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Abstract: Sweet corn (Zea mays L. saccharata) is a high-value horticultural crop whose agronomic performance and yield 
quality are influenced by seasonal variation and genotype-dependent responses. This study aimed to evaluate the 
agronomic and yield performance of ten hybrid sweet corn genotypes, consisting of six IPB breeding hybrids and four 
commercial varieties, across two contrasting growing seasons (rainy and dry) in Bogor, Indonesia. The experiment was 
arranged in a randomized complete block design (RCBD) with three replications per season. Morphological, physiological, 
and yield traits were analyzed using analysis of variance (ANOVA), followed by descriptive multivariate analyses using 
Principal Component Analysis (PCA) and Agglomerative Hierarchical Clustering (AHC). The results showed that the number 
of leaves (NL), leaf angle (LA), and leaf area ratio (LAR) differed significantly between seasons, indicating genotype-
dependent morphological and physiological adjustments to seasonal changes in light and humidity. Cob weight without 
husk (CWoH) was significantly affected by genotype and genotype × season interaction, suggesting differential yield 
responses among genotypes across seasons. PCA and AHC revealed distinct grouping patterns among genotypes, reflecting 
differences in yield-related traits and seasonal responses rather than definitive yield stability. Overall, the study highlights 
the importance of genotype selection based on seasonal adaptability to optimize sweet corn production under tropical 
conditions. 
 
Keywords: genotype–environment interaction; source–sink balance; morphological adaptation; yield stability; multivariate 
analysis. 
Abbreviations: AHC_Agglomerative Hierarchical Clustering; PCA_Principal Component Analysis; RCBD_Randomized 
Complete Block Design; G×E_Genotype × Environment Interaction; NL_Number of Leaves; LA_Leaf Angle; LAR_Leaf Area 
Ratio; LAI_Leaf Area Index; NAR_Net Assimilation Rate; RGR_Relative Growth Rate; SLA_Specific Leaf Area; DT_Days to 
Tasseling; DS_Days to Silking; DH_Days to Harvest; CWH_Cob Weight with Husk; CwoH_Cob Weight without Husk; 
HW_Husk Weight; CL_Cob Length; CD_Cob Diameter; RS_Rainy Season; DS_Dry Season. 
 
Introduction 
 
Sweet corn (Zea mays L. saccharata) is a high-value horticultural crop with increasing global and national demand due to 
its sweet taste, tender kernels, and versatility for fresh and processed consumption (Hu et al., 2021; Ruanjaichon et al., 2021; 
Heryanto et al., 2022). In Indonesia, consumption continues to rise in line with population growth, dietary shifts, and greater 
awareness of healthy food choices, positioning sweet corn as a strategic commodity for food diversification and farmer 
income enhancement (Jompuk et al., 2020; Revilla et al., 2021; Rozi et al., 2023). 
Despite its economic importance, sweet corn production in tropical regions is strongly constrained by seasonal 
environmental variability. The dry season generally provides high solar radiation but is often accompanied by water 
limitation, which can restrict vegetative growth and ear development (Paranhos et al., 2023; Tas & Mutlu, 2021). Conversely, 
the rainy season is characterized by high rainfall and humidity, increasing disease pressure, reducing light availability, and 
negatively affecting photosynthetic efficiency and sugar accumulation (Hou et al., 2020; Fu-cheng et al., 2022). These 
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contrasting seasonal conditions can result in substantial variation in agronomic performance and yield quality, making 
genotype × environment (G×E) interactions a key determinant of sweet corn productivity under tropical conditions 
(Sawangha et al., 2023; Stansluos et al., 2023). 
The development and use of hybrid varieties is a major strategy to mitigate environmental constraints, as hybrids often 
exhibit higher yield potential and improved stress tolerance due to heterosis (Mustafa et al., 2021). In Indonesia, IPB 
University has actively developed sweet corn hybrid genotypes with promising agronomic and ear quality traits (Susanti et 
al., 2023; Utari et al., 2023). Previous studies have reported considerable variation among IPB hybrids in plant growth, ear 
characteristics, and sugar content (Susanti et al., 2023). However, most evaluations have been conducted within a single 
growing season, limiting understanding of genotype performance stability and adaptive responses across contrasting 
seasonal environments. 
Studies from other regions have demonstrated that seasonal variation markedly affects sweet corn yield and quality. 
Paranhos et al. (2023) showed that climatic factors significantly influenced ear size and quality, while Dhaliwal et al. (2022) 
reported reduced sugar content under high-humidity conditions. Nevertheless, systematic comparisons of IPB-developed 
hybrids and commercial varieties across both dry and rainy seasons under the same agroecological conditions remain 
limited. In particular, information on how seasonal variation modulates morphophysiological traits and yield components 
and contributes to genotype × season interactions in IPB hybrids is still lacking. 
Therefore, this study addresses the absence of integrated, cross-season evaluations of IPB hybrid sweet corn genotypes by 
examining morphological, physiological, and yield-related traits under contrasting tropical seasonal conditions. The 
objectives were to evaluate agronomic performance and yield quality of IPB hybrids and commercial varieties across dry 
and rainy seasons in Bogor, Indonesia, and to test the hypotheses that (i) sweet corn genotypes exhibit differential responses 
across seasons due to genotype × season interactions, and (ii) certain genotypes maintain relatively stable yield-related 
traits across seasons, indicating superior adaptive potential under tropical environmental variability. 
 
Results and Discussion 
 
Growth and physiological performance across seasons 
Climatic conditions at the experimental site differed markedly between the rainy and dry seasons (Figure 1). Average 
monthly rainfall during the rainy season reached approximately 550 mm, while during the dry season it declined to around 
160–180 mm, accompanied by an increase in maximum temperature from approximately 30°C to 35°C. These conditions 
reflect the typical humid tropical climate of Bogor, characterized by high rainfall early in the year followed by a sharp decline 
toward midyear (BMKG, 2024). 
Seasonal variation in temperature and rainfall is known to influence soil moisture, air humidity, and plant physiological 
processes (Humphrey et al., 2021). During the rainy season, high humidity combined with lower solar radiation may reduce 
light-use efficiency, whereas higher temperature and radiation during the dry season may promote vegetative growth while 
increasing the risk of water stress (Sanchez et al., 2025; Patandean et al., 2025). 
The analysis of variance (ANOVA) showed that only a limited number of traits were significantly affected by season, while 
most growth and physiological parameters were influenced primarily by genotype or showed non-significant seasonal 
effects (Table 2). Among morphological traits, only the number of leaves (NL) and leaf angle (LA) differed significantly 
between seasons (Table 3), indicating higher sensitivity of these traits to seasonal environmental variation (Rathinavel et 
al., 2022). The Exotic genotype produced the highest leaf number during the rainy season, whereas Secada exhibited the 
highest value during the dry season. Higher leaf numbers under humid conditions have been associated with enhanced 
vegetative development in maize (Liu et al., 2020). Differences in leaf angle among genotypes may reflect adaptive responses 
to contrasting light environments, where more upright leaves reduce radiation load under high light intensity, while more 
horizontal leaves enhance diffuse light interception during the rainy season (Patandean et al., 2025). 
Among physiological traits, only Leaf Area Ratio (LAR) differed significantly between seasons (Table 4), while Leaf Area 
Index (LAI), Net Assimilation Rate (NAR), Relative Growth Rate (RGR), and Specific Leaf Area (SLA) showed no significant 
seasonal differences. Higher LAR during the rainy season suggests greater allocation of biomass to leaf area under lower 
light availability (Mendes et al., 2022). Conversely, lower LAR in the dry season may be associated with thicker leaves and 
reduced leaf area as a response to higher radiation and water limitation (Mei et al., 2023; Mendes et al., 2022). Genotype 
SM1 × SM9 exhibited the highest LAR value, whereas SB8 × SM6 and SM12 × SM1 showed relatively stable LAR across 
seasons, reflecting differences in physiological allocation strategies (Mei et al., 2023). 
 
Comparison of yield and yield components across seasons 
The analysis of variance indicated that cob length (CL) and cob diameter (CD) were significantly affected by growing season. 
In contrast, cob weight without husk (CWoH) was not significantly influenced by seasonal variation (Table 5). These results 
suggest that seasonal environmental conditions primarily affected ear size attributes rather than final cob biomass. Similar 
patterns have been reported in maize, where radiation and temperature during the reproductive phase modulate assimilate 
availability and partitioning, thereby influencing ear development (Yan et al., 2024; Yang et al., 2021). 
Genotype-specific responses were observed across seasons. The Secada genotype (G5) consistently exhibited higher CL and 
CD values during the dry season, whereas SM1×SM9 (G10) showed lower values across both seasons. Such differences may 
reflect variation in genotype sensitivity to environmental conditions during flowering and grain-filling stages, particularly 
under combined heat and moisture stress, which has been shown to restrict assimilate supply for ear growth (Qi et al., 2022; 
Li et al., 2024). 
Cob length and cob diameter are widely recognized as indicators of sink capacity and have been positively associated with  
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       Table 1. List of sweet corn genotypes. 

No Genotype Owner Agency 

G1 Exotic Hybrid commercial variety (Agri Makmur Pertiwi 
Company) 

G2 Paragon Hybrid commercial variety (Agri Makmur Pertiwi 
Company) 

G3 SM12-2-13 x SB13-12b-16 Hybrid lines (Breeding Laboratory, IPB University) 
G4 Talenta Hybrid commercial variety (Agri Makmur Pertiwi 

Company) 
G5 Secada Hybrid commercial variety (East Seed Indonesia 

Company) 
G6 SB8-4-3 x SM6-3-1 Hybrid lines (Breeding Laboratory, IPB University) 
G7 SM12-2-13 x SM1-1-9 Hybrid lines (Breeding Laboratory, IPB University) 
G8 Arinta Hybrid lines (Breeding Laboratory, IPB University) 
G9 Verona Hybrid lines (Breeding Laboratory, IPB University) 
G10 SM1-1-9 x SM9-3A-1 Hybrid lines (Breeding Laboratory, IPB University) 

 
Table 2. Analysis of variance (ANOVA) results for various growth, physiological, and yield traits of 10 maize genotypes 
across two growing seasons. 

Variable 
Growing Season (df = 1) Genotype (df = 9) Interaction (df = 9) 
MS F-value P-value MS F-value P-value MS F-value P-value 

PH 214.05 0.85ns 0.4088 2003 10.84** 0.0001 349.93 1.89ns 0.0847 
NL 5.24 3.89ns 0.1198 3.59 14.86** 0.0001 0.65 2.70* 0.0163 
LL 189.96 4.37ns 0.1046 373.06 20.97** 0.0001 36.87 2.07ns 0.0589 
LW 7.42 18.31* 0.0129 9.53 18.80** 0.0001 0.52 1.02ns 0.4421 
LA 2.97 6.69ns 0.0609 283.80 426.47** 0.0001 34.35 51.62** 0.0001 
LAI 1.69 14.99* 0.0180 2.22 17.83** 0.0001 0.04 0.33ns 0.9577 
NAR 0.08872 163.02** 0.0002 0.00197 4.85** 0.0003 0.00014 1.22ns 0.3125 
RGR 0.00169 7.64ns 0.0506 0.000617 2.24* 0.0420 0.0000264 1.20ns 0.3261 
LAR 21759 228.22** 0.0001 1370 7.47** 0.0001 423.46 2.31* 0.0364 
SLA 22089 49.08** 0.0022 6862 7.15* 0.0001 1261 1.31ns 0.2643 
DT 70.42 10.41* 0.0321 33.42 18.72** 0.0001 18.68 10.46** 0.0001 
DS 138.02 26.21** 0.0069 47.64 35.53** 0.0001 20.72 15.45** 0.0001 
DH 163.35 27.00** 0.0065 9.16 1.66ns 0.1348 12.13 2.20* 0.0454 
CWH 4770 1.55ns 0.2805 38031 32.61** 0.0001 1468 1.26ns 0.2921 
HW 6100 28.10** 0.0061 4620 5.62** 0.0002 709.68 0.86ns 0.5656 
CWoH 81.67 0.04ns 0.8531 17826 33.94** 0.0001 1290 2.46* 0.0269 
CL 8.36 13.42* 0.0215 46.91 169.20** 0.0001 1.04 3.77** 0.0020 
CD 2.28 21.32** 0.0099 48.28 466.56** 0.0001 0.89 8.64** 0.0001 

Note: PH: Plant Height; NL: Number of Leaves; LL: Leaf Length; LW: Leaf Width; LA: Leaf Angel; LAI: Leaf Area Index; NAR: 
Net Assimilation Rate; RGR: Relative Growth Rate; LAR: Leaf Area Ratio; SLA: Specific Leaf Area; DT: Days to Tasseling; DS: 
Days to Silking; DH: Days to Harvest; CWH: Cob Weight with Husk; HW: Husk Weight; CwoH: Cob Weight without Husk; CL: 
Cob Length; CD: Cob Diameter. ns = not significantly different; * = significantly different at the 5% level; ** = highly significant 
at the 1% level. 
 
 
cob weight and grain yield in maize (Magar et al., 2021; Sharma et al., 2021; Reddy et al., 2022). The observed variation in 
these traits among genotypes indicates differences in yield-related potential rather than definitive evidence of seasonal 
yield superiority. Therefore, while ear size traits contribute substantially to economic yield, further multi-environment 
evaluation is required to assess yield consistency and stability under contrasting agroclimatic conditions (Deng et al., 2023; 
Ren et al., 2022). 
 
Multivariate analysis of sweet corn 
Principal Component Analysis (PCA) showed that the first two principal components explained approximately 71.3% of the 
total variation among the sweet corn genotype–season combinations, with PC1 accounting for 47.40% and PC2 for 23.90% 
of the variance (Figure 2). Separation along PC1 was primarily associated with yield-related and leaf structural traits, 
including Leaf Length (0.416), Leaf Area Index (0.389), and Specific Leaf Area (−0.377), whereas PC2 was mainly driven by 
canopy and growth-related traits such as Net Assimilation Rate (−0.502) and Leaf Area Ratio (0.481) (Table 6). These 
patterns indicate that yield formation and vegetative canopy development contributed differently to multivariate variation 
among genotype–season combinations, consistent with previous reports on trait associations in maize (Ren et al., 2022). 
The selection of the ten morphophysiological traits included in the PCA was specifically intended to represent key 
components of canopy architecture and growth efficiency, which are critical for assessing their potential influence on 
microclimate modification and for supporting predictive frameworks in intercropping system design. 
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        Table 3. Mean values of morphological observations of ten sweet corn genotypes in two different seasons. 

Genotypes 
PH (cm) NL LL (cm) LW (cm) LA (0) 
RS DS RS DS RS DS RS DS RS DS 

G1 202.76 184.80 13.67a 12.56abcd 89.46 99.30 11.13 11.77 26.11hijk 27.44hi 
G2 210.75 202.64 11.67bcde 11.00de 95.81 97.17 10.20 11.10 22.67l 23.89kl 
G3 186.77 203.00 11.53bcde 12.22abcd 91.67 94.87 10.47 10.70 22.78l 24.78jkl 
G4 181.47 196.74 11.33bcde 11.22cde 83.95 95.77 10.30 10.23 33.22de 26.89hij 
G5 236.99 226.46 13.13ab 12.00abcd 102.26 104.07 10.67 11.93 35.22cd 28.11ghi 
G6 223.35 210.28 11.87abcde 11.11cde 91.13 87.00 8.67 9.40 24.78jkl 30.56fg 
G7 204.14 223.89 11.27bcde 11.33bcde 84.63 85.33 8.80 9.13 35.89c 32.56ef 
G8 211.58 203.40 11.47bcde 11.00de 90.99 90.00 8.30 9.43 28.56gh 35.78cd 
G9 221.91 198.18 13.00abc 11.44bcde 90.49 98.20 11.43 13.23 25.78ijk 25.78ijk 
G10 168.73 161.32 10.87de 10.00e 71.19 75.47 8.77 8.83 45.00b 48.67a 
P-Value 0.0847 0.0163 0.0589 0.4421 0.0001 

Note: PH: plant height; NL: number of leaves; LL: leaf length; LW: leaf width; LA: leaf angle; RS: rainy season; DS: dry season. 
Different letters within the same column indicate significant differences according to the HSD test at the 5% level. 
 

 
Fig 1. Maximum and minimum temperature (°C) and precipitation (mm) during both seasons. 

 
 

 
Fig 2. Principal component analysis (PCA) results of various maize genotypes observed across two growing seasons. 
 
The different positioning of genotype–season combinations on the PCA plane indicates variability in canopy and 
physiological trait responses to contrasting environmental conditions between the rainy and dry seasons. This pattern 
reflects genotype × environment (G×E) interactions at the level of vegetative trait expression, without implying adaptive 
superiority or physiological stability. In this study, PCA was employed as an exploratory tool to identify relationships among 
canopy and growth-related traits that are relevant as a basis for further analysis of canopy structure effects on microclimatic 
conditions within cropping systems. 
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Table 4. Mean values of physiological observations of ten maize genotypes across two growing seasons, 

Genotypes 
LAI 

NAR (g 
cm⁻² day⁻¹) 

RGR (g g⁻¹ 
day⁻¹) LAR (cm² g⁻¹) SLA (cm² g⁻¹) 

RS DS RS DS RS DS RS DS RS DS 
G1 2.86 3.35 0.27 0.33 0.10 0.09 65.25bcdefg 45.34defg 167.98 167.34 
G2 3.37 3.61 0.25 0.32 0.11 0.09 90.24bc 52.52cdefg 206.53 192.20 
G3 3.35 3.47 0.26 0.34 0.10 0.09 81.71bcdef 42.30fg 199.55 155.90 
G4 2.77 3.17 0.24 0.34 0.10 0.10 86.91bcd 45.07defg 216.51 168.35 
G5 3.30 3.70 0.26 0.31 0.10 0.10 86.42bcde 54.58bcdefg 191.15 158.12 
G6 2.13 2.51 0.24 0.37 0.11 0.08 95.74b 38.25g 245.79 147.58 
G7 2.27 2.67 0.30 0.35 0.12 0.10 75.99bcdefg 44.80efg 192.28 153.47 
G8 2.03 2.57 0.28 0.34 0.09 0.08 50.85cdefg 39.47g 161.39 153.58 
G9 3.27 3.64 0.24 0.33 0.10 0.10 84.62bcde 44.48efg 190.26 158.71 
G10 1.83 1.84 0.21 0.28 0.09 0.07 138.52a 68.58bcdefg 311.45 243.91 
P-Value 0.9577 0.3125 0.3261 0.0364 0.2643 

Note: LAI: leaf area index; NAR: net assimilation rate; RGR: relative growth rate; LAR: leaf area ratio; SLA: specific leaf area. 
RS: rainy season; DS: dry season. G1: Exotic; G2: Paragon; G3: SM12 x SB13; G4: Talenta; G5: Secada; G6: SB8 x SM6; G7: SM12 
x SM1; G8: Arinta; G9: Verona; G10: SM1 x SM9. Different letters within the same column indicate significant differences 
according to the HSD test at the 5% level. 
 

Table 5. Mean values of yield components of ten sweet corn genotypes in two different growing seasons. 

Genotypes 
CWH (g) HW (g) CWoH (g) CL (cm) CD (mm) 
RS DS RS DS RS DS RS DS RS DS 

G1 451.67 485.00 100.00 170.00 351.67abcd 315.00bcde 22.47ab 22.13ab 50.30ab 50.47ab 
G2 486.67 518.33 123.33 153.33 363.33abc 365.00ab 20.97b 21.33b 50.10abcd 50.10abcd 
G3 353.33 396.67 111.67 130.00 241.67fg 266.67ef 16.03ef 16.90de 48.33f 48.70ef 
G4 386.67 416.67 111.67 130.00 275.00ef 286.67def 18.03cd 18.77c 49.27cdef 50.17abc 
G5 531.67 553.33 171.67 165.00 360.00abc 388.33a 21.17b 23.00a 49.93abcd 50.90a 
G6 410.00 405.00 131.67 128.33 278.33ef 276.67ef 17.60cde 19.20c 49.23cdef 49.70bcde 
G7 316.67 358.33 88.33 120.00 228.33fg 238.33fg 14.83fg 16.77de 43.43h 45.23g 
G8 396.67 403.33 101.67 111.67 295.00bcdef 291.67cdef 18.27cd 19.03c 49.63bcde 49.63bcde 
G9 340.00 375.00 76.67 101.67 263.33ef 273.33ef 16.87de 16.80de 48.73ef 49.13def 
G10 305.00 245.00 65.00 73.33 240.00fg 171.67g 13.93g 13.70g 42.63h 41.47i 
P-Value 0.2921 0.5656 0.0269 0.0020 0.0001 

Note: CWH: cob weight with husk; HW: husk weight; CwoH: cob weight without husk; CL: cob length; CD: cob diameter. RS: 
rainy season; DS: dry season. G1: Exotic; G2: Paragon; G3: SM12 x SB13; G4: Talenta; G5: Secada; G6: SB8 x SM6; G7: SM12 x 
SM1; G8: Arinta; G9: Verona; G10: SM1 x SM9. Different letters within the same column indicate significant differences 
according to the HSD test at the 5% level. 
 
Agglomerative Hierarchical Clustering (AHC) was performed using standardized trait data from both growing seasons, 
employing the Euclidean distance and Ward.D2 linkage method. This analysis grouped genotype × season units based on 
similarities in morphological, physiological, and yield-related traits, such that the dendrogram represents patterns of 
multivariate responses to contrasting seasonal environmental conditions (Figure 3). 
The AHC results indicate that genotype × season units were not consistently clustered by genotype across seasons, 
suggesting variation in trait expression between the rainy and dry seasons. This clustering pattern reflects differences in 
biomass allocation strategies and canopy-related responses to environmental conditions, as previously reported for maize 
and other crops (Liu et al., 2020; Diouf et al., 2021). 
Overall, AHC was used as a descriptive complementary analysis to PCA to illustrate multivariate relationships among 
genotype × season units. Therefore, the clustering results were not interpreted as indicators of genotype stability or 
adaptive superiority, but rather as a visualization of similarity and dissimilarity in trait responses under different seasonal 
environments (Ren et al., 2022). 
 
Materials and Methods 
 
Genetic materials and field conditions 
The experiment was conducted at the Pasir Kuda Experimental Farm, Center for Horticultural Studies (PKHT), Department 
of Agronomy and Horticulture, Faculty of Agriculture, IPB University, Bogor, Indonesia, during two growing seasons: 
January–March 2024 (rainy season) and June–August 2024 (drier season). Dry weight analysis was performed at the 
Postharvest Laboratory, Department of Agronomy and Horticulture, IPB University. The classification of climate is tropical 
rainforest (AF). 
Each season was conducted as an independent field experiment arranged in a Randomized Complete Block Design (RCBD) 
with a single factor, namely sweet corn genotype (Table 1). The genetic materials consisted of four commercial hybrids 
(Talenta, Paragon, Secada, and Exotic) and six IPB hybrid genotypes (Arinta, Verona, SM12 × SB13, SM12 × SM1, SB8 × SM6,  
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Fig 3. Results of Agglomerative Hierarchical Clustering (AHC) analysis of ten maize genotypes across two growing 
seasons. Rainy season (1: Exotic; 2: Paragon; 3: SM12 x SB13; 4: Talenta; 5: Secada; 6: SB8 x SM6; 7: SM12 x SM1; 8: 
Arinta; 9: Verona; 10: SM1 x SM9). Dry season (11: Exotic; 12: Paragon; 13: SM12 x SB13; 14: Talenta; 15: Secada; 16: SB8 
x SM6; 17: SM12 x SM1; 18: Arinta; 19: Verona; 20: SM1 x SM9).  
 

Table 6. Loadings of canopy and growth traits on the first two principal components (PC1 and PC2). 

Traits PC1 PC2 

Axillary Angle (AA) -0.358 -0.188 

Leaf Area Index (LAI) 0.389 0.127 

Number of Leaves (NL) 0.253 0.356 

Leaf Length (LL) 0.416 0.103 

Leaf Width (LW) 0.330 0.177 

Plant Height (PH) 0.273 0.160 

Specific Leaf Area (SLA) -0.377 0.296 

Leaf Area Ratio (LAR) -0.293 0.481 

Relative Growth Rate (RGR) 0.096 0.445 

Net Assimilation Rate (NAR) 0.244 -0.502 

Standard Deviation 2.176 1.544 

Proportion of Variance 0.473 0.238 

Cumulative Proportion 0.473 0.712 

Eigenvalues 4.735 2.385 
 
and SM1 × SM9). With three replications, a total of 30 experimental units were established per season. 
Each experimental unit consisted of two rows (15 plants per row). Five plants were used for growth and yield observations, 
while the remaining plants were used for destructive physiological measurements. Identical plot layout, plant spacing, and 
crop management practices were applied in both seasons to ensure a valid comparison of genotype performance across 
contrasting seasonal environments. 
 
Procedures 
The experiment was conducted on ten raised beds (1 m × 11.25 m), each representing one sweet corn genotype and 
replicated three times, resulting in an individual plot size of 3.75 m². Beds were spaced 80 cm apart to facilitate crop 
management. Prior to planting, organic manure was applied at 1 t ha⁻¹, and dolomite was incorporated at 2 t ha⁻¹ as a soil 
amendment. 
Planting was carried out at a spacing of 25 cm × 75 cm, with each replicate consisting of 30 plants (90 plants per genotype 
per season). From each plot, three plants were randomly selected for growth and yield observations, while another three 
plants were used for destructive physiological measurements. 
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Crop management included irrigation every two days during rain-free periods, manual weeding two to three times before 
harvest, and fertilization using NPK at a rate of 300 kg ha⁻¹. Pest and disease control was applied selectively using fungicides 
and insecticides based on field infestation levels. 
All procedures were implemented consistently during the rainy season (January–March 2024) and the dry season (June–
August 2024) to ensure a valid comparison of genotype performance across seasons. 
Observation of sweet corn growth components 
Growth observations were conducted on five sample plants from each experimental unit. Plant height was measured from 
the soil surface to the growing point every two weeks, starting from two weeks after planting (WAP) up to eight WAP. The 
number of leaves was recorded by counting fully expanded leaves at the same observation intervals at 2, 4, 6, and 8 WAP. 
At eight WAP, leaf morphological measurements were taken, including the length of the longest leaf and its maximum width, 
using a ruler. In addition, the leaf axil angle (axillary angle) was measured with a protractor during the same observation 
period. 
 
Observation of sweet corn physiological components 
Physiological component measurements of sweet corn were conducted destructively, using one plant from each 
experimental unit. The observed physiological parameters included Leaf Area Index (LAI), Net Assimilation Rate (NAR), 
Relative Growth Rate (RGR), Leaf Area Ratio (LAR), and Specific Leaf Area (SLA). The Leaf Area Index (LAI) was determined 
by cutting all leaves from the sampled plant and measuring the area of each leaf to obtain the total leaf area, which was then 
divided by the ground area (Susanti and Safrina, 2018). The Net Assimilation Rate (NAR) was calculated based on the 
difference in plant dry weight between two observation periods. Plants, including their roots, were oven-dried and weighed 
to obtain the final dry weight. This parameter represents the net CO₂ uptake by the plant after subtracting respiratory losses 
(Rajput et al., 2017). The Relative Growth Rate (RGR) was determined from the increase in dry weight per unit time, using 
the same dry weight measurement method as for NAR (Rajput et al., 2017). The Leaf Area Ratio (LAR) was obtained by 
comparing the total leaf area to the total plant dry weight, while the Specific Leaf Area (SLA) was calculated as the ratio 
between leaf area and leaf dry weight (Susanti and Safrina, 2018). 
 
Observation of sweet corn reproductive components 
Observations of the reproductive components of sweet corn were conducted on five sample plants from each experimental 
unit. The observed parameters included days to tasseling, days to silking, and days to harvest. The days to tasseling (anthesis 
date) were recorded as the number of days after planting (DAP) when 50% of the plants in each row had reached the 
anthesis stage, indicated by the emergence of pollen-shedding tassels. The days to silking were also measured in DAP, 
determined when 50% of the plants in each row exhibited the emergence of silks from the ear, indicating the onset of the 
female flowering stage. Meanwhile, the days to harvest were determined when the plants reached physiological maturity. 
Sweet corn was considered ready for harvest when the husks and leaves turned yellow, the silks turned brown, and the 
kernels no longer left an indentation when pressed with a fingernail. 
 
Observation of sweet corn yield components 
The yield components of sweet corn were evaluated through several parameters representing both the quantity and quality 
of the ears. The cob weight with husk (CWH) was measured by weighing the ears while still enclosed in their husks, whereas 
the cob weight without husk (CWoH) was obtained by weighing the ears after husk removal. The husk weight (HW) was 
determined separately by weighing the husks detached from the ears. In addition to weight-related parameters, 
morphometric traits of the ears were also measured, including cob length (CL) and cob diameter (CD) without husks. Cob 
length was measured as the distance from the base to the tip of the ear after husk removal, while cob diameter was measured 
at the thickest section of the ear using a precision measuring instrument. 
 
Data analysis 
Data were analyzed using Analysis of Variance (ANOVA), and mean separation was performed using the Honestly Significant 
Difference (HSD) test at the 5% significance level with PKBT Stat 3.1 (http://pbtstat.com/pkbt-stat/). Agglomerative 
Hierarchical Clustering (AHC) and Principal Component Analysis (PCA) were applied as exploratory multivariate analyses 
to examine trait associations and similarities among genotype–season combinations. Multivariate analyses were conducted 
using STAR software developed by the International Rice Research Institute (IRRI) (http://bbi.irri.org/products). 
 
Conclusion 
 
Seasonal variation significantly influenced the morphophysiological responses and yield performance of several IPB hybrid 
sweet corn genotypes. Differences in leaf number and leaf angle served as key indicators of adaptation to changing 
environmental conditions, whereas cob weight without husk (CWoH) reflected stable genetic productivity. Based on the 
overall analysis and harvest performance, the genotypes Secada and Paragon exhibited the highest yields and the most 
consistent performance across both seasons. Therefore, these genotypes are recommended as adaptive and high-yielding 
hybrids suitable for cultivation during both the rainy and dry seasons under tropical environmental conditions. 
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