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Abstract: Total forty genotypes of Chebulic myrobalan (Terminalia chebula Retz.) were selected from the nearby area of Dapoli, Burondi, Wakawali, Murud and Anjarla during Januanry to December 2008 for the present study of variability. These genotypes were studied for six morphological characters of trees and twelve physical parameters of fruits. The analysis of variance revealed significant variation among the genotypes for all the characters. This indicated a greater scope for making selection in these genotypes. The maximum range of variability was observed for morphological characters viz., diameter at base, diameter at breast, girth at base and girth at breast. The estimates of genotypic mean sum of squares indicated comparatively wide range of variation for the characters moisture per cent, TSS and weight of fresh fruits. The estimates of phenotypic variances were found higher than the genotypic variances for most of the characters indicating that these characters were influenced by the environmental factors. The heritability was high for total soluble solids followed by weight of dry fruit, weight of fruit pulp, total sugars and acidity per cent. The genetic advance as per cent of mean was highest for non-reducing sugar followed by weight of fruit pulp, weight of dry fruit, weight of seed and acidity per cent. For selection of candidate plus trees, preference was given to the physical parameters like non reducing sugar per cent, weight of fresh fruit, weight of seed, weight of fruit pulp, moisture per cent and weight of dry fruit as these characters were under genotypic control. On the basis of different characters, WR-4, CR-1, VR-2 and BR-12 were selected as CPTs in Chebulic myrobalan. These CPTs performed well for at least two characters. These CPTs can be used in further research programme. Key words: Chebulic myrobalan (Terminalia chebula Retz.), GCV, PCV, heritability, genetic advance, CPTs etc.



Terminalia chebula Retz. commonly known as Chebulic myrobalan (2n=24) is a deciduous tree belongs to the family Combrataceae. It is native of tropical Asia and is distributed throughout India particularly in Uttar Pradesh, Madhya Pradesh, Gujarat, Himachal Pradesh, Uttarakhand, Punjab, Maharashtra and Karnataka. The species is found in naturally growing forests as well as in farmer fields and is rarely under cultivation. In Maharashtra, the tree distributed in districts of Ahamadnagar, Nasik, Pune, Raigad, Ratnagiri, Satara, Sindudhurgh and Thane. The flowers of this plant contain chebulin and fruit kernels contain palmitic, steric, oleic, lenoleic, arachidic and behenic acids. Chebulin exhibited antispasmodics action on smooth muscle similar to



papaverine. The fruits are known for their, laxative, astringent, alternatives and stomachic properties and their cold infusion. These are used as gargle in stomotitis, chronic ulcers, cough, asthma and urinary diseases. Finely powdered fruit are used to prevent the bleeding and ulceration of gums. Internally, fruits are efficasious in chronic diarrhea, dysentery and flatulence. A fruit extract is used to wash the eyes and fruit paste in burns. Besides, its bark is diuretic and cordiotonic and the gum obtained from the tree is eaten as tonic and in colitis. The ultimate goal of tree breeder is to develop tree species having high economic potential for the forestation programmes. For successful promotion of large scale plantation, there is a need for carefully planned and well directed provenance research. This
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goal can be achieved through careful planning, selection and hybridization following scientific procedures. The principal objective of the present investigation was to obtain information on the genetic variability and its component characters in Chebulic myrobalan quantifying the nature, degree and direction of mutual association between different quantitative characters. Total 40 genotypes of Chebulic myrobalan collected from area approximately 25 km in and around Dapoli were evaluated for six morphological characters of tree and twelve physical parameters of fruits. The material required for present study was collected from the different locations. Total 40 genotypes of Chebulic myrobalan (Terminalia chebula Retz.) were collected from the Dapoli tahsil of Dist. Ratnagiri (MS). Total 13 trees were selected from nearby areas of Dapoli and coded as D-1 to D-13. Similarly, four trees were selected from Burondi area (B-1 to B-4) and 13 trees from Anjarla area (A-1 to A-13). The morphological features of these genotypes were documented for variability study. The present investigation was conducted with objective of selection of Candidate Plus Trees (CPTs) and to study the variability in Chebulic myrobalan trees. Experimental work related to chemical analysis was undertaken in the laboratory of Department of Agricultural Botany, College of Agriculture, Dapoli. Dapoli is situated on the West Coast of Maharashtra at an altitude of 240 m above mean sea level. The study area is situated at 17º16’ to 17º45’ North and 73º16’ to 73º19’ East. The mean annual precipitation is about 3554.8 mm. The mean annual daily maximum and minimum temperature are 31.16ºC and 19.30ºC, respectively. The major soil type is lateritic with moist deciduous forest. The observations were recorded for six morphological characters of tree viz., height of tree (m), canopy diameter (m), diameter at base (cm), diameter at breast height (cm), girth at base (cm) and girth at breast height (cm) and twelve parameters of the fruits viz., weight of fresh fruit (g), diameter of fruit (cm), length of fruit (cm), weight of dry fruit (g), weight of fruit pulp (g), weight of seed (g), moisture (%), TSS (%), acidity (%), total sugar (%), reducing sugar (%) and non reducing sugar (%) as per the procedure given by Cheturvedi and Khanna (1982). The moisture per cent, total soluble solids, acidity per cent, reducing and total sugars were determined as per the procedure suggested by AOAC (1975). Selection of Candidate Plus Trees (CPTs) were done following standard criteria. The criteria



included the straightness of bole, taper of stem, vigour of the plant including pest infection and disease infection, weakness and defects in branches. The data available on individual characters were subjected to the analysis of variance commonly applicable to the Randomized Block Design (Panse and Sukhatme, 1967). The genotypic and phenotypic coefficients of variation were calculated as per the formulae given by Burton and De Vane (1953). Genetic variability is prime requirement for tree breeding programme and nature has created such variation that could be used in tree improvement. The role of tree breeders in improvement of tree crop is attained through the creation of reservoir of variability through different breeding methods and then isolating the desirable genotypes through selection. The variability is imperative for designing different methods. Therefore, the evaluation of germplasm to determine the range of variation and its systematic exploitation and utilization for improvement of tree is important and necessary. A wide range of variation is pre-requisite for tree improvement. It helps in selecting superior trees possessing desired characters or in choosing suitable parents for hybridization. Usually, variability in mono-specific stand is attributed to stand dynamics and has a remarkable genetic control. It is therefore, necessary to analyze, quantify and utilize the variation in tree improvement. Genetic variability: In the present study, wide range of variation was observed in morphological characters of Chebulic myrobalan viz., height of tree (3.50 to 15.00 m), canopy diameter (3.20 to 10.00 m), diameter at base (49.00 to 147.00 cm), diameter at breast (44.00 to 126.00 cm), girth at base (65.00 to 180.00 cm), girth at breast (49.00 to 165.00 cm) (Table 1). Such similar significant variations were also reported by Jamaludheen et al. (1995) in Lagerstroemia speciosa for height of tree, diameter at breast and canopy diameter. Significant variation was also noticed (Table 2 and Table 3) for fruit parameters viz., weight of fresh fruit (6.32 to 10.42 g), diameter of fruit (0.98 to 1.84 cm), length of fruit (1.82 to 3.54 cm), weight of fruit pulp (3.58 to 7.32 g), weight of dry fruit (2.60 to 5.28 g), weight of seed (3.04 to 6.38 g), moisture content (23.94 to 52.60%), TSS (8.04 to 13.94%), acidity (1.23 to 2.65%), total sugar (3.25 to 5.14%), reducing sugar (1.88 to 3.84%) and non-reducing sugar (0.74 to 2.08%). The variation in fruit characters viz., fruit



158



Electronic Journal of Plant Breeding, 2(1): 157-163 (Mar 2011) ISSN 0975-928X



weight, fruit length, fruit width and TSS, acidity per cent, reducing sugar and total sugar were also reported in aonla by Pandey et al. (2008). The variation observed in this species could very well be exploited for identifying CPTs and also can be used in developing existing clonal orchards. Components of variation The total variability observed could be partitioned into three components viz., phenotypic, genotypic and environmental variations. The variability observed in each of these characters was not only due to genotypic differences. It may be due to combination of all the three kinds of variations. Genotypic variance was due to heritable variation. The total observed variation was partitioned into its heritable and non-heritable components and their relative amount was estimated by genetic coefficient of variation. Generally phenotypic variances were found to be of higher magnitude than corresponding genotypic variances. The characters like moisture per cent, TSS per cent and weight of fresh fruit were very much influenced by environmental components. This suggested that the little importance of these characters in crop improvement programme. The phenotypic variances for diameter of fruit, acidity per cent, weight of seed, length of fruit, reducing sugar, non-reducing sugar and weight of dry fruit were closer to genotypic variances revealing that the selection on the basis of phenotypic performance can be equally effective to that of genotypic performance. In the present investigation the phenotypic, genotypic and environmental variances for various characters ranged from 0.03 to 270.96, 0.02 to 85.72 and 0.02 to 185.24, respectively (Table 3). The magnitude of phenotypic variance was greater than genotypic variance for almost all the characters studied. Phenotypic variance was maximum for moisture per cent (270.96) followed by TSS (4.34) and weight of fresh fruit (0.80). Similarly, the magnitude of genotypic variances was also higher for moisture per cent (85.72%) followed by TSS (3.78) and total sugar (0.69). The environmental variances were lower than genotypic variance for most of the characters studied. But it was higher for the weight of fresh fruit, diameter of fruit, moisture content and reducing sugar per cent indicating that these were influenced by the environmental components. The influence of environmental components towards fruit diameter, fruit length, seed diameter, seed weight, TSS, total sugar, reducing sugar and acidity in Emblica officinalis were also reported by Pandey et al. (2008).



Coefficient of variation The GCV and PCV measure the extent of variation present in the population for the particular character. The PCV was highest for non-reducing sugar (28.39) followed by moisture per cent (25.26) and weight of seed (23.18). It was minimum for total sugar (11.62), TSS (15.25) and weight of fresh fruit (23.18). The GCV was maximum for non-reducing sugar (22.50), weight of seed (18.30), acidity per cent (16.76), weight of dry fruit (15.51) and fruit diameter (14.43). It was minimum in total sugar (10.83), weight of fresh fruit (10.81), reducing sugar (11.56) and fruit length (12.78). In the present study the phenotypic variances were closer to genotypic variances revealing that the selection on the basis of phenotypic performance can be equally effective to that of genotypic performance. Similar results were also reported by Varma and Bangarva (2007) in Populous deltoides for fruit weight, fruit length, fruit diameter and weight of seed.



Heritability and genetic advance The heritability was high for total soluble solids (91.50%) followed by weight of dry fruit (88.07%), weight of fruit pulp (85.37%), total sugars (76.05%) and acidity per cent (70.81%). This suggested that these traits were least affected by the environments and therefore can be effectively used as selection criteria. The genetic advance as per cent of mean was highest for non-reducing sugar followed by weight of fruit pulp, weight of dry fruit, weight of seed and acidity per cent. It showed that mass selection based on these characters could be useful in improving weight of dry fruits and weight of seed in breeding material studied. GCV together with heritability and genetic advance is considered as good estimates of genetic gain to be expected from selection on phenotypic basis (Mahmood et al., 2003). Based on these criteria the genotypes selected from this study are given in Table 4. A trait having high heritability and high genetic advance is considered under control of additive genes, which highlights the usefulness of plant selection based on phenotypic performance (Ghosh and Gulati, 2001). High genotypic coefficient of variation in Chebulic myrobalan for the characters non-reducing sugar, weight of seed, acidity per cent, weight of dry fruit, weight of fruit pulp and TSS per cent could be very much exploited for identifying the plus trees. On the basis of mean and genetic parameters for fruit traits, five genotypes were selected for each character (Table 4).
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Conclusion Substantial amount of variation was observed for different morphological and other characters of fruits within the species studied. In general, phenotypic coefficient of variation was greater than the genotypic coefficient of variation. The genotypic and phenotypic variance was maximum for moisture per cent per fruit, followed by TSS per cent per fruit, while minimum genotypic and phenotypic variance were observed in diameter of fruit followed by weight of seed diameter. The heritability was high for total soluble solids followed by weight of dry fruit. The genetic advance as per cent of mean was recorded highest for non-reducing sugar followed by weight of fruit pulp, weight of dry fruit, weight of seed and acidity per cent. For selection of CPTs, preference was given to the parameters like nonreducing sugar per cent, weight of fresh fruit, weight of seed, weight of fruit pulp, moisture per cent and weight of dry fruit as these characters were under genotypic control. On the basis of different characters genotypes WR-4, CR-1, VR-2 and BR-12 were selected as CPTs in Chebulic myrobalan. These CPTs performed well for at least two or more characters. These CPTs can be used in further research programme.



Populas deltoids. The Indian foreste,. 133(4): 506-510.
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Table 1: Variation in morphological characters of trees from different genotypes of Chebulic myrobalan Height of Canopy Diameter at Diameter at Girth at Girth at Genotype tree (m) diameter (m) base (cm) breast (cm) base (cm) breast (cm) BR-1 8.00 7.30 77.50 59.00 93.00 72.00 BR-2 6.25 6.30 83.50 65.00 95.00 76.00 BR-3 5.25 6.70 76.00 61.00 112.00 78.00 BR-4 9.25 8.10 81.50 54.00 121.50 89.00 BR-5 10.25 5.70 74.00 72.00 98.40 81.50 BR-6 7.25 4.80 76.00 68.00 107.50 84.00 BR-7 6.00 7.50 134.00 98.00 127.50 117.00 BR-8 8.50 7.20 66.00 65.00 98.50 79.00 BR-9 3.50 4.10 76.00 59.00 138.00 120.00 BR-10 3.70 3.20 83.00 69.00 92.60 81.40 BR-11 8.25 4.50 78.00 78.00 85.00 75.40 BR-12 11.00 4.00 49.00 55.00 70.00 49.00 BR-13 6.50 4.70 58.00 44.00 65.00 54.00 BR-14 8.25 3.90 98.00 81.00 84.00 75.00 CR-1 10.50 5.58 78.00 62.00 105.00 85.00 CR-2 6.25 6.00 92.00 84.00 110.00 98.00 CR-3 7.00 5.24 87.00 76.00 115.00 90.00 CR-4 5.00 4.70 84.00 81.00 90.00 79.00 CR-5 8.25 4.90 104.00 92.00 130.00 105.00 CR-6 10.25 4.30 116.00 96.00 87.00 76.00 WR-1 15.00 7.10 142.00 116.00 180.00 165.00 WR-2 11.25 6.40 130.00 118.00 140.00 126.50 WR-3 10.40 6.80 147.00 126.00 135.00 115.00 WR-4 7.50 5.70 130.00 113.00 104.00 87.00 WR-5 8.60 4.90 112.00 98.00 128.00 104.00 WR-6 9.40 4.90 96.00 84.00 137.00 127.00 WR-7 11.50 4.40 92.00 80.00 146.00 103.00 WR-8 6.30 4.50 91.00 78.50 106.00 91.00 WR-9 6.00 6.80 78.00 68.00 98.00 78.00 WR-10 12.50 5.50 79.00 69.00 74.00 68.00 MR-1 10.00 4.50 109.00 89.00 132.00 126.00 MR-2 9.70 3.20 64.00 52.00 117.00 113.00 MR-3 10.00 8.20 87.00 74.00 132.00 117.00 MR-4 7.20 7.80 78.00 71.00 87.00 52.00 MR-5 5.20 3.70 82.00 65.00 107.00 67.00 MR-6 8.70 6.20 75.00 58.00 90.00 75.00 VR-1 9.40 10.00 74.00 61.00 117.00 102.00 VR-2 13.50 8.50 103.00 97.00 111.00 96.00 VR-3 11.25 3.50 87.00 76.00 108.00 96.00 VR-4 6.50 6.80 79.00 67.00 124.00 100.00 GM = 8.48 5.703 90.16 76.99 109.95 91.82 SE (±) = 0.22 0.074 2.63 2.23 4.13 3.33 SD = 1.19 0.40 14.42 12.23 22.64 18.2 CV (%) = 14.00 7.17 16.00 15.88 20.59 19.88
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Table 2: Mean performance of Chebulic myrobalan genotypes for fruit parameters Weight Weight Weight Fruit Fruit Weight of fresh of dry of fruit Moisture TSS Acidity diameter Length Genotype of seed fruit fruit pulp (%) (%) (%) (cm) (cm) (g) (g) (g) (g) BR-1 7.38 1.30 2.66 4.62 2.88 4.22 36.97 9.00 1.76 BR-2 6.32 1.68 2.66 3.58 2.96 3.04 42.51 9.90 1.81 BR-3 7.10 1.38 2.76 5.38 3.40 3.42 24.10 8.74 2.34 BR-4 8.24 1.22 2.32 5.02 3.06 4.78 37.97 11.96 2.03 BR-5 8.60 1.52 2.72 5.56 3.64 5.34 32.16 10.92 1.89 BR-6 9.62 1.08 2.92 6.60 3.76 5.56 31.25 11.50 2.11 BR-7 9.82 1.70 3.08 6.36 4.44 5.08 34.61 12.08 1.43 BR-8 8.02 1.28 2.50 3.76 4.22 3.36 52.60 11.12 1.48 BR-9 8.24 1.22 2.22 4.62 3.38 4.60 42.65 12.30 1.95 BR-10 8.46 1.34 2.56 4.72 3.40 4.82 43.87 13.30 1.74 BR-11 9.46 1.70 2.16 5.88 2.60 6.38 37.36 13.14 1.66 BR-12 10.08 1.46 2.16 6.54 3.00 5.76 34.91 13.76 1.84 BR-13 8.34 1.18 1.82 5.62 3.68 4.36 32.17 8.76 1.98 BR-14 10.02 1.24 2.50 6.82 4.18 5.38 31.51 11.52 1.32 CR-1 10.42 1.64 3.54 7.32 4.58 5.44 29.39 10.80 1.23 CR-2 7.66 1.66 2.88 5.64 3.34 3.72 25.06 8.94 1.33 CR-3 9.72 1.44 2.60 5.60 3.68 5.62 41.39 12.16 1.74 CR-4 8.92 1.84 2.64 5.48 3.74 4.22 37.85 11.28 1.81 CR-5 9.92 1.24 2.48 6.50 4.44 5.22 34.32 12.50 2.02 CR-6 8.20 1.48 2.42 5.22 4.18 3.52 35.61 9.14 2.14 WR-1 6.58 1.20 2.96 3.84 3.40 3.14 41.31 8.04 2.15 WR-2 7.04 1.16 2.64 4.20 3.34 3.24 40.02 9.52 1.87 WR-3 8.04 1.34 2.92 5.48 3.86 3.92 31.40 10.28 1.47 WR-4 9.78 1.24 3.06 5.40 4.58 4.24 44.47 12.76 1.70 WR-5 9.46 1.30 2.34 6.16 4.62 4.28 34.79 11.68 1.72 WR-6 9.86 1.08 2.18 6.54 3.68 5.56 33.24 8.74 1.68 WR-7 8.92 1.38 2.32 5.70 4.06 4.48 35.11 9.06 1.37 WR-8 8.12 1.22 2.62 5.56 3.40 4.80 31.22 10.70 1.58 WR-9 9.68 1.26 2.36 6.38 4.18 4.20 33.93 11.20 1.44 WR-10 9.02 1.22 2.40 5.60 3.34 5.46 36.70 11.74 1.63 MR-1 9.54 1.24 2.98 5.68 3.40 6.06 39.63 12.48 1.90 MR-2 9.58 1.52 2.84 6.28 5.28 4.30 34.22 12.56 1.98 MR-3 8.86 1.42 2.80 5.50 4.52 3.42 36.15 13.94 2.04 MR-4 9.48 1.80 3.22 6.38 4.74 3.96 32.04 12.76 2.56 MR-5 8.58 1.68 2.80 6.40 3.68 5.22 23.94 13.08 2.65 MR-6 9.74 1.18 2.06 6.00 4.58 4.92 37.96 13.76 1.97 VR-1 9.74 0.98 2.06 6.30 3.40 5.74 34.61 11.92 1.72 VR-2 10.32 1.22 3.00 6.80 4.44 5.88 33.98 10.40 1.66 VR-3 9.78 1.24 2.72 7.16 4.18 5.60 26.60 10.60 2.07 VR-4 9.40 1.78 2.50 5.88 5.28 4.12 36.36 9.00 2.00 GM = 8.90 1.38 2.61 5.70 3.86 4.66 35.40 11.18 1.82 CD = 1.21 0.27 0.34 0.40 0.32 0.82 9.58 0.62 0.24 CV (%) 10.89 15.75 10.54 5.71 6.79 14.25 21.67 4.45 10.76



Non Total Reducing reducing sugar Sugar Sugar (%) (%) (%) 4.04 2.57 1.47 4.10 2.51 1.59 5.14 3.23 1.91 4.73 3.05 1.67 4.74 3.15 1.59 4.99 3.35 1.64 4.58 2.82 1.76 4.53 3.14 1.38 4.82 3.34 1.49 3.34 2.60 0.74 4.35 2.84 1.51 3.84 2.74 1.10 3.79 2.95 0.84 4.06 2.73 1.33 3.69 2.87 0.81 4.32 3.16 1.17 3.75 2.49 1.27 3.25 1.88 1.36 4.02 2.15 1.88 3.95 2.54 1.40 4.70 2.99 1.71 4.63 3.19 1.44 4.37 2.67 1.71 4.89 2.81 2.08 4.64 2.90 1.74 4.53 2.83 1.69 4.81 3.17 1.64 4.11 2.39 1.72 4.12 2.85 1.27 3.95 3.06 0.89 4.52 3.30 1.22 4.16 3.35 0.81 4.31 3.03 1.28 4.10 2.63 1.47 4.23 3.02 1.21 3.89 2.80 1.09 4.70 3.53 1.17 4.00 2.97 1.03 4.64 2.86 1.78 5.00 3.84 1.16 4.31 2.91 1.40 0.31 0.42 0.30 5.69 11.67 17.30



162



Electronic Journal of Plant Breeding, 2(1): 157-163 (Mar 2011) ISSN 0975-928X



Table 3: Analysis of variance and estimates of genetic parameters for Chebulic myrobalan Mean sum of squares PCV GCV Characters Rep. Genotypes Error (%) (%) (DF=4) (DF=29) (DF=116) Weight of fresh fruit (g) 6.10 5.56** 0.93 15.34 10.81 Diameter of fruit (cm) 0.01 0.24** 0.05 21.37 14.43 Length of fruit (cm) 0.15 0.63** 0.07 16.56 12.78 Weight of dry fruit (g) 0.44 4.01** 0.10 16.53 15.51 Weight of fruit pulp (g) 0.10 2.08** 0.07 17.76 16.41 Weight of seed (g) 2.05 4.07** 0.44 23.19 18.30 Moisture (%) 7.86 4.41** 0.84 25.26 12.98 TSS (%) 3.24 13.54** 0.25 15.25 14.59 Acidity (%) 0.20 0.50** 0.04 19.92 16.76 Total sugar (%) 0.02 1.01** 0.06 11.62 10.13 Reducing Sugar (%) 0.13 0.68** 0.12 16.43 11.56 Non reducing Sugar (%) 0.05 0.56** 0.06 28.39 22.50 Where, ** Significance at 1 per cent level * Significant at 5 per cent level PCV = Phenotypic coefficient of variance GCV = Genotypic coefficient of variance ECV = Environmental coefficient of variance H2b = Heritability GA = Genetic advance



different characters of fruits in ECV Genetic (%) advance 10.89 15.75 10.54 5.71 6.80 14.25 21.67 4.45 10.76 5.69 11.67 17.30



1.4 0.28 0.53 1.71 1.21 1.39 4.86 3.21 0.53 0.78 0.49 0.51



h2 49.65 45.64 59.51 88.07 85.37 62.25 26.41 91.50 70.81 76.05 49.55 62.84



GA as mean (%) 15.69 20.09 20.31 29.99 31.24 29.74 13.74 28.74 29.05 18.21 16.77 36.75



Table 4: Candidate Plus Trees selected on the basis of mean and genetic parameters for fruit traits in Chebulic myrobalan Non reducing Acidity Wt. of dry fruit Wt. of fruit TSS Rank Wt of seed (g) sugar (%) (%) (g) pulp (g) (%) 1 WR-4 (2.08) BR-11 (6.38) MR-5 (2.65) CR-1 (7.32) VR-4 (5.28) MR-3 (13.94) 2 BR-2 (1.91) MR-1 (6.06) MR-4 (2.56) VR-3 (7.16) MR-4 (4.74) MR-6 (13.76) 3 CR-5 (1.88) VR-2 (5.88) BR-3 (2.34) BR-14 (6.82) CR-1 (4.58) BR-12 (13.76) 4 WR-8 (1.72) BR-12 (5.76 ) WR-1 (2.15) VR-2 (6.80) WR-4 (4.58) BR-10 (13.30) 5 WR-3 (1.71) VR-1 (5.74) CR-6 (2.14) BR-6 (6.60) WR-5 (4.62) BR-12 (13.76)
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