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Abstract
Maize (Zea mays L.) is a leading cereal crop whose genetic improvement depends largely on the availability of diverse and divergent parents. The present investigation was undertaken to assess the mean performance and to quantify the genetic divergence among thirty maize inbred lines for sixteen quantitative characters. The experiment was conducted during the Kharif season of 2023–24 at the Research Farm of the Faculty of Agriculture Science and Technology, AKS University, Satna (M.P.), India, in a randomized complete block design with three replications. Analysis of variance revealed highly significant differences among the genotypes for all sixteen characters, and wide ranges were recorded, particularly for grain yield per plant (108.69–223.99 g), flag leaf length and shelling percentage, indicating the presence of substantial genetic variability. Genetic divergence was estimated using Mahalanobis’ D² statistic, and the genotypes were grouped into four clusters by the non-hierarchical Euclidean clustering method. Clusters I and IV were the largest, each comprising ten genotypes, whereas Clusters II and III contained five each. The maximum inter-cluster distance was observed between Clusters II and III (55.18) and the minimum between Clusters I and IV (22.00). Cluster I recorded the highest mean grain yield per plant, Cluster II the tallest plants and highest test weight, and Cluster IV the highest shelling percentage with the earliest flowering, although the clusters differed only modestly in mean performance for most yield components. The genotypes HKL-163, AMI-106 and AMI-118 emerged as the most promising parents. Hybridisation between genotypes drawn from the divergent Clusters II and III is suggested for exploiting heterosis and recovering desirable transgressive segregants in maize.
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1. Introduction
Maize (Zea mays L.) is one of the most important and versatile cereal crops in the world, cultivated across a wide range of agro-climatic conditions and valued for its use as food, feed and industrial raw material. Owing to its steadily increasing demand, the continued genetic enhancement of grain yield and adaptation remains a major objective of maize breeding programmes (Reddy et al., 2025; Tasnim et al., 2025). Grain yield, however, is a complex quantitative trait controlled by many component characters and their interactions and is strongly influenced by the environment, which makes direct selection for yield alone relatively inefficient (Alam et al., 2022; Dogar et al., 2023; Fayyad et al., 2025).
An understanding of the nature and magnitude of genetic variability in the available germplasm is essential for planning an effective breeding programme, as the mean performance and range exhibited by a set of genotypes reveal the extent of variation present and the scope it offers for selection (Prasanna, 2012; Magar et al., 2021; Rahman et al., 2024; Kiran et al., 2025). Evaluating a diverse array of inbred lines for grain yield and its component characters helps to identify superior and divergent genotypes and provides a sound basis for choosing suitable parents, since the genetic worth of the material ultimately governs the progress that can be achieved through hybridisation and selection (Sher et al., 2012; Pranay et al., 2022).
The success of a hybridisation programme depends largely on the genetic divergence between the parents, since crosses between genetically distant lines are more likely to yield heterotic hybrids and desirable transgressive segregants. Multivariate techniques based on Mahalanobis’ D² statistic, coupled with clustering procedures, provide an efficient means of quantifying the divergence among genotypes, grouping them according to their genetic similarity and revealing the characters that contribute most to the total diversity (Nastasic et al., 2010; Mehandi & Mishra, 2023; Korsa et al., 2024; Sharmin et al., 2024; Naik et al., 2025). The magnitude of the inter-cluster distances and the overall clustering pattern thus offer a reliable guide for selecting divergent parents and for planning crosses aimed at maximising the expression of heterosis in maize (Naik & Mehandi, 2025).
Keeping these considerations in view, the present investigation was undertaken in a set of 30 maize inbred lines to assess the mean performance and magnitude of genetic variability for grain yield and its component characters, and to quantify the genetic divergence among the lines through Mahalanobis’ D² statistic and non-hierarchical Euclidean clustering, so as to group them into distinct clusters and to identify divergent genotypes that may serve as promising parents in future hybridisation and heterosis breeding programmes.
2. Materials and Methods
2.1. Experimental material and site
The present investigation was carried out during the Kharif season of 2023–24 at the Research Farm of the Faculty of Agriculture Science and Technology, AKS University, Satna, Madhya Pradesh, India. The experimental material was comprised of thirty diverse maize (Zea mays L.) inbred lines of varied origin, which were evaluated under uniform field conditions to assess their genetic variability and divergence for grain yield and its component characters. The crop was raised by following the recommended package of agronomic practices for maize, and timely intercultural operations together with appropriate plant-protection measures were adopted throughout the growing season to maintain a healthy and uniform crop stand.
2.2. Experimental design and observations
The experiment was laid out in a randomized complete block design (RCBD) with three replications, each inbred line being accommodated in a separate plot within every replication. Observations were recorded fromon five randomly selected competitive plants from each plot, and the plot means were used for statistical analysis. Data were collected on sixteen quantitative characters comprising two phenological traits, namely days to 50 % pollen shed and days to 50 % silking; four vegetative traits, namely plant height (cm), ear height (cm), flag leaf length (cm) and flag leaf width (cm); and ten ear, yield-component and yield traits, namely tassel length (cm), number of cobs per plant, cob length (cm), cob diameter (cm), cob weight (g), number of rows per cob, cob compactness index, shelling percentage (%), test weight (g) and grain yield per plant (g). The phenological traits were recorded on a whole-plot basis, whereas all the remaining characters were measured fromon the tagged competitive plants at the appropriate crop growth stages.
3. Statistical analysis
All the data recorded on the sixteen characters were subjected to analysis of variance (ANOVA) appropriate to the randomized complete block design in order to test the significance of differences among the inbred lines (Panse & Sukhatme, 1967). The mean performance and range of the genotypes were computed for each character. Genetic divergence among the thirty inbred lines was assessed using from the Mahalanobis’ D² statistic (Mahalanobis, 1936), and the genotypes were grouped into clusters followingby the non-hierarchical Euclidean clustering method (Beale, 1969); the average intra- and inter-cluster distances and the cluster means for the sixteen characters were computedthen estimated to identify divergent genotypes suitable as parents. All computations were carried out in R version 4.4.1 using the agricolae and metan packages, while data compilation and preprocessing were performed in Python 3.12 with the pandas library.
4. Results and Discussion
4.1 Mean performance and range of genotypes
The thirty30 maize genotypes differed significantly for all sixteen characters studied, the coefficient of variation ranging from 1.21 % (number of cobs per plant) to 8.68 % (grain yield per plant), which indicates satisfactory experimental precision (Table 1). Days to 50 % pollen shed averaged 56.02 days and ranged from 52.50 days in AMI-124 to 61.00 days in AMI-105, with P-3378 (52.50), AMI-104 (53.50) and AMI-118 (53.50) also shedding pollen early and UMI-1201, AMI-120 (60.50 each) and AMI-116 (59.50) being late. Days to 50 % silking followed a similar trend, averaging 58.55 days and varying from 54.00 days (AMI-119) to 64.50 days (BML-6), the other early silkers being JM-218 (55.50), AMI-102, AMI-118 and UMI-1201 (56.00 each), and the late ones KARANTI (63.50) and JM-216 (62.50); comparable variation in flowering behaviour among maize genotypes has been reported earlier (Hasan et al., 2025). Among the vegetative characters, plant height averaged 134.91 cm and ranged from 99.86 cm (AMI-111) to 169.43 cm (JM-218), while ear height averaged 57.34 cm with the lowest placement in AMI-119 (41.90 cm) and the highest in AMI-104 (78.08 cm). Tassel length averaged 34.01 cm and varied from 29.25 cm (AMI-119) to 42.31 cm (BML-6). The leaf characters showed wide variation, flag leaf length averaging 26.46 cm and ranging from 15.50 cm (AMI-113) to 44.00 cm (AMI-122), and flag leaf width averaging 4.36 cm with values between 3.10 cm (RCRMHH-2) and 5.33 cm (AMI-105).
Considerable variation was also recorded for ear and yield-attributing characters. The number of cobs per plant averaged 1.61 and ranged from 1.06 (KARANTI) to 2.06 (AMI-116), followed by AMI-113 (1.93) and CML-451 (1.92). Cob length averaged 16.32 cm, the longest cobs being borne by AMI-122 (19.28 cm) and AMI-106 (18.78 cm) and the shortest by RCRMHH-2 (14.18 cm), whereas cob weight varied narrowly around a mean of 15.21 g, from 14.59 g (BML-6) to 17.03 g (AMI-118). Cob diameter averaged 11.66 cm and ranged from 9.76 cm (HKL-163) to 13.18 cm (AMI-115), closely followed by AMI-116 (13.03 cm), while the number of rows per cob averaged 12.57 and varied from 8.40 (AMI-106) to 15.74 (JM-218), with JM-215 and AMI-119 recording 14.50 rows each. The cob compactness index averaged 0.72, the most compact cobs occurring in RCRMHH-2 and AMI-115 (0.86 each) and the least compact in AMI-102 and AMI-122 (0.59 each). Shelling percentage exhibited the widest absolute spread among the yield components, averaging 79.09 % and ranging from 57.48 % (AMI-122) to 89.38 % (P-9144), with JM-215 (87.45 %) and AMI-124 (85.78 %) also shelling efficiently. Test weight averaged 20.36 g and ranged from 15.06 g (AMI-118) to 26.09 g (AMI-102), followed by AMI-122 (25.41 g) and KARANTI (25.27 g). Grain yield per plant averaged 156.70 g and differed more than two-fold between the extreme genotypes, from 108.69 g (in AMI-124) to 223.99 g (in HKL-163), the other superior yielders being AMI-106 (221.08 g), AMI-118 (216.61 g), AMI-113 (204.16 g) and BML-6 (195.90 g). Comparable variation for phenology and yield attributes has been observed in maize hybrids (Prakash et al., 2025).
The wide ranges observed, particularly for grain yield per plant, flag leaf length and shelling percentage, reflect substantial genetic divergence within the material and offer good scope for selection and for the choice of divergent parents in hybridisation programmes (Anjorin & Ogunniyan, 2014). Earliness being desirable, AMI-124 and P-3378 for pollen shed and AMI-119 for silking may be used to develop short-duration hybrids, early silking additionally favouring a narrow anthesis–silking interval under moisture-limited conditions. Semi-dwarf types such as AMI-111 and AMI-105, together with the low-eared AMI-119, are useful for improving plant type and lodging resistance (Robertson et al., 2017), while the long tassels of BML-6 and KARANTI and the larger leaf area of AMI-122 favour pollen production and grain filling, respectively. Among the component traits, AMI-116 and AMI-113 for prolificacy, AMI-122 and AMI-106 for cob length, AMI-115 and AMI-116 for cob diameter, JM-218 and JM-215 for row number, P-9144 and JM-215 for shelling percentage, and AMI-102 and AMI-122 for grain boldness may serve as specific donors. Since grain yield is the ultimate breeding objective, HKL-163, AMI-106 and AMI-118 emerge as the most promising parents for exploiting yield heterosis (Moll et al., 1965); AMI-118, which combined early flowering, prolificacy, long and heavy cobs and high grain yield, was the most desirable single genotype, although its low test weight indicates that its yield derives from grain number rather than grain size.
4.2.  Genetic divergence analysis
Genetic divergence among the tested30 genotypes was assessed following Mahalanobis’ D² statistic (Mahalanobis, 1936), and the genotypes were grouped into clusters by the non-hierarchical Euclidean clustering method (Beale, 1969). The results relating to the clustering pattern, the average intra- and inter-cluster distances and the cluster means for the sixteen characters are presented in Tables 2 to 4 and are discussed below.
4.2.1.  Clustering pattern of genotypes
On the basis of the non-hierarchical Euclidean cluster analysis, the thirty30 maize genotypes were grouped into four clusters (Table 2). Cluster I and Cluster IV were the largest, each accommodating ten genotypes, followed by Cluster II and Cluster III with five genotypes each. Cluster I comprised AMI-107, AMI-112, AMI-118, AMI-119, AMI-120, AMI-121, AMI-122, AMI-123, BML-6 and JM-216, while Cluster IV included AMI-102, AMI-104, AMI-106, AMI-115, AMI-124, HKL-163, CML-451, JM-215, RCRMHH-2 and P-3378. Cluster II consisted of UMI-1201, UMI-1230, JM-218, P-9144 and KARANTI, and Cluster III of AMI-105, AMI-111, AMI-113, AMI-116 and AMI-125. The grouping of the genotypes into four distinct clusters indicates the existence of considerable genetic diversity in the experimental material, which can be effectively exploited in hybridisation programmes (Korsa et al., 2024).
4.2.2.  Intra- and inter-cluster distances
The average intra- and inter-cluster distances are presented in Table 3. The intra-cluster distances ranged from 2.87 (Cluster II) to 4.16 (Cluster III), the comparatively low values indicating that the genotypes within each cluster were closely related, with Cluster II being the most homogeneous and Cluster III the most heterogeneous. The inter-cluster distances were much larger than the intra-cluster distances, confirming wide genetic diversity between the groups. The maximum inter-cluster distance was recorded between Cluster II and Cluster III (55.18), followed by Cluster I and Cluster III (33.38) and Cluster II and Cluster IV (32.73), whereas the minimum inter-cluster distance was observed between Cluster I and Cluster IV (22.00). The large distance between Clusters II and III indicates that genotypes drawn from these two clusters are the most divergent, and their hybridisation is likely to yield a wide spectrum of segregants and greater heterosis for yield improvement (Nastasić et al., 2010).
4.2.3.  Cluster means for different characters
The cluster means for the sixteen characters are presented in Table 4. Cluster I showrecorded the highest mean for grain yield per plant (162.14 g), cob length (16.68 cm) and flag leaf dimensions (flag leaf length 29.61 cm, flag leaf width 4.49 cm), whereas Cluster II registered the tallest plants (157.10 cm) together with the highest tassel length (35.78 cm), cob diameter (11.98 cm) and test weight (22.19 g). Cluster III showrecorded the highest number of cobs per plant (1.76) and number of rows per cob (13.09) but the lowest grain yield per plant (146.55 g) and plant height (107.35 cm), while Cluster IV gaveregistered the highest ear height (67.86 cm) and shelling percentage (83.34 %) along with the earliest flowering (55.20 days to 50 % pollen shed). The differences among the cluster means were, however, relatively small for most yield components — grain yield per plant ranged only from 146.55 g in Cluster III to 162.14 g in Cluster I, and cob weight, cob diameter and cob compactness index varied little among the four groups — indicating that the clusters, though separated in the D² analysis, were broadly similar in average performance. Nevertheless, their complementary strengths, coupled with the wide inter-cluster distance between Clusters II and III, suggest that crosses between genotypes drawn from divergent clusters may help combine desirable attributes and recover transgressive segregants (Korsa et al., 2024).

5. Conclusion
The thirty maize inbred lines exhibited highly significant differences for all sixteen characters studied, and the wide ranges recorded, particularly for grain yield per plant, flag leaf length and shelling percentage, confirmed the presence of substantial genetic variability that can be exploited through selection. On the basis of Mahalanobis’ D² statistic and non-hierarchical Euclidean clustering, the genotypes were grouped into four distinct clusters, Clusters I and IV being the largest with ten genotypes each. The inter-cluster distances greatly exceeded the intra-cluster distances, the maximum divergence being recorded between Clusters II and III (55.18), which indicates that these two clusters are genetically the most dissimilar.
Cluster I recorded the highest mean grain yield per plant and the largest leaf dimensions, Cluster II the tallest plants with the highest test weight, Cluster III the greatest prolificacy and row number, and Cluster IV the highest shelling percentage together with the earliest flowering, although the clusters differed only modestly in mean performance for most yield components. Because the maximum divergence occurred between Clusters II and III, hybridisation between genotypes drawn from these two clusters is expected to generate a broad spectrum of segregants and useful heterosis for yield improvement. Among the individual lines, HKL-163, AMI-106 and AMI-118 emerged as the most promising parents for exploiting yield heterosis. These genotypes may be utilised in future maize breeding programmes aimed at developing high-yielding hybrids and recovering desirable transgressive segregants.
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Table 1: Mean performance of 30 maize inbred lines for 16 characters

	Genotype
	DFPS
	DFS
	PH
	EH
	TL
	CPP
	CL
	CW
	CD
	NRPC
	S%
	TW
	GY
	FLL
	FLW
	CCI

	AMI-102
	54.50
	56.00
	133.03
	63.60
	32.64
	1.51
	17.31
	15.21
	10.27
	11.00
	83.68
	26.09
	168.17
	24.30
	4.77
	0.59

	AMI-104
	53.50
	59.00
	134.22
	78.08
	40.35
	1.31
	15.41
	15.37
	12.38
	13.75
	85.42
	16.94
	152.05
	27.00
	3.90
	0.80

	AMI-105
	61.00
	57.00
	104.52
	51.36
	38.88
	1.72
	15.35
	14.91
	11.43
	13.60
	81.86
	17.42
	122.50
	23.60
	5.33
	0.74

	AMI-106
	57.00
	56.50
	126.30
	59.69
	33.34
	1.65
	18.78
	15.59
	11.56
	8.40
	84.89
	19.31
	221.08
	26.00
	3.70
	0.62

	AMI-107
	57.00
	58.00
	142.32
	43.25
	33.92
	1.57
	15.96
	15.86
	12.46
	11.67
	71.99
	16.65
	114.62
	24.80
	4.30
	0.78

	AMI-111
	56.50
	59.00
	99.86
	49.83
	34.56
	1.44
	15.13
	15.3
	10.74
	12.50
	73.34
	19.37
	112.74
	40.50
	3.73
	0.71

	AMI-112
	54.50
	58.00
	140.22
	50.11
	32.52
	1.78
	16.46
	14.91
	10.81
	10.84
	73.49
	21.06
	161.60
	28.40
	4.17
	0.66

	AMI-113
	58.50
	57.00
	113.32
	63.97
	32.38
	1.93
	15.33
	15.13
	12.67
	12.83
	75.21
	20.66
	204.16
	15.50
	4.47
	0.83

	AMI-115
	57.50
	57.50
	123.61
	63.64
	32.71
	1.72
	15.41
	15.79
	13.18
	13.50
	84.41
	17.24
	132.10
	25.40
	5.10
	0.86

	AMI-116
	59.50
	58.50
	105.70
	51.01
	33.56
	2.06
	17.29
	16.43
	13.03
	13.00
	79.19
	23.15
	123.39
	24.10
	4.10
	0.75

	AMI-118
	53.50
	56.00
	144.32
	49.62
	31.88
	1.80
	18.08
	17.03
	11.35
	13.50
	80.64
	15.06
	216.61
	27.20
	4.77
	0.63

	AMI-119
	54.00
	54.00
	139.08
	41.90
	29.25
	1.41
	16.97
	14.66
	12.56
	14.50
	77.00
	17.05
	176.42
	17.50
	5.00
	0.74

	AMI-120
	60.50
	58.00
	135.95
	55.19
	35.73
	1.22
	14.78
	14.96
	11.99
	13.70
	63.89
	19.81
	166.29
	30.50
	4.20
	0.81

	AMI-121
	58.00
	58.00
	126.44
	52.27
	29.45
	1.60
	15.24
	15.79
	11.91
	11.73
	72.63
	20.87
	112.38
	32.50
	4.30
	0.78

	AMI-122
	56.50
	61.50
	145.53
	56.59
	31.94
	1.53
	19.28
	15.25
	11.33
	11.92
	57.48
	25.41
	167.39
	44.00
	4.63
	0.59

	AMI-123
	54.00
	61.00
	146.84
	54.33
	34.94
	1.47
	15.92
	14.73
	12.70
	11.50
	74.74
	18.97
	147.66
	24.20
	4.95
	0.80

	AMI-124
	52.50
	57.00
	132.77
	64.25
	31.04
	1.34
	14.77
	14.66
	9.87
	12.50
	85.78
	17.63
	108.69
	29.50
	5.07
	0.67

	AMI-125
	54.50
	58.50
	113.37
	53.55
	31.94
	1.66
	16.62
	15.14
	10.66
	13.50
	84.52
	17.08
	169.95
	29.40
	3.93
	0.64

	BML-6
	57.50
	64.50
	138.50
	55.71
	42.31
	1.79
	15.41
	14.59
	12.10
	11.04
	77.67
	18.65
	195.90
	33.00
	4.10
	0.79

	HKL-163
	55.50
	57.00
	131.73
	72.80
	32.51
	1.60
	15.50
	16.17
	9.76
	13.05
	82.32
	23.87
	223.99
	29.00
	4.50
	0.63

	CML-451
	55.00
	59.00
	135.99
	74.45
	35.73
	1.92
	17.29
	15.19
	11.54
	12.50
	84.42
	19.35
	158.17
	20.00
	3.83
	0.67

	UMI-1201
	60.50
	56.00
	165.56
	44.92
	29.45
	1.68
	18.54
	15.84
	11.99
	12.17
	80.19
	23.19
	137.29
	18.00
	4.93
	0.65

	UMI-1230
	55.00
	61.00
	149.25
	52.38
	40.35
	1.51
	17.11
	14.90
	12.70
	13.50
	82.35
	24.98
	151.87
	21.00
	3.80
	0.74

	JM-215
	56.50
	57.50
	139.80
	60.25
	31.94
	1.59
	16.29
	16.40
	10.79
	14.50
	87.45
	22.86
	142.05
	30.00
	3.83
	0.66

	JM-216
	54.50
	62.50
	138.57
	46.50
	33.53
	1.71
	18.72
	16.39
	11.37
	13.50
	79.43
	24.38
	162.50
	34.00
	4.47
	0.61

	RCRMHH-2
	57.50
	59.50
	133.36
	74.28
	30.72
	1.79
	14.18
	16.48
	12.23
	11.07
	77.28
	21.30
	129.08
	26.00
	3.10
	0.86

	JM-218
	54.50
	55.50
	169.43
	51.51
	37.59
	1.55
	17.40
	16.42
	10.74
	15.74
	83.40
	15.87
	165.98
	32.50
	4.57
	0.62

	P-9144
	55.00
	60.50
	153.52
	56.12
	30.98
	1.58
	14.91
	14.66
	12.56
	11.44
	89.38
	21.66
	185.98
	19.50
	4.17
	0.84

	P-3378
	52.50
	59.50
	136.29
	67.59
	33.60
	1.66
	14.91
	14.75
	11.16
	12.08
	77.70
	19.79
	126.99
	18.00
	4.20
	0.75

	KARANTI
	53.51
	63.50
	147.76
	61.55
	40.52
	1.06
	15.28
	15.24
	11.92
	12.50
	80.90
	25.27
	143.35
	18.54
	4.83
	0.78

	Mean
	56.02
	58.55
	134.91
	57.34
	34.01
	1.61
	16.32
	15.21
	11.66
	12.57
	79.09
	20.36
	156.70
	26.46
	4.36
	0.72

	CV
	2.15
	3.16
	4.47
	2.61
	2.38
	1.21
	4.31
	4.38
	3.29
	2.41
	5.31
	4.26
	8.68
	2.94
	3.86
	1.54

	CD (5%)
	0.13
	0.15
	1.04
	0.57
	0.21
	0.14
	0.08
	1.65
	0.02
	0.08
	0.40
	0.33
	0.01
	0.40
	2.05
	0.54









Table 2: Clustering pattern of genotypes on the basis of Non-hierarchical Euclidean Cluster analysis for 16 characters 

	Cluster 
	No. of genotypes
	Genotypes 

	I 
	              10
	AMI-107, AMI-112, AMI-118, AMI-119, AMI-120, AMI-121
AMI-122, AMI-123, BML-6, JM-216

	II 
	              5
	UMI-1201, UMI-1230, JM-218, P-9144, KARANTI

	III 
	5
	AMI-105, AMI-111, AMI-113, AMI-116, AMI-125

	IV 
	10
	AMI-102, AMI-104, AMI-106, AMI-115, AMI-124, HKL-163, CML-451, JM-215, RCRMHH-2, P-3378



[bookmark: _GoBack]Table 3: Estimates of average intra (bold-face) and inter-cluster distances for 4 clusters for 16 characters

	Clusters
	I
	II
	III
	IV

	I
	3.14
	26.56
	33.38
	22.00

	II
	 
	2.87
	55.18
	32.73

	III
	 
	 
	4.16
	29.52

	IV
	 
	 
	 
	2.99





Table 4: Cluster mean values for all 16 characters 

	Cluster 
	 DFPS
	DFS
	PH
	EH
	TL
	CPP
	CL
	CW
	CD
	NRPC
	S%
	TW
	GY
	FLL
	FLW
	CCI

	I
	56.00
	59.15
	139.78
	50.55
	33.55
	1.59
	16.68
	15.42
	11.86
	12.39
	72.90
	19.79
	162.14
	29.61
	4.49
	0.72

	II
	55.70
	59.30
	157.10
	53.30
	35.78
	1.48
	16.65
	15.41
	11.98
	13.07
	83.24
	22.19
	156.89
	21.91
	4.46
	0.73

	III
	58.00
	58.00
	107.35
	53.94
	34.26
	1.76
	15.94
	15.38
	11.71
	13.09
	78.82
	19.54
	146.55
	26.62
	4.31
	0.73

	IV
	55.20
	57.85
	132.71
	67.86
	33.46
	1.61
	15.98
	15.56
	11.27
	12.24
	83.34
	20.44
	156.24
	25.52
	4.20
	0.71










