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Genetic diversity studies using D2 statistics in Finger Millet (Eleusine coracana (L.) Gaertn.) Genotypesfor Agro-Morphological and Biochemical Traits
=====================================================================

Abstract

The present experiment was undertaken in a set of fifty five diverse genotypes of finger millet to extract information on genetic variability, genetic diversity, correlation coefficient, path coefficient and stability analysis based on morphological and quality characters. The research was carried out at four different locations viz., Waghai, Vanarasi, Navsari and Dediyapada during kharif, 2023 in Randomized Block Design with three replications. The D2 analysis indicated wider genetic diversity among fifty five genotypes of finger millet which were grouped in five different clusters by Tocher's method. The results indicated that a maximum number of diverse genotypes (41 genotypes) were appeared in cluster I followed by cluster II (11 genotypes), whereas cluster III, IV and V were mono-genotypic, consisted of single genotype. These genotypes are likely to have extreme form of expression for particular character. Based upon inter-cluster distances, it is advisable to attempt crossing between genotypes belonging to cluster III and V, to derive transgressive segregants for trait of interest to improve in Finger millet. It was observed that grain yield per plant, fingers per panicle, calcium content, ear head length, fodder yield per plant, iron content, days to 50% flowering, 1000 grain weight, finger width, protein content, plant height, ear head weight, productive tillers per plant contributed much towards total genetic divergence. On the basis of cluster means for different characters, it could be concluded that high yielding genotypes coupled with other important physiological traits could be selected as parents for hybridization programme.
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Introduction

Finger millet (Eleusine coracana (L.) Gaertn.) is an important annual kharif crop, commonly known as African millet or 
Ragi. It is a self-pollinated tetraploid species (2n = 4x = 36; AABB), belonging to the family Poaceae and genus Eleusine. Finger millet is primarily cultivated in two major continents—Africa and Asia—for both grain and fodder purposes (Sood et al., 2017; Sood et al., 2019). The name "finger millet" is derived from its distinctive inflorescence structure, where the spikes resemble human fingers.

Globally, finger millet ranks as the sixth most important cereal after wheat, rice, maize, sorghum, and pearl millet, and it holds the fourth position among millets (Ceasar et al., 2018). In India, it is predominantly grown in Karnataka, Tamil Nadu, Andhra Pradesh, Maharashtra, Odisha, Gujarat, Jharkhand, Uttar Pradesh, Madhya Pradesh, and Uttarakhand. It is widely regarded as a food-security crop due to its excellent nutritional profile and superior storage qualities (Ramashiaet al., 2018).

Finger millet grains are rich in nutrients, containing 65–75% carbohydrates, 2.5–3.5% minerals, 5–8% protein, and 15–20% dietary fiber (Chetan and Malleshi, 2007). It is particularly notable for its high calcium content (344 mg/100 g), which is approximately ten times higher than wheat, maize, or rice and nearly three times higher than milk (Shobana et al., 2013; Kumar et al., 2016). Additionally, its low glycemic index and high fiber content make it beneficial in managing diabetes, obesity, and hypertension (Swapnil et al., 2024; Sharma et al., 2023).

Exploitation of the existing genetic variability is the cornerstone of any crop improvement program. An understanding of the magnitude of variability for important agro-morphological traits is critical to facilitate effective selection (Singh et al., 2020). Genetic improvement depends on the diversity and adaptability of genotypes across different environments (Rai and Jat, 2022). The characterization and evaluation of germplasm are essential to identify useful alleles and superior genotypes for breeding programs.

Phenotypic expression of a trait is the result of interaction between genotype and environment. Therefore, it is essential to partition phenotypic variability into genotypic and environmental components to determine the heritable fraction of variation. Heritability, in broad sense, estimates the proportion of observed variation that is genetic in nature, while genetic advance provides an estimate of the expected improvement through selection. High heritability combined with high genetic advance suggests the predominance of additive gene action, and such traits are ideal targets for selection (Johnson et al., 1955; Allard, 1960; Zhang et al., 2023).

Multivariate analysis through principal component analysis and Mahalanobis D2 statistics is a vital tool to study morphologically complex individuals as well as for determining the degree of divergence across the populations. It is widely employed in genetic diversity study, whether it is morphological, molecular or biochemical analysis. Using principal component analysis and Mahalanobis D2 statistics, the current work was attempted to estimate the genetic diversity for different characteristics in finger millet genotypes.

Materials and methods


The experiment was conducted during kharif, 2023 having 55 diverse finger millet genotypes, evaluated in randomized block design at Hill Millet Research Station, Navsari Agricultural University, Waghai, Gujarat; Niger Research Station, Navsari Agricultural University, Vanarasi, Gujarat and College Farm, N. M. College of Agriculture, Navsari Agricultural University, Navsari, Gujarat and KVK, Dediyapada during kharif, 2023. The seedlings were planted at 22.5 x 10 cm2 spacing. All recommended practices were followed and timely plant protection measures were taken to avoid damage through insect-pests and diseases.

The observations on five randomly selected plants were recorded for 15 morphological and quality characters were considered for statistical analysis, viz., plant height (cm), days to 50 % flowering, Days to maturity, Productive tillers per plant, Fingers per panicle, finger width (cm), ear head length (cm), ear head weight (g), 1000 seed weight (g), grain yield per plant (g), fodder yield per plant (g), harvest index (%), iron content (mg/100g), calcium content (mg/100g) and protein content (%). Mahalanobis D2 statistics were used to analyse the data for fifteen characteristics in order to explore genetic diversity. Mahalanobis D2 statistics can be used to quantify the degree of genetic divergence and provide a quantitative assessment of the relationship between geographic and genetic diversity based on generalized distance, are an established and useful tool (Mahalanobis, 1936). To investigate morphologically complex individuals and gauge the degree of population divergence, multivariate analysis is a crucial technique. For analysing several measurements on one study subject, multivariate techniques are helpful. It is frequently employed in genetic diversity study, regardless of whether the method is morphological, molecular or biochemical.

Results and Discussions

Mahalanobis D2Analysis
MultivariatetestusingWilk'scriterionwascarriedouttotestthedifferenceamong fifty-five finger millet entries. Wilk's criterion was significant and eventually the differences among entries were also significant. Mahalanobis-D2 statistic was computed between all possible pairs of fifty-five finger millet genotypes and the genetic diversity presented among the genotypes was assessed.

Distributionof genotypesintoclusters
Fifty-five genotypes of finger millet were grouped into five clusters by Tocher's method. The composition of clusters is given in Table 1and Fig. 1. The results indicated that a maximum number of diverse genotypes (41 genotypes) were appeared in cluster I followed bycluster II (11 genotypes), whereas cluster III, IV and V were mono- genotypic, consisted ofsingle genotype. These genotypes arelikelyto haveextreme form ofexpression forparticularcharacter. Genotypes ofdifferent geographical areas werefall inonegroupandalsothegenotypesofthesamegeographicalareawereclubbedinto  different groupsindicatingthereisnoformedrelationshipbetweengeographicaldiversity and genetic diversity. These results are in close agreement with Pateletal.(2018b)(in littlemillet),Rawatetal.(2018),Suryanarayanaetal.(2019),KeerthanaandChitra(2020), Mahalleet al. (2020), Patel et al. (2020), Suthediyaet al. (2021), Bharathi et al. (2023), Karvaretal.(2022),Ketanetal.(2022),Madhusrietal.(2022),Palietal.(2022),Bharathi et al. (2023), Anuradha et al. (2023), Charitha et al. (2023) and Patel et al. (2024).

In heterosis breeding, genotypes of diverse groups were known to play very importantroleofpotentialparentsandwheneachgenotypeofdifferentclusterswereinter crossed, which are likely to produce heterotic combinations.

Intra andInterCluster Distances
The intra and inter cluster distances (D) between all possible pairs of five clusters were computed and presented in Table 2 as well as shown in fig. 2. A study of the data revealed that the inter-cluster distance (D) ranged from 59.44 to 225.28. The maximum inter-cluster distance (D=225.28) was observed between cluster III and V followedbythosebetweencluster IVandV(D=194.97)andclusterIIandV(D=160.63). The minimum inter-cluster distance (D=59.44) was observed between cluster I and IV followed by the cluster III and IV (D=62.02) and cluster I and III (D=62.6). Intra-cluster distance (D) ranged from 0.00 to 36.91. At intra-cluster level, cluster II had the highest intraclusterdistance(D=44.84)followedbyclusterI(D=36.91)whichinvolved11and41 genotypes,respectively.Theintra-clusterdistancewithinclusterIII,IVandVwaszero(0) because these clusters were composed of only single genotype.


Fig.1ClusteringbyTocher’smethod
Table1.Distributionoffifty-fivegenotypesoffingermilletintofivedifferentclustersbasedMahalanobisD2statistics
	Cluster
	Total no. of
genotypes
	Genotypes

	I
	41
	WN-591, WN-566, FM-3026, FM-3005, FM-3004, FM-3022, FM 3027, FM-4006, WN-561, WN-572, FM-4003, WN-575, FM-4002, FM-3015, FM-3006, FM-4007, FM-3014, FM-4010, FM-3023, FM-3028, WN 494, FM-3010, WN-544, FM-3024, FM-3016, WN-548, FM-3021, WN-550,WN-560,FM-3025,WN-569,FM-4008,WN-581,FM-4012,FM-3017,FM-4004,WN- 562, FM-4001, FM-3002, FM-4009, FM-4005

	II
	11
	FM-3009, FM-3003, FM-4011, FM-3013, FM-3018, FM-3019, FM-3001, FM-3008, FM-3007, WN-577, WN-592

	III
	1
	FM-3020

	IV
	1
	FM-3012

	V
	1
	FM-3011


Table 2.Averageintraandinter-clusterdistancefordifferentgenotypes
	Cluster
	I
	II
	III
	IV
	V

	I
	36.91
	75.85
	62.6
	59.44
	129.43

	II
	
	44.84
	68.00
	149.31
	160.63

	III
	
	
	0
	62.02
	225.28

	IV
	
	
	
	0
	194.97

	V
	
	
	
	
	0


The intra and inter cluster distances were considerably high revealing very interesting genetic diversity. The range of intra cluster distance was from 0.00 (mono- genotypic clusters) to 44.84 (cluster II). Cluster II showed high intra cluster distance. Higherintraclusterdistanceindicatedhigherdiversityamongthegenotypes.Similarresult forclusterIIIwasreportedbySuryanarayanaetal.(2014).Similarandnearbyintra-cluster range was reported by Selvarani and Chandirasekaran (2000) (in banyard millet), Suryanarayana et al. (2019), Keerthana and Chitra (2020), Mahalle et al. (2020), Patel et al.(2020),Suthediyaetal.(2021),Bharathietal.(2023),Karvaretal.(2022),Ketanetal. (2022), Madhusri et al. (2022), Pali et al. (2022), Bharathi et al. (2023), Anuradha et al. (2023), Charitha et al. (2023) and Patel et al. (2024).

As far as inter-cluster distance was concerned, high value of inter-cluster distance pointed out towards high amount of diversity between the clusters involved. Hence, from theabovediscussions,itwasconcludedthatthegenotypesfromtheclusterIIIandVwere more divergent than any other cluster. Same results were reported by Selvarani and Chandirasekaran (2000), Bharathi et al. (2023), Pali et al. (2022) Bharathietal.(2023),Anuradhaetal.(2023),Charithaetal.(2023)andPateletal.(2024). As we discussed above magnitude of heterosis largely depended on the degree of genetic diversityintheparentallines.Hence,thegenotypesbelongedtothedistinctcluster(IIIand V) could be used in hybridization program for obtaining a wide spectrum of variability among the segregates. From the results of this investigation, it was found that number of clusterscontainedatleastonegenotypewiththedesirabletraits,whichruledoutthe possibilityof selecting directly one genotype for immediate use. Therefore, hybridization betweentheselectedgenotypesfromdivergentclustersisessentialtojudiciouslycombine all the targeted traits.

Contribution ofVariousCharactersTowardsGeneticDivergence
The analysis for estimating the contribution of various characters towards the expression of genetic divergence (presented in Table 3 and Fig. 3) indicated that the traitsviz.,grainyieldperplant(g)(11.58%),fingersperpanicle(11.04%),calciumcontent (mg/100g)(9.76%),earheadlength(cm)(9.09%),fodderyieldperplant(g)(8.48%),Iron content (mg/100g) (7.95%), days to 50% flowering (6.94%), 1000 grain weight (g) (6.67%), finger width (cm) (6.06%), protein content (%) (5.93%), plant height (cm) (5.93%), ear head weight (g) (4.78%), productive tillers per plant (4.51%), harvest index (%) (0.88%) and days to maturity (0.40%) contributed towards genetic divergence in the present material under study (Table 3). Those accounted nearly 100% of total divergence available in the genotypes.

In the present study, grain yield per plant (g) (11.58%), fingers per panicle (11.04%),calciumcontent(mg/100g)(9.76%),earheadlength(cm)(9.09%),fodderyield perplant(g)(8.48%),Ironcontent(mg/100g)(7.95%),daysto50%flowering(6.94%), 1000 grain weight (g) (6.67%), finger width (cm) (6.06%), protein content (%) (5.93%), plantheight(cm)(5.93%),earheadweight(g)(4.78%),productivetillersperplant(4.51%) appeared to be the most important traits contributing maximum towards genetic divergence,whileonly2morphologicalparametersharvestindex(%)(0.88%)anddaysto maturity (0.40%) contributed very low towards total divergence in the present study. Similar results were also obtained by Saundaryakumari and Singh (2015), Nirubana et al. (2017), Reddy et al. (2020), Bharathi et al. (2023), Anuradha et al. (2023), Charitha et al. (2023) and Patel et al. (2024).

ClusterMeans forDifferent Characters
ClustermeanforallthefifteencharacterswerepresentedinTable4 .Theresults clearly indicated appreciable difference among cluster means for most of the characters.

The cluster mean for plant height (cm) ranged between 121.58 and 104.00. The maximumclustermeanforplantheight(cm) wasobservedincluster II(121.58)followed by cluster I (120.47), cluster IV (114.00) and cluster V (108.66). The minimum cluster mean was observed in cluster III(104). Selection of genotypes for plant height (cm) from cluster III (104) will be highly promising had short plant stature than rest of the cluster.

Theclustermeanfordaysto50%flowering rangedbetween77.60and70.68.The maximum cluster mean for days to 50% flowering was observed in cluster II (77.60) followed by cluster V (77.47), cluster I (76.57) and cluster IV (72.39). The minimum cluster mean was observed in cluster III (70.68). Selection of genotypes for days to 50% floweringfrom clusterIII(70.68)willbehighlydesirablehad veryshortfloweringperiod and suitable for early maturing.

The cluster mean for days to maturity ranged between 116.34 and 110.42. The maximum cluster mean for days to maturity was observed in cluster II (116.34) followed by cluster V (116.14), cluster I (114.78) and cluster IV (112.48). The minimum cluster meanwasobservedinclusterIII(110.42).Selectionofgenotypesfordaystomaturityfrom clusterIII(110.42)willbehighlydesirablehadveryshortmaturityperiodandsuitablefor early maturing.

Theclustermeanforproductivetillersperplantrangedbetween5.30and4.86.The maximum cluster mean for productive tillers per plant was observed in cluster II (5.30) followed by cluster I (5.22), cluster IV (5.09) and cluster V (4.96). The minimum cluster mean was observed in cluster II (4.86). Selection of genotypes for productive tillers per plant from cluster II (5.30) will be highly desirable had maximum productive tillers per plant that contribute to yield.

The cluster mean for fingers per panicle ranged between 7.29 and 4.92. The maximum cluster mean for fingers per panicle was observed in cluster V (7.29) followed bycluster II(7.18), cluster I (6.62) and cluster IV (6.40).The minimum clustermean was observedinclusterIII(4.92).SelectionofgenotypesforfingersperpaniclefromclusterV (7.29) will be highly desirable had maximum fingers per panicle that contribute to yield.

The cluster mean for finger width (cm) ranged between 0.91 and 0.78. The maximum cluster mean for finger width (cm) was observed in cluster IV (0.91) followed byclusterII(0.89),clusterV(0.86)andclusterI(0.85).Theminimumclustermeanwas observedinclusterIII(0.78).Selectionofgenotypesforfingerwidth(cm)fromclusterIV (0.91) will be highly desirable had maximum finger width that contribute to yield.

The cluster mean for ear head length (cm) ranged between 13.29 and 4.53. The maximumclustermeanforearheadlength(cm)wasobservedinclusterV(13.29)followed bycluster II(9.26), cluster I(7.52) and cluster III (5.41). The minimum cluster mean was observedinclusterIV(4.53).Selectionofgenotypesforearheadlength(cm)fromcluster V (13.29) will be highly desirable had maximum ear head length that contribute to yield.

The cluster mean for ear head weight (g) ranged between 16.79 and 14.15. The maximumclustermeanforearheadweight(g)wasobservedinclusterIV(16.79)followed by cluster I (16.01), cluster II (15.92) and cluster III (14.51). The minimum cluster mean wasobservedincluster V(14.15).TheminimumclustermeanwasobservedinclusterIV (4.53).Selectionofgenotypesforearheadweight(g)fromclusterIV(16.79)willbehighly desirable had maximum ear head weight (g) that contribute to yield.

The cluster mean for 1000 grain weight (g) ranged between 2.83 and 2.67. The maximum cluster mean for productive tillers per plant was observed in cluster II (2.83) followed bycluster III (2.67), cluster I(2.65) and cluster IV (2.39). The minimum cluster mean was observed in cluster V (2.23). Selection of genotypes for 1000 grain weight (g) from cluster II (2.83) will be highly desirable had maximum 1000 grain weight that contribute to yield.

The cluster mean for grain yield per plant (g) ranged between 7.69 and 5.72. The maximum cluster mean for grain yield per plant (g) was observed in cluster II (7.69) followed by cluster I (6.98), cluster IV (6.31) and cluster III (5.92). The minimum cluster meanwasobservedinclusterV(5.72).Selectionofgenotypesforgrainyieldperplant(g) fromclusterII(7.69)willbehighlypromisinghadmaximumyieldperplantthatcontribute to yield.

The cluster mean for fodder yield per plant (g) ranged between 18.75 and 14.25. Themaximumclustermeanforfodderyieldperplant(g)wasobservedinclusterI(18.75) followed by cluster II (18.48), cluster V (16.88) and cluster III (14.67). The minimum cluster mean was observed in cluster IV (14.25). Selection of genotypes for fodder yield per plant (g) from cluster I (18.75) will be highly promising had maximum biomass per plant that contribute to fodder yield.

The cluster mean for harvest index (%) ranged between 30.74 and 30.33. The maximumclustermeanforharvestindex(%)wasobservedinclusterIV(30.74)followed by cluster III (30.33), cluster II (29.54) and cluster I (27.53). The minimum cluster mean was observed in cluster V (25.36). Selection of genotypes for harvest index (%) from clusterIV(30.74)willbehighlypromisinghadmaximumharvestindex thatcontributeto yield.
The cluster mean for iron content (mg/100g) ranged between 3.99 and 2.04. The maximum cluster mean for iron content (mg/100g) was observed in cluster II (3.99) followed bycluster III (3.72), cluster I(2.92) and cluster IV (2.35). The minimum cluster meanwasobservedinclusterV(2.05).Selectionofgenotypes forironcontent(mg/100g) fromcluster II(3.99)willbehighlypromisinghadmaximumironcontentthatisessential micronutrient. Theclustermeanforcalciumcontent(mg/100g)rangedbetween324.30and 249.08.Themaximumclustermeanforcalciumcontent(mg/100g)wasobservedincluster III(324.30)followedbyclusterIV(287.78),clusterII(283.27)andclusterI(274.75).The minimum cluster mean was observed in cluster V (249.08). Selection of genotypes for calcium content (mg/100g) from cluster III (324.30) will be highly promising had maximum calcium content that is essential micronutrient.

The cluster mean for protein content (%) ranged between 9.26 and 7.15. The maximum cluster mean for protein content (%) was observed in cluster III (9.26) followed by cluster V (8.75), cluster IV (8.63) and cluster II (7.91). The minimum cluster mean was observed in cluster I (7.15). Selection of genotypes for protein content (%)fromclusterIII(9.26)willbehighlypromisinghadmaximumproteincontent that is lacking in cereal.

On the basis of cluster means for different characters, it could be concluded that high yielding genotypes coupled with other important morphological and biochemical traits could be selected as parents for hybridization program. Clustering pattern are generallyutilizedinselectionofdiverseparents.Itiswellestablishedthatmorethegenetic divergence in parents used for hybridization program, the greater will be the heterotic potential of the consequent segregants and chance of appearance of broad-spectrum variabilityinsegregatinggenerations.Genotypesofanyclusterwithhighmeancouldbe usedeitherfordirectadoptionorforhybridization,followedbyselection.Therefore,based upon inter-cluster distances, it is advisable to attempt crossing between genotypes belongingtoclusterIIIandV,toderivehighlyheterotichybridsortoderivetransgressive segregants for traits of interest to improve finger millet.
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MahalanobisEuclideanDistance(Nottothe scale)
Fig. 2 Clustering pattern in finger millet genotypes based on morphological characters.

Table 3Contributionoffifteencharactersunderstudytowardstotaldivergencein finger millet
	SN.
	Characters
	No.oftimes rankedfirst
	Contributiontowardsdivergence

	1
	Plantheight(cm)
	88
	5.93 %

	2
	Daysto 50%flowering
	103
	6.94 %

	3
	Daystomaturity
	6
	0.40 %

	4
	Productivetillersperpanicle
	67
	4.51 %

	5
	Fingersperpanicle
	164
	11.04 %

	6
	Fingerwidth(cm)
	90
	6.06 %

	7
	Earheadlength(cm)
	135
	9.09 %

	8
	Earheadweight(g)
	71
	4.78 %

	9
	1000Grainweight(g)
	99
	6.67 %

	10
	Grainyieldperplant(g)
	172
	11.58 %

	11
	Fodderyieldperplant(g)
	126
	8.48 %

	12
	Harvestindex (%)
	13
	0.88 %

	13
	Ironcontent(mg/100g)
	118
	7.95 %

	14
	Calciumcontent(mg/100g)
	145
	9.76 %

	15
	Proteincontent(%)
	88
	5.93 %

	
	Total
	1485
	100


Table 4Cluster meansforfifteencharactersinfifty-fivegenotypesoffinger millet
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Character
Cluster
	Plant height (cm)
	Daysto50% flowering(days)
	Days to maturity (days)
	Productive tillersperplant
	Fingersperpanicle
	Finger width (cm)
	Ear
head length(cm)
	Ear
head weight(gm)

	I
	120.47
	76.57
	114.78
	5.22
	6.62
	0.85
	7.52
	16.01

	II
	121.58
	77.60
	116.34
	5.30
	7.18
	0.89
	9.26
	15.92

	III
	104
	70.68
	110.42
	4.86
	4.92
	0.78
	5.41
	14.51

	IV
	114
	72.39
	112.48
	5.09
	6.4
	0.91
	4.53
	16.79

	V
	108.66
	77.47
	116.14
	4.96
	7.29
	0.86
	13.29
	14.15


	Character
Cluster
	1000
Grain weight (gm)
	Grain
yield
per
plant (gm)
	Fodder
yield per plant (gm)
	Harvest index(%)
	Iron
content (mg/100g)
	Calcium content(mg/100g)
	Protein content(%)

	I
	2.65
	6.98
	18.75
	27.53
	2.92
	274.75
	7.15

	II
	2.83
	7.69
	18.48
	29.54
	3.99
	283.27
	7.91

	III
	2.67
	5.92
	14.67
	30.33
	3.72
	324.3
	9.26

	IV
	2.39
	6.31
	14.25
	30.74
	2.35
	287.78
	8.63

	V
	2.23
	5.72
	16.88
	25.36
	2.04
	249.08
	8.75
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Fig: 3 Percentcontributiontowards diversity
Conclusion



TheD2analysisindicatedwidergeneticdiversityamong fiftyfivegenotypesoffinger millet which were grouped in five different clusters by Tocher's method. The results indicated that a maximum number of diverse genotypes (41 genotypes) wereappearedincluster Ifollowedbycluster II(11 genotypes),whereascluster III, IVand V were mono-genotypic, consisted of single genotype. These genotypes are likely to have extreme form of expression for particular character.



Intra-cluster distance (D) ranged from 0.00 to 36.91. At intra-cluster level, cluster II had the highest intra cluster distance followed by cluster I which involved 11 and 41 genotypes, respectively. The intra-cluster distance within cluster III, IV and V was zero (0) because these clusters were composed of only single genotype.



The maximum inter-cluster distance (D=225.28) was observed between cluster IIIand V followed by those between cluster IV and V and cluster II and V. It was concludedthat the genotypes fromthe cluster III andV weremore divergentthanany other cluster. Hence, the genotypes belonged to the distinct cluster (III and V) could be used in hybridization program for obtaining a wide spectrum of variability among the segregates in finger millet.



Selection of genotypes for plant height (cm) had short plant stature, days to 50% flowering and days to maturity had very short flowering period and suitable for early maturing from cluster III will be highly desirable. Selection of genotypes for productive tillers per plant had maximum productive tillers per plant, 1000 grain weight and grain yield per plant from cluster II will be highlypromising. Selection of genotypes for fingers per panicle and ear head length from cluster V will be highly promising. Selection of genotypes for finger width (cm), ear head weight (g) and harvest index (%) from cluster IV will be highlydesirable. Selection of genotypes for fodder yield per plant (g) from cluster I will be highly promising had maximum biomass per plant that contribute to fodder yield. Selection of genotypes for calcium content (mg/100g) and protein content (%) from cluster III will be highly promising had maximum protein and calcium content that is lacking in cereals. 



In the present study, grain yield per plant, fingers per panicle, calcium content, ear head length, fodder yield per plant, Iron content, days to 50% flowering, 1000 grain weight, finger width, protein content, plant height, ear head weight, productive tillers per plant appeared to be the most important traits contributing maximum towards genetic divergence, while harvest index and days to maturity contributed very low towards total divergence.
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