting density; FC, flesh 

color; SC, seed color. Seed shape was uniform as pine-nut shape in all available observations and is 

not shown. Abbreviations: A, absent; BE, broad elliptic; C, circular; CY, cream yellow; D, dense; DO, 

dots only; Gn, greenish; Gr, green; GO, greenish orange; GWht, greenish white; Gy, greyish; LN, 

linear and netted; LO, linear only; Med, medium; ME, medium elliptic; Mid, middle; N, narrow; 

NO, netted only; Ob, oblate; Oc, ochre; Or, orange; Ov, obvate; P, pointed; R, rounded; S, shallow; 

SE, toward stem end; Sp, sparse; T, truncate; Tk, thick; Tn, thin; VD, very dense; VS, very shallow; 

VSp, very sparse; VT, very thin; VTk, very thick; Wh, white; Wt, whitish; Wi, wide; Y, yellowish; 

YW, yellowish white. 

 

3.2. Quantitative morphological variation 

The quantitative traits of the ten S1 melon genotypes are presented in Table 2. Signif-

icant differences among genotypes were observed for internode length, leaf blade area, 
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fruit harvest age, fruit diameter, fruit length, fruit weight, and flesh thickness. In contrast, 

stem thickness, male flower emergence, female flower emergence, soluble solids content, 

and 100-seed weight did not differ significantly among genotypes under the tested condi-

tions. These results indicate that the main quantitative variation among the evaluated S1 

genotypes was associated with vegetative growth and fruit-related traits. Internode length 

ranged from 6.80 to 12.70 cm. S1_D1 and S1_AP had the longest internodes, whereas 

S1_IN had the shortest internodes. Leaf blade area ranged from 183.91 to 410.99, with the 

highest values observed in S1_D1 and S1_AC and the lowest value in S1_IN. Fruit harvest 

age varied from 40.00 to 65.33 days after planting. S1_MD showed the earliest harvest age, 

whereas S1_GR showed the latest harvest age. Fruit-related traits showed clear variation 

among genotypes. Fruit diameter ranged from 28.07 to 41.90, with the highest value in 

S1_GR and the lowest value in S1_MD. Fruit length ranged from 8.82 to 15.05, with S1_SN 

showing the longest fruit and S1_IN the shortest. Fruit weight ranged from 441.38 to 

1204.16 g, with S1_GR having the highest mean fruit weight and S1_MD the lowest. Flesh 

thickness ranged from 1.95 to 3.84, with S1_AC showing the highest value and S1_MD the 

lowest. Soluble solids content ranged from 11.83 to 16.17 °Brix, although the differences 

among genotypes were not significant. The 100-seed weight ranged from 2.33 to 3.66 g 

and also did not differ significantly among genotypes. Overall, the qualitative and quan-

titative observations showed that the evaluated S1 melon genotypes still expressed mor-

phological variation, particularly in fruit shape, rind appearance, netting characteristics, 

flesh color, fruit size, fruit weight, and flesh thickness. These results provide descriptive 

information on the morphological characteristics of S1 melon materials under the tested 

greenhouse conditions. 

Table 2. Quantitative morphological traits of ten S1 melon genotypes. 

Geno-

types 

IL 
(cm) 

ST 
(cm) 

MFE 
(DAP) 

FFE 
(DAP) 

LBA 
FHA 

(DAP) 
FD FL FW (g) FT 

SSC 
(°Brix) 

HSW 
(g) 

S1_AC 8.53ab 0.75 8.67 23.33 410.48a 53.33ab 40.63a 11.56abc 1034.70ab 3.84a 12.67 3.09 

S1_AP 12.10a 0.71 6.80 22.67 361.15ab 42.00b 35.23abc 11.19bc 641.49bc 2.76bcd 13.23 2.80 
S1_D1 12.70a 0.77 9.23 22.67 410.99a 49.00ab 37.17ab 11.74abc 858.16abc 3.24ab 13.23 3.48 
S1_GR 8.93ab 0.66 9.20 22.33 298.92ab 65.33a 41.90a 13.51ab 1204.16a 3.66a 16.17 3.29 

S1_GT 8.67ab 0.60 12.70 18.00 297.59ab 42.67b 36.27ab 12.17abc 810.94abc 3.21ab 13.33 3.27 
S1_IN 6.80b 0.58 12.10 20.33 183.91b 50.67ab 31.87bc 8.82c 482.21c 2.34cd 13.17 2.73 
S1_LV 8.50ab 0.71 8.53 24.00 320.00ab 47.33ab 39.20ab 13.67ab 1011.72ab 3.19ab 14.50 3.66 

S1_MD 9.20ab 0.71 8.50 22.67 334.40ab 40.00b 28.07c 14.00ab 441.38c 1.95d 11.83 3.13 
S1_RC 9.23ab 0.73 9.00 22.33 332.86ab 59.33ab 40.07a 11.90abc 1020.43ab 3.03abc 13.33 3.26 
S1_SN 9.00ab 0.65 8.93 21.67 238.62ab 45.50ab 37.05ab 15.05a 1031.17ab 3.46ab 15.70 2.33 

Values are means. IL, internode length; ST, stem thickness; MFE, male flower emergence; FFE, fe-

male flower emergence; LBA, leaf blade area; FHA, fruit harvest age; FD, fruit diameter; FL, fruit 

length; FW, fruit weight; FT, flesh thickness; SSC, soluble solids content; HSW, 100-seed weight; 

DAP, days after planting. Different superscript letters within the same column indicate significant 

differences according to the Honestly Significant Difference test at p < 0.05. Columns without su-

perscript letters were not significantly different among genotypes. 

4. Discussion 

The present study showed that the ten S1 generations of melon genotypes still exhib-

ited observable morphological variation in qualitative and quantitative traits. This varia-

tion was particularly evident in fruit shape, rind ground color, groove and netting char-

acteristics, flesh color, fruit size, fruit weight, and flesh thickness. Such variation is ex-

pected in early selfing generations because S1 materials are not yet genetically fixed and 

may still show segregation for several morphological characters (Yang, 2009). Therefore, 
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the observed differences should be interpreted as phenotypic variation under the tested 

greenhouse conditions rather than as evidence of stable line performance. Qualitative fruit 

descriptors provided useful information for distinguishing the evaluated genotypes. Fruit 

longitudinal shape varied from oblate to obvate, medium elliptic, broad elliptic, and cir-

cular, indicating that fruit shape remained variable among the S1 materials. Variation in 

fruit base, fruit apex, and position of maximum fruit diameter further supported the pres-

ence of diverse fruit morphology. Fruit shape is an important descriptor in melon charac-

terization because it is visually distinctive and directly related to market preference and 

cultivar identity (Chikh-Rouhou et al., 2021b; Shahwar et al., 2023; Herwibawa et al., 

2026). However, because several genotypes showed different descriptor states among rep-

lications, these characters should not yet be considered fixed at the S1 stage. 

Rind and netting traits also showed clear variation among genotypes. Rind ground 

color ranged from whitish and greenish to yellowish, greyish, and ochre, while netting 

pattern varied from linear only to linear and netted or netted only. These rind-related 

traits are commonly used in melon classification and cultivar description because they are 

readily observed and strongly influence external fruit appearance (Xu et al., 2024). In this 

study, S1_AC consistently showed a netted-only fruit surface with medium netting thick-

ness and very dense netting density, whereas S1_MD showed linear-only netting with 

mostly very sparse density. These differences indicate that rind appearance can be a useful 

visual trait for documenting variation among early-generation melon materials. Internal 

fruit traits also differed among the evaluated genotypes. Flesh color varied among green-

ish white, green, yellowish white, orange, and greenish orange. Flesh color is an important 

fruit quality descriptor in melon because it is associated with consumer preference and 

may reflect differences in pigment accumulation, particularly chlorophylls and carote-

noids (Tadmor et al., 2010; Diao et al., 2023). In the present study, several genotypes 

showed consistent flesh color across replications, whereas others showed within-geno-

type variation. This result supports the interpretation that some S1 genotypes may still be 

segregating for internal fruit traits. Seed color varied between whitish and cream yellow, 

while seed shape was uniform as pine-nut shape in all available observations, suggesting 

that seed shape was less variable than fruit external and internal traits in the evaluated 

materials. 

Quantitative traits further confirmed the presence of phenotypic variation among the 

S1 genotypes. Significant differences were observed for internode length, leaf blade area, 

fruit harvest age, fruit diameter, fruit length, fruit weight, and flesh thickness. These traits 

describe vegetative growth, fruit development, and fruit morphology, and are commonly 

used in melon characterization studies (Maghfiroh et al., 2023; Wang et al., 2025). In con-

trast, stem thickness, male flower emergence, female flower emergence, soluble solids 

content, and 100-seed weight did not differ significantly among genotypes. This indicates 

that not all measured traits were equally informative for distinguishing the evaluated S1 

materials under the tested environment. Fruit-related quantitative traits showed some of 

the clearest differences among genotypes. Fruit diameter, fruit length, fruit weight, and 

flesh thickness varied considerably, indicating that fruit morphology and yield-related 

attributes were still variable in the S1 materials. S1_GR had the highest mean fruit weight 

and fruit diameter, whereas S1_MD had the lowest fruit diameter, fruit weight, and flesh 

thickness but showed the earliest fruit harvest age. S1_SN showed the longest fruit length, 

while S1_AC showed the highest flesh thickness. These observations describe phenotypic 

performance under the tested conditions, but they should not be interpreted as definitive 

evidence of superiority, as the materials were evaluated only in the first selfing generation 

and in a single environment. The absence of significant differences in soluble solids con-

tent and 100-seed weight suggests that these traits were less variable among the evaluated 

genotypes under the present conditions. Soluble solids content can be influenced by ge-
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netic background, fruit maturity, environmental conditions, and crop management prac-

tices (Scalisi and O’Connell, 2021; Silva et al., 2022; Kasampalis et al., 2025). Therefore, 

non-significant differences in soluble solids content in this study may reflect limited var-

iation among the evaluated materials, environmental effects, or the small number of 

plants per genotype. Similarly, 100-seed weight may require larger sample sizes or more 

stable generations to detect consistent differences among lines. 

The results emphasize the importance of careful interpretation when evaluating S1 

materials. Although the genotypes showed clear morphological differences, the first self-

ing generation is still an early stage in line development. At this stage, observed variation 

may arise from segregation, residual heterozygosity, and environmental influence (Song 

et al., 2006; Adamski et al., 2014). Therefore, the present study should be viewed as a de-

scriptive morphological characterization rather than a final selection study. The infor-

mation obtained can help document variation among early-generation materials and 

guide further selfing and evaluation in subsequent generations. Further evaluation in later 

selfing generations is necessary to determine whether the observed morphological traits 

become more uniform and stable. Multi-environment testing would also be needed to 

confirm whether quantitative traits such as fruit size, fruit weight, flesh thickness, and 

harvest age are consistently expressed across growing conditions. In addition, molecular 

marker analysis could be considered in future studies if the objective is to infer genetic 

diversity or genetic relationships among genotypes. Without molecular or pedigree-based 

evidence, the present results should be limited to phenotypic and morphological interpre-

tation. The evaluated S1 melon genotypes showed observable qualitative and quantitative 

morphological variation, particularly in fruit-related traits. The combination of descriptor-

based characterization, quantitative measurements, and representative fruit images pro-

vided useful documentation of phenotypic diversity among the early-generation materi-

als. These findings provide a descriptive basis for further selfing, selection, and evalua-

tion, but confirmation in later generations is required before stable lines or breeding value 

can be established. 

5. Conclusions 

The 10 S1-generation melon genotypes showed observable morphological variation 

in qualitative and quantitative traits under greenhouse conditions. Qualitative variation 

was mainly observed in fruit longitudinal shape, fruit base and apex shape, rind ground 

color, groove and netting characteristics, flesh color, and seed color. Quantitative varia-

tion was observed in several vegetative and fruit-related traits, particularly internode 

length, leaf blade area, fruit harvest age, fruit diameter, fruit length, fruit weight, and flesh 

thickness. These findings indicate that the evaluated S1 melon genotypes were still phe-

notypically variable and should be regarded as early-generation breeding materials rather 

than stable lines. The morphological information obtained in this study can serve as a 

descriptive basis for further selfing, selection, and evaluation in subsequent generations. 

Further evaluation across subsequent selfing generations and environments is needed to 

confirm trait uniformity, stability, and breeding value. 
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