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Morpho-Biochemical Characterization of Yield, Maturity and Nutritional Quality in White Maize Inbred Lines under Temperate Conditions
ABSTRACT
White maize (Zea mays L.) is an important cereal for human consumption in temperate regions, yet its genetic improvement remains limited due to inadequate evaluation of adapted germplasm and insufficient integration of agronomic and nutritional traits. The present study aimed to assess the extent of agro-morphological variability, yield potential, and nutritional quality among 100 white maize inbred lines, along with three locally adapted checks, under temperate agro-climatic conditions of Kashmir. Field evaluation was conducted during two consecutive kharif seasons (2022 and 2023) using an Augmented Block Design. Thirteen agro-morphological and yield-related traits were recorded to quantify phenotypic diversity and genotypic performance. Descriptive statistics and analysis of variance revealed highly significant differences among inbred lines for flowering, maturity, plant height, ear characteristics, kernel traits, and grain yield across both years, indicating a broad and stable genetic base. Several inbred lines consistently outperformed the checks for yield and maturity traits, demonstrating their suitability for temperate environments with short growing seasons. The consistency of trait expression across years further confirmed the reliability of the evaluated germplasm for selection and breeding. Biochemical profiling of selected inbred lines showed substantial variation in glycemic index (GI), protein content, and resistant starch (RS). Notably, inbred lines G37, G41, G72, and G63 exhibited low GI, high protein content, and elevated RS, identifying them as nutritionally superior and suitable for health-oriented maize improvement. An inverse association between GI and RS/protein content highlighted the scope for simultaneous improvement of yield and nutritional quality. Overall, the study identified genetically diverse, agronomically superior, and nutritionally enriched white maize inbred lines that can serve as valuable parental resources for developing early-maturing, high-yielding, and nutritionally enhanced hybrids adapted to temperate agro-climatic conditions.
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1. INTRODUCTION
Maize (Zea mays L.), popularly referred to as the “Queen of Cereals,” is one of the most important crops worldwide due to its exceptional adaptability, high yield potential, and extensive genetic variability (Jubily et al., 2025). It occupies a unique position in global agriculture by serving as food for humans, feed and fodder for livestock, and a major raw material for numerous industrial products. The biological attributes of maize, particularly its highly outcrossing nature and rich allelic diversity, have established it as a model crop for genetic, genomic, and breeding studies. The maize genome, estimated to be approximately 2.3–2.7 Gb in size with nearly 32,000 genes distributed across ten chromosomes (2n = 20), is characterized by an unusually high proportion of transposable elements, accounting for nearly 85% of the genome (Stitzer et al., 2021). This genomic complexity underpins the remarkable phenotypic diversity observed in maize and provides vast opportunities for crop improvement, including yield enhancement, stress tolerance, and quality improvement (Iqbal et al., 2024).
Domesticated from teosinte, maize has undergone intensive selection over centuries, resulting in wide variation in agronomic, morphological, and nutritional traits. With the global population projected to approach 10 billion by 2050, improving staple crops such as maize is critical to ensuring food and nutritional security (Roy et al., 2024). This challenge is particularly pronounced in temperate regions, where short growing seasons, low temperatures, and environmental constraints often limit productivity. Under such conditions, the development of early- to medium-maturing, high-yielding cultivars is essential. Grain yield in maize is a complex quantitative trait influenced by multiple phenological and morphological components, including flowering time, plant height, ear traits, kernel number, and kernel weight (Islam et al., 2020). Consequently, a thorough understanding of genetic variability and trait interrelationships is fundamental for effective selection in breeding programs.
In maize improvement, breeders frequently encounter unfavorable correlations among yield components, which complicate simultaneous enhancement of multiple traits. Kernel yield results from intricate interactions among traits that may show positive, negative, or neutral associations (Broadaway et al., 2015). Therefore, identifying genotypes that combine early maturity with favorable yield attributes is a key strategy for achieving stable productivity. Previous studies have demonstrated that early-maturing hybrids can deliver substantial yield gains, even under stress conditions, highlighting the importance of developing genetically diverse and well-adapted inbred lines for temperate environments. Beyond yield, maize also plays a significant role in human nutrition and the global starch economy. Maize grain typically contains about 72% carbohydrates, 10% protein, and 4% fat, providing a high energy value (Murdia et al., 2016). It contributes nearly 75% of the world’s starch production, making it a major industrial crop. At the molecular level, maize starch is composed of amylose and amylopectin, whose ratio strongly influences starch digestibility and functional properties. High-amylose maize contains elevated levels of resistant starch (RS), which escapes digestion in the small intestine and undergoes fermentation in the colon (Throat & Bhattacharya, 2025), producing short-chain fatty acids that promote gut health and improve glucose metabolism. Increased RS intake has been associated with reduced glycemic index (GI), lower postprandial glucose response, and decreased risk of metabolic disorders such as type 2 diabetes and cardiovascular diseases (Rashed et al., 2022). Therefore, enhancing RS and protein content in maize represents a promising approach to developing health-oriented staple foods.
Based on endosperm color, maize is broadly classified into yellow and white types. While yellow maize dominates global production due to its extensive use in feed and poultry industries, white maize remains preferred for human consumption in many regions because of its superior sensory qualities (Revilla et al., 2022). However, white maize has received comparatively less research attention, leading to slower breeding progress. Its improvement is further constrained by the complex inheritance of kernel color and the limited availability of temperate-adapted germplasm. A major gap in white maize breeding is the lack of integrated studies combining agro-morphological evaluation with nutritional profiling. In this context, the present study was undertaken with the following objectives: (i) to assess the extent of agro-morphological and yield-related variability among 100 white maize inbred lines under temperate conditions, and (ii) to identify nutritionally superior inbred lines with high resistant starch, low glycemic index, and adequate protein content for use in developing early-maturing, high-yielding, and health-oriented white maize hybrids.

2. MATERIALS AND METHODS	
2.1 Experimental Site and Agro-Climatic Conditions
The field experiment was conducted at the Research Farm of the Division of Genetics and Plant Breeding, Faculty of Agriculture, Wadura, Sopore (SKUAST-K) during two consecutive kharif seasons of 2022 and 2023 under open field conditions. The experimental site lies at an altitude of 1584 m above mean sea level (a.m.s.l.) and is geographically located at 34°20′58″ N latitude and 74°24′02″ E longitude, representing typical temperate agro-climatic conditions of the Kashmir Valley.

2.2 Plant Material
The experimental material consisted of a diverse set of 100 white maize (Zea mays L.) inbred lines, along with three locally adapted check varieties (Table 1). The inbred lines were maintained through bulk sibbing for two successive years to ensure genetic uniformity and seed purity prior to evaluation.

Table 1. List of White Maize Inbred Lines Used as Plant Material
	S. No.
	Genotypes
	S. No.
	Genotypes
	S. No.
	Genotypes

	1
	IC-213092
	36
	IC-213187
	71
	IC-254041

	2
	IC-213123
	37
	IC-213188
	72
	IC-213288

	3
	IC-213124
	38
	IC-213287
	73
	IC-213159

	4
	IC-213133
	39
	IC-254010
	74
	IC-213166

	5
	IC-213134
	40
	IC-254011
	75
	IC-213180

	6
	IC-213135
	41
	IC-254012
	76
	IC-213181

	7
	IC-213136
	42
	IC-254022
	77
	IC-213182

	8
	IC-213137
	43
	IC-254023
	78
	IC-213183

	9
	IC-213138
	44
	IC-254024
	79
	IC-253998

	10
	IC-213141
	45
	IC-254027
	80
	IC-253999

	11
	IC-213142
	46
	IC-254051
	81
	IC-2544000

	12
	IC-213144
	47
	IC-254052
	82
	IC-2544001

	13
	IC-213145
	48
	IC-254053
	83
	IC-2544002

	14
	IC-213289
	49
	IC-254054
	84
	IC-2544003

	15
	IC-213292
	50
	IC-254055
	85
	IC-253974

	16
	IC-213293
	51
	IC-254056
	86
	IC-253975

	17
	IC-213296
	52
	IC-254004
	87
	IC-253977

	18
	IC-213305
	53
	IC-254005
	88
	IC-253978

	19
	IC-213150
	54
	IC-254006
	89
	IC-253979

	20
	IC-213151
	55
	IC-254007
	90
	IC-253391

	21
	IC-213153
	56
	IC-254008
	91
	IC-253986

	22
	IC-213156
	57
	IC-254009
	92
	IC-253992

	23
	IC-213157
	58
	IC-254028
	93
	IC-253988

	24
	IC-213158
	59
	IC-254029
	94
	IC-253997

	25
	IC-213086
	60
	IC-254030
	95
	IC-253980

	26
	IC-213087
	61
	IC-254031
	96
	IC-253982

	27
	IC-213088
	62
	IC-254034
	97
	IC-253995

	28
	IC-213089
	63
	IC-254035
	98
	IC-253987

	29
	IC-213090
	64
	IC-254036
	99
	IC-213185

	30
	IC-213091
	65
	IC-254037
	100
	IC-213186

	31
	IC-213275
	66
	IC-254038
	101
	CHECK-1

	32
	IC-213283
	67
	IC-254039
	102
	CHECK-2

	33
	IC-213282
	68
	IC-254040
	103.
	CHECK-3

	34
	IC-213279
	69
	IC-213180
	
	

	35
	IC-213186
	70
	IC-213180
	
	



2.3 Experimental Design and Field Layout
The entire experimental material was evaluated using an Augmented Block Design (ABD) during both years of study. Each trial comprised 10 blocks, with each block accommodating 10 unreplicated test inbred lines, while the three check varieties were replicated across all blocks. Both trials were conducted at the same location to minimize environmental variability and enable year-to-year comparison.

2.4 Crop Establishment and Agronomic Practices
Sowing was carried out following standard agronomic recommendations for maize under temperate conditions. All genotypes were planted in single rows, maintaining a row-to-row spacing of 0.10 m and a plant-to-plant spacing of 0.20 m. Uniform crop management practices, including irrigation, fertilization, and plant protection measures, were adopted throughout the cropping period to ensure normal crop growth and development.

2.5 Recording of Agro-Morphological Traits
Observations were recorded on thirteen agro-morphological and yield-related traits (Table 2) following standard descriptors. For each genotype, five competitive plants were randomly selected from each plot for recording observations on growth, yield components, and maturity traits at appropriate vegetative and reproductive stages. The mean of five plants was used for statistical analysis. However, days to 50% tasseling, days to 50% silking, anthesis–silking interval, and days to maturity were recorded on a plot basis, following standard phenological assessment procedures.

Table 2. Agro-Morphological Traits and Stage of Observation in white Maize inbred lines
	S.NO
	Agro-Morphological Traits
	Stage of Observation

	1.
	Days to 50% tasseling
	When 50% of plants show tassel emergence

	2.
	Days to 50% silking
	When 50% of plants show silk emergence

	3.
	Anthesis-silking interval (ASI)
	Difference between tasseling & silking days

	4.
	Days to maturity
	When 80–90% plants reach physiological maturity

	5.
	Plant height (cm)
	After maturity but before harvest

	6.
	Ear length (cm)
	At harvest time

	7.
	Ear diameter (mm)
	At harvest time

	8.
	Kernel rows per cob
	At harvest time (manually count)

	9.
	No. of kernels per row
	At harvest time (count on a cob row)

	10.
	Prolificacy
	During/after maturity (number of ears per plant)

	11.
	Shelling %
	After drying and shelling cobs

	12.
	100-Seed Weight (g)
	After harvest (air-dried or oven-dried seeds)

	13.
	Grain yield per plant (g)
	After complete harvesting per plant



Statistical analysis
The agro-morphological data generated from the field experiments were statistically analyzed using the Augmented Block Design (ABD) approach in R statistical software. Adjusted means were computed for all traits. Genotypic differences were tested for significance using critical difference (CD) values, and descriptive statistics including mean, range, and coefficient of variation (CV%) were calculated to assess the extent of variability among genotypes across both years.

3. RESULT AND DISCUSSION
3.1 Descriptive Statistics for Agro-Morphological Traits
The descriptive statistical analysis revealed wide phenotypic variability among the white maize inbred lines for all agro-morphological and yield-related traits during both years of evaluation, indicating a broad genetic base in the experimental material (Tables 3 and 4).
During kharif 2022, substantial variation was observed across all traits (Table 3). Days to 50% tasseling ranged from 51.33 to 94.00 days, while days to 50% silking varied between 53.33 and 91.33 days, reflecting considerable diversity in flowering behavior. The anthesis–silking interval ranged from 1.67 to 3.33 days, with a relatively high coefficient of variation (CV = 20.6%), indicating notable differences in reproductive synchrony among genotypes. Days to maturity varied from 120 to 158 days, suggesting the presence of early-, medium-, and late-maturing inbred lines. Plant height exhibited a wide range (96–254 cm), while ear length (13.88–25.08 cm) and ear diameter (2.57–6.73 mm) also showed considerable variability. Yield-contributing traits such as kernel rows per cob (15.34–27.31), kernels per row (14.81–38.00), prolificacy (0.95–2.32), and grain yield per plant (68–134 g) further demonstrated substantial phenotypic diversity. Moderate to high CV values were recorded for anthesis–silking interval, ear diameter, and prolificacy, highlighting their greater sensitivity to genetic differences (Table 3).
In kharif 2023, a similar pattern of variability was recorded for most traits (Table 4). Days to 50% tasseling and silking ranged from 41.43–88.77 days and 51.43–90.77 days, respectively, indicating consistent variation in flowering across years. Anthesis–silking interval showed a range of 1.96–3.39 days, with a CV of 12.2%, which, although lower than in 2022, still reflected appreciable variability. Days to maturity varied from 95.63 to 157.63 days, confirming the presence of diverse maturity groups. Plant height ranged from 122.56 to 268.48 cm, while ear length (15.21–20.39 cm) and ear diameter (3.71–5.49 mm) exhibited moderate variability. Yield-related traits such as kernel rows per cob (14.08–28.98), kernels per row (19.61–39.11), prolificacy (1.31–2.51), and grain yield per plant (70.43–136.10 g) also showed wide ranges. In general, lower CV values in 2023 for several traits indicated relatively more uniform trait expression compared to 2022 (Table 4).
Overall, the descriptive statistics across both years (Tables 3 and 4) demonstrated consistent and substantial phenotypic variability for flowering, maturity, morphological, and yield-related traits among the white maize inbred lines. This wide range of variation highlights the strong potential of the evaluated germplasm for selection of early-maturing, high-yielding, and agronomically superior genotypes suited to temperate agro-climatic conditions. Descriptive statistics revealed substantial phenotypic variation in flowering, maturity, plant architecture, ear and kernel traits, and yield consistent with broad genotypic diversity shown in other maize evaluations. High ranges and moderate–high CVs for traits such as anthesis silking interval, plant height, and yield components indicate both genetic potential and environmental sensitivity, suggesting effective selection targets for temperate breeding (Mukri et al., 2022; Bista et al., 2022). These patterns agree with regional studies that report wide trait ranges and high heritability for key yield attributes, supporting phenotypic selection and parent choice for hybrid development (Antony et al., 2024; Peer et al., 2024).

Table 3. Descriptive Statistics of Agro-Morphological Traits in Maize Inbred Lines of year (2022)
	S.NO
	TRAITS
	MEAN
	MAX
	MIN
	RANGE 
	CV (%)

	1.
	DTT
	75.18
	94
	 51.33 
	42.67
	8.6

	2.
	DTS
	77.72
	91.33 
	53.33
	37.67
	8.1

	3.
	STI
	2.54
	3.33
	1.67
	1.66
	20.6

	4.
	DTM
	134.85
	158
	120
	38
	4.7

	5.
	PH (cm)
	180
	254
	 96	
	158
	10.1

	6.
	EL (cm)
	18.60
	25.08
	13.88
	11.2
	8.2

	7.
	ED (mm)
	4.48
	6.73
	2.57
	4.16
	12

	8.
	RC
	21.03
	27.31
	15.34
	 11.97
	9.9

	9.
	KR
	29.98
	38
	14.81 
	 23.19
	7.3

	10.
	PROF
	1.75
	2.32
	 0.95
	1.37
	11.2

	11.
	SHELLING%
	72.86
	87.67 
	 51.30
	36.37
	3.9

	12.
	SW (g)
	27.87
	36
	17
	19
	7.2

	13.
	YIELD (g)
	94.98
	134
	68
	66
	7.1



Table 4. Descriptive Statistics of Agro-Morphological Traits in Maize Inbred Lines of year (2023)
	S.NO
	TRAITS
	MEAN
	MAX
	MIN
	RANGE 
	CV (%)

	1.
	DTT
	72.93
	88.77
	41.43
	47.34
	8.7

	2.
	DTS
	75.72
	90.77
	51.43
	39.34
	8.3

	3.
	STI
	2.73
	3.39
	1.96
	1.73
	12.2

	4.
	DTM
	133.85
	157.63
	95.63
	62
	4.7

	5.
	PH (cm)
	184.69
	268.48
	122.56
	145.92
	10.1

	6.
	EL (cm)
	17.72
	20.39
	15.21
	5.18
	4.5

	7.
	ED (mm)
	4.46
	5.49
	3.71
	1.78
	6.0

	8.
	RC
	21.19
	28.98
	14.08
	14.9
	9.6

	9.
	KR
	28.86
	39.11
	19.61
	19.5
	5.7

	10.
	PROF
	1.83
	2.51
	1.31
	1.2
	5.3

	11.
	SHELLING%
	74.90
	84.48
	61.77
	22.71
	2.8

	12.
	SW(g)
	27.73
	35.83
	20.26
	15.57
	5.3

	13.
	YIELD(g)
	100.17
	136.10
	70.43
	65.67
	5.9



3.2 Analysis of Variance (ANOVA)
The analysis of variance revealed the presence of substantial and highly significant genetic variability among the evaluated white maize inbred lines for most of the agro-morphological and yield-related traits during both years of experimentation (Tables 5 and 6). During kharif 2022, the ANOVA showed that treatments (ignoring blocks) were highly significant (p ≤ 0.01) for key phenological traits such as days to 50% tasseling, days to 50% silking, and days to maturity, as well as for major yield and yield-contributing traits including plant height, ear length, ear diameter, kernel rows per cob, number of kernels per row, shelling percentage, 100-seed weight, and grain yield per plant (Table 5). The treatment: test component was also highly significant for most traits, confirming the existence of wide genetic variation among the white maize inbred lines. Furthermore, the treatment: test vs. check comparison was significant for several maturity, morphological, and yield traits, indicating that many test inbreds performed distinctly and, in several cases, superior to the check varieties. Block effects were significant only for a few traits, suggesting limited environmental heterogeneity across blocks and good experimental precision.
Similarly, in kharif 2023, the ANOVA results exhibited significant to highly significant differences among genotypes for the majority of traits studied (Table 6). Treatments showed highly significant variation for flowering traits, plant height, kernel traits, shelling percentage, seed weight, and grain yield per plant, reaffirming the consistency of genetic variability across years. The treatment: test source of variation remained significant for most characters, highlighting stable and repeatable differences among inbred lines. The test vs. check comparison was also significant for several yield and maturity traits, demonstrating the superior performance of certain inbred lines over the checks under temperate conditions. Compared to 2022, block effects in 2023 were relatively lower for most traits, indicating more uniform environmental conditions and stable trait expression. Overall, the ANOVA results across both years (Tables 5 and 6) clearly demonstrated the presence of ample genetic variability, minimal experimental error, and consistent genotypic performance. This confirms the suitability of the evaluated white maize inbred lines for effective selection, genetic improvement, and utilization in hybrid breeding programs under temperate agro-climatic conditions.







Table 5. Analysis of variance (ANOVA) for Agro-morphological Traits in Maize Inbred Lines (Year 2022)
	Source
	Df
	DTT
	DTS
	STI
	DTM
	PH
	EL
	ED
	RC
	KR
	PROF
	SHELL %
	SW
	YIELD

	Treatment (ignoring Blocks)
	102
	133.1**
	133.6**
	0.24
	160.1**
	116.0 **
	16.73**
	0.85**
	7.19
	19.22**
	0.06
	64.9 **
	15.89**
	212.8**

	Block (eliminating Treatments)
	9
	86.1
	86.4
	0.14
	462.8**
	517
	6.08*
	1.83**
	9.93
	3.13
	0.07
	42.6**
	7.49
	521.7

	Treatment: Check
	2
	41.7
	45.0
	0.13
	15.1
	1206
	1.35
	0.08
	0.32
	7.42
	0.02
	1.2
	2.71
	34.2**

	Treatment: Test
	99
	130.6**
	130.7**
	0.25
	162.2**
	1138**
	17.01**
	0.85**
	5.16
	19.62**
	0.06
	59.2**
	15.20**
	213.3**

	Treatment: Test vs. Check
	1
	567.7**
	597.1**
	0.37
	242.3*
	2346**
	20.30**
	2.37*
	9.93
	2.89
	0.24*
	753.4**
	111.06**
	513.4**

	Residuals
	18
	43.5
	41.3
	0.28
	40.9
	347
	2.42
	0. 30
	4.45
	4.87
	0.03
	8.6
	4.19
	47.5


	

Table 6. Analysis of variance (ANOVA) for Agro-morphological Traits in Maize Inbred Lines (Year 2023)
	Source
	Df
	DTT
	DTS
	STI
	DTM
	PH
	EL
	ED
	RC
	KR
	PROF
	SHELL%
	SW
	YIELD

	Treatment (ignoring Blocks)
	102
	131.6**
	133.6
	0.13
	160.0**
	765.1*
	1.34*
	0.15*
	13.71**
	16.59**
	0.05**
	32.2**
	16.54**
	215.3**

	Block (eliminating Treatments)
	9
	84.3
	86.4
	0.13
	469.2**
	656.7
	0.47
	0.21*
	15.47*
	10.86**
	0.10**
	16.6*
	8.57**
	544.2**

	Treatment: Check
	2
	44.0
	45.0
	0.02
	13.7
	1469.2 *
	3.42*
	0.11
	1.97
	1.87
	0.004
	6.5
	0.12
	17.1

	Treatment: Test
	99
	128.9**
	130.7**
	0.13
	162.2**
	741.0*
	1.25
	0.15*
	12.34**
	14.99**
	0.05**
	29.5**
	14.90**
	215.5**

	Treatment: Test vs. Check
	1
	571.6**
	597.1**
	0.25
	237.3*
	1746.4*
	6.45*
	0.31
	171.96**
	204.10**
	0.15**
	351.6**
	212.00**
	593.2**

	Residuals
	18
	42.3
	41.3
	0.28
	41.6
	354.8
	0.63
	0.07
	4.40
	2.91
	0.009
	4.6
	2.34
	36.3





3.3 Biochemical profiling of white maize inbred lines
Biochemical analysis of 20 selected white maize inbred lines (Table 7 and Fig. 1) revealed substantial variability in glycemic index (GI), protein content, and resistant starch (RS), indicating significant nutritional diversity. GI values ranged from 54.68 (G37) to 75.60 (G35), identifying both low- and high-GI genotypes. Based on standard classification, G37, G41, G72, G63, G76, G78, G77, G91, G66, and G4 exhibited low GI (< 60), suggesting suitability for developing low-GI food products for diabetic and health-conscious consumers. In contrast, G33, G60, G38, G15, and G35 recorded high GI (> 70), making them potentially useful for energy-dense products.
Protein content varied from 7.58% (G32) to 12.69% (G37), with G37, G41, G72, G63, and G76 showing higher levels (>10%), identifying them as promising sources for nutritional improvement and biofortification programs. RS content ranged from 0.76% to 5.42%, with the highest values recorded in G72 (5.42%), G41 (5.25%), G37 (5.03%), and G77 (4.88%), indicating their potential for functional food applications due to the association of RS with reduced postprandial glucose response and improved gut health. An inverse relationship was observed between GI and both protein and RS, where genotypes with higher protein and RS generally exhibited lower GI (e.g., G37, G41, G72), highlighting the role of compositional balance in regulating starch digestibility and glycemic response. Overall, the observed variation offers valuable opportunities for simultaneous selection of low-GI, high-protein, and high-RS genotypes, supporting nutritional breeding and functional food development. 
Biochemical profiling of the white maize inbred lines in the present study showed marked variability in glycemic index (GI), resistant starch (RS), and protein content, reflecting underlying genetic differences in starch composition and nutrient accumulation. Maize kernels generally contain high starch and variable protein levels, with starch composition influencing digestibility and post-prandial glycaemic response (Amegbor et al., 2022). Resistant starch, which increases with higher amylose content, is associated with slower digestion and a lower glycemic response, offering health benefits such as improved glucose metabolism (Bello-Pérez et al., 2021; Bendiks et al., 2022). Likewise, protein content can vary significantly among genotypes, affecting both nutritional value and starch interactions (Gogoi et al., 2025). These findings align with literature indicating significant biochemical diversity in maize germplasm, supporting the identification of nutritionally superior lines for breeding of health-oriented hybrids.


Table 7: Nutritional Profiling of Selected Accessions Based on Biochemical Traits
	S. No.
	Genotypes
	Glycemic Index
	Protein (%)
	Resistant Starch (%)

	1.
	G37
	53.68
	12.69
	5.59

	2.
	G41
	54.72
	12
	5.25

	3.
	G72
	55.36
	11.07
	5.12

	4.
	G63
	57.6
	10.99
	4.55

	5.
	G76
	54.9
	10.89
	4.63

	6.
	G78
	56.2
	10.86
	4.71

	7.
	G77
	58
	10.77
	4.88

	8.
	G91
	59.1
	10.63
	4.18

	9.
	G66
	55.75
	10.58
	4.3

	10.
	G4
	57
	10.53
	4.4

	11.
	G32
	60.1
	7.58
	0.76

	12.
	G31
	61.25
	8.03
	1.68

	13.
	G80
	63.8
	8.06
	1.9

	14.
	G56
	65
	8.23
	2.14

	15.
	G27
	66.45
	9.08
	2.45

	16.
	G33
	68.7
	9.13
	2.83

	17.
	G60
	70.55
	9.38
	3.12

	18.
	G38
	72.1
	9.39
	3.47

	19.
	G15
	74
	9.54
	3.79

	20.
	G35
	75.6
	9.71
	3.06
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Fig. 1: Nutritional Profiling of Selected Accessions Based on Biochemical Traits

4. CONCLUSION
The present study to assess agro-morphological variability, yield potential, and nutritional quality. Significant variation observed across two consecutive seasons for flowering, maturity, morphological, and yield-related traits confirmed the presence of a broad genetic base and reliable experimental precision. Several inbred lines exhibited superior performance over the checks, indicating strong potential for selection and hybrid development under temperate agro-climatic conditions. Biochemical profiling revealed substantial diversity in glycemic index, protein content, and resistant starch among selected genotypes. Notably, inbred lines G37, G41, G72, and G63 consistently showed low glycemic index, high protein content, and elevated resistant starch, highlighting their suitability for health-oriented maize improvement. The inverse relationship between glycemic index and resistant starch further supports targeted nutritional breeding. Overall, the identified inbred lines represent valuable genetic resources for developing early-maturing, high-yielding, and nutritionally enhanced white maize hybrids, contributing to sustainable production and improved dietary quality in temperate regions.
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