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	Trait category
	Trait
	Diploid (2n)
	Tetraploid (4n)
	Change (%)
	Expected polyploid response
	Biological interpretation

	Vegetative growth
	Plant height (cm)
	33.50
	45.20
	+34.93
	Increased vigor
	Consistent with enhanced vegetative growth following genome duplication

	
	Stem diameter (mm)
	4.60
	7.80
	+69.57
	Stem thickening
	Reflects increased cell size and structural robustness

	
	Internodal length (cm)
	2.73
	5.50
	+101.47
	Elongated internodes
	Associated with enhanced growth potential

	Leaf morphology
	Leaf length (cm)
	4.57
	4.37
	−4.38
	Variable response
	Minor reduction indicating proportional leaf expansion mainly through width

	
	Leaf width (cm)
	1.97
	4.67
	+137.06
	Larger leaves
	Typical gigas effect associated with polyploidy

	
	Leaf area (cm²)
	11.99
	20.30
	+69.31
	Increased leaf area
	Indicates enlarged photosynthetic surface

	
	Leaf thickness (mm)
	0.10
	0.37
	+270.00
	Thicker leaves
	Characteristic feature of polyploid tissues

	Stomatal traits
	Stomatal length (µm)
	19.52
	34.39
	+76.18
	Larger stomata
	Indicates increased guard cell size

	
	Stomatal width (µm)
	17.67
	22.89
	+29.54
	Enlarged stomata
	Typical response to genome duplication

	
	Stomatal density (mm⁻²)
	281.18
	135.78
	−51.71
	Reduced density
	Due to enlargement of epidermal cells

	Physiological traits
	Total chlorophyll (mg g⁻¹ FW)
	1.82
	2.81
	+54.40
	Higher pigment content
	Suggests enhanced photosynthetic capacity

	Biochemical traits
	Total phenols (mg GAE g⁻¹ FW)
	10.72
	13.14
	+22.57
	Increased secondary metabolites
	Indicates enhanced metabolic activity

	
	Total flavonoids (mg QE g⁻¹ FW)
	5.50
	4.68
	−14.91
	Variable response
	Flavonoid biosynthesis may be differentially regulated

	
	Total antioxidant activity (%)
	85.77
	84.40
	−1.60
	Minor variation
	Overall antioxidant capacity remained comparable

	
	Relative leaf water content (%)
	75.67
	86.30
	+14.05
	Improved water status
	Indicates improved cellular water retention

	
	Proline (µmol g⁻¹ FW)
	49.74
	164.67
	+231.06
	Increased stress metabolites
	Suggests improved physiological adaptability

	
	Catalase (nmol min⁻¹ g⁻¹ FW)
	45.69
	83.76
	+83.32
	Enhanced ROS detoxification
	Indicates stronger antioxidant defense

	
	Peroxidase activity (nmol min⁻¹ g⁻¹ FW)
	541.35
	496.24
	−8.33
	Slight reduction
	May reflect rebalancing of antioxidant enzyme systems

	
	SOD activity (U min⁻¹ g⁻¹ FW)
	36.02
	29.45
	−18.24
	Variable response
	Indicates possible shifts in ROS-scavenging pathways
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Supplementary   S1   Table :   Polyploidy trait syndrome observed in diploid and colchicine - induced tetraploid  Carissa carandas  

Trait  category  Trait  Diploid  (2n)  Tetraploid  (4n)  Change  (%)  Expected  polyploid  response  Biological  interpretation  

Vegetative  growth  Plant  height  (cm)  33.50  45.20  +34.93  Increased  vigor  Consistent  with enhanced  vegetative  growth  following  genome  duplication  

 Stem  diameter  (mm)  4.60  7.80  +69.57  Stem  thickening  Reflects  increased cell  size and  structural  robustness  

 Internodal  length  (cm)  2.73  5.50  +101.47  Elongated  internodes  Associated  with enhanced  growth  potential  

Leaf  morphology  Leaf length  (cm)  4.57  4.37  - 4.38  Variable  response  Minor  reduction  indicating  proportional  leaf expansion  mainly  through width  

 Leaf width  (cm)  1.97  4.67  +137.06  Larger leaves  Typical gigas  effect  associated  with  polyploidy  

 Leaf area  (cm²)  11.99  20.30  +69.31  Increased  leaf area  Indicates  enlarged  photosynthetic  surface  

 Leaf  thickness  (mm)  0.10  0.37  +270.00  Thicker  leaves  Characteristic  feature of  p olyploid  tissues  

Stomatal  traits  Stomatal  length  (µm)  19.52  34.39  +76.18  Larger  stomata  Indicates  increased  guard cell size  

 Stomatal  width (µm)  17.67  22.89  +29.54  Enlarged  stomata  Typical  response to  genome  duplication  

 Stomatal 281.18  135.78  - 51.71  Reduced Due to 

