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Research Notes



Effect of growth regulators on induction of callus in leaf explants of gerbera cultivars L. JEEVA JOTHI, G. BALAKRISHNAMOORTHY, M. VIJAYA KUMAR AND R. MURUGESAN Horticultural Research Station, YERCAUD - 636 602.



For micro-propagation of plants through indirect organogenesis, 2,4-D is frequently employed for callus induction in primary and a few subsequent cultures. However, as the cultures maintained on 2, 4-D are liable to become genetically variable, it should be replaced by NAA or IAA in subsequent cultures. According to George (1993) cell division is regulated by the joint action of auxin and cytokinin as auxins influence DNA and cytokinin exert control over mitosis. In this study, callus induction on two types of explants cultured in MS medium supplemented with NAA and 2 4-D in combination with BA was studied. The experiment was conducted at Horticultural Research Station, Yercaud from 2000 to 2001. The leaf explants (each measuring one sq.cm) viz., leaf bits with midrib and leaf bits with secondary vein taken from field grown gerbera cultivars YCD.1 and Supreme were surface sterilised with 70 per cent ethanol followed by 0.10 per cent mercuric



chloride for 4 minutes. Then, they were washed four to five times in sterile water. Later, the explants were inoculated in MS medium supplemented with different combinations of NAA at 3.0, 4.0 and 5.0 mg l-1 and 2,4-D at 1.0, 2.0 and 3.0 mg 1-1 along with BA at 1.0 and 2.0 mg 1-1. Ten explants were inoculated per treatment and the cultures were kept in complete darkness for 30 days. Observations on the days taken for callus induction were recorded as and when callus initiation was noticed. The percentage of callusing and callus growth score were recorded 35 days after inoculation. The callus index was calculated using the formula, Callus index = Per cent callusing x Growth score. Growth score was recorded by visual observations adopting a scoring system as, No callusing (1), Poor callusing (2), Moderate callusing (3), Good callusing (4). The observations recorded on the percentage of callus induction, the days taken for callus induction and the callus index are presented in Table 1, 2 and 3 respectively.
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Table 1. Effect of growth regulators cultivars and leaf explants on percentage of callus induction



Concentration



Percentage of callusing Leaf explants with midrib Leaf explants with secondary vein



Mean



Grand



YCD.l.



Supreme



Mean



YCD.1. Supreme



Mean



YCD.1. Supreme



NAA 3.0 + BA 1.0



48.85 (56.67)



50.85 (60.00)



49.85 (58.33)



41.16 (43.33)



45.00 (50.00)



43.08 (46.67)



45.00 (50.00)



47.93 (55.00)



46.47 (52.50)



NAA 3.0 + BA 2.0



61.22 (76.67)



66.15 (83.33)



63.69 (80.00)



54.78 (66.67)



59.01 (7333)



56.90 (70.00)



58.00 (71.67)



62.58 (78.33)



60.29 (75.00)



NAA 4.0 +BA 1.0



68.86 (86.67)



74.70 (90.00)



71.78 (88.33)



63.93 (80.00)



68.86 (86.67)



66.40 (83.33)



66.40 (83.33)



71.78 (88.33)



69.09 (85.83)



NAA 4.0 + BA 2.0



77.41 (93.33)



88.67 (98.67)



83.04 (96.00)



68.86 (86.67)



77.41 (93.33)



73.14 (90.00)



73.14 (90.00)



83.04 (96.00)



78.09 (93.00)



NAA 5.0 + BA 1.0



68.86 (86.67)



66.15 (83.33)



67.51 (85.00)



61.22 (76.67)



63.93 (80.00)



62.58 (78.33)



65.04 (81.67)



65.04 (81.67)



65.04 (81.67)



NAA 5.0 + BA 2.0



57.00 (70.00)



61.22 (76.67)



59.11 (73.33)



48.85 (56.67)



52.78 (63 33



50.82 (60.00)



52.93 (63.33)



57.00 (70.00)



54.97 (66.67)



2, 4D1.0 + BA 1.0



59.01 (73.33)



63.93 (80.00)



61.47 (76.67)



54.78 (66.67)



68.86 (73.33)



61.82 (70.00)



56.90 (70.00)



66.40 (76.6)



61.65 (73.33)



2, 4D1.0 + BA 2.0



68.86 (86.67)



77.41 (93.33)



73.14 (90.00)



63.93 (80.00)



68.86 (86.67)



66.40 (83 33



66.40 (83.33)



73.14 (90.00)



69.77 (86.67)



2, 4D2.0 + BA 1.0



83.25 (96.67)



89.10 (100.00)



86.18 (98.33)



77.41 (93.33)



88.67 (98.67)



83.04 (96.00)



80.33 (95.00)



88.89 (99.33)



84.61 (97.17)



2, 4D2.0+ BA 2.0



77.41 (93.33)



83.25 (96.67)



80.33 (95.00)



66.15 (8333)



68.86 (86.67)



6751 (85.00)



71.78 (88.33)



76.06 (91.67)



73.92 (90.00)



2, 4D3.0 + BA I.0



63.93 (80.00)



66.15 (83.33)



65.04 (81.67)



54.78 (66.67)



59.01 (73.33)



56.90 (70.00)



59.36 (73.33)



62.58 (78.33)



60.97 (75.83)



2, 4D3.0 + BA 2.0



54.78 (66.67)



57.00 (70.00)



55.89 (68.33)



46.92 (53.33)



48.85 (56.67)



47.89 (55.00)



50.85 (60.00)



52.93 (63.33)



51.89 (61.67)



Mean



65.79 (80.56)



70.38 (84.61)



68.09 (82.58)



58.56 (71.11)



64.18 (76.83)



6137 (73.97)



62.18 (73.83)



67.28 (80.72)



SEd



CD (0.05)



CD (0.01)



T



2.75



5.46



7.23



V



1.22



2.23



2.95



E



1.22



1.23



2.95



TXV



3.89



7.72



10.22



VXE



1.59



3.15



4.17



TXE



3.89



7.72



10.22



VXTXE



5.50



10.92



14.45



Note : Values in parenthesis indicate transformed values.



Mean
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Table 2. Effect of growth regulators, cultivars and leaf explants on the days taken for callus induction Medium: MS Concentration of



Percentage of callusing



growth regulators Leaf explants with midrib Leaf explants with secondary veins -1



(mg1 )



YCD.l.



Supreme



Mean



NAA 3.0 + BA 1.0



29.67 28.33 26.33 25.00 27.67 28.00 25.33 23.67 22.00 24.33 26.67 27.33 26.19



28.33 27.67 26.00 24.67 28.33 28.67 24.33 22.67 21.33 23.67 25.00 26.33 25.58



29.00 28.00 26.17 24.83 28.00 28.33 24.83 23.17 21.67 24.00 25.83 26.83 25.89



NAA 3.0 + BA 2.0 NAA 4.0 +BA 1.0 NAA 4.0 + BA 2.0 NAA 5.0 + BA 1.0 NAA 5.0 + BA 2.0 2, 4D1.0 + BA 1.0 2, 4D1.0 + BA 2.0 2, 4D2.0 + BA 1.0 2, 4D2.0 + BA 2.0 2, 4D3.0 + BA I.0 2, 4D3.0 + BA 2.0 Mean



T V E TXV VXE TXE TXVXE



YCD.1. Supreme 27.33 26.67 24.33 23.33 25.67 26.33 23.67 21.67 20.33 22.67 24.33 25.00 24.28



26.00 25.33 23.67 22.00 24.33 25.67 22.33 20.33 19.67 21.33 23.00 24.33 23.17



Mean 26.67 26.00 24.00 22.67 25.00 26.00 23.00 21.00 20.00 22.00 23.67 24.67 23.72



Mean



Grand



YCD.1. Supreme 28.50 27.50 25.33 24.17 26.67 27.17 24.50 22.67 21.17 23.50 25.50 26.17 25.24



27.17 26.50 24.83 23.33 26.33 27.17 23.33 21.50 20.50 22.50 24.00 25.33 24.38



SEd



CD (0.05)



CD (0.01)



0.28 0.11 0.11 0.39 0.16 0.39 0.55



0.54 0.22 0.22 0.78 0.32 0.78 1.10



0.73 0.3 0 0.30 1.02 0.42 1.02 1.45



Effect of growth regulators The treatment of 2, 4-D 2.0 mg 1-1 with BA 1.0 mg 1-1 recorded the highest percentage of callus induction (97.17), the earliest callusing (20.83 days) and the highest callus index of 339.2. NAA 3.0 mg 1-1 with BA 1.0 mg 1-1 recorded the lowest percentage of callus induction (52.50), delayed callusing (27.83 days) indicating the insufficient auxin: cytokinin concentration for induction of callus while, 2, 4 D 3.0 mg 1-1 with BA 2.0 mg 1-1 recorded the lowest callus index of 61.7. It was also noted that the addition of BA at high concentration (2.0 mg 1-1) showed higher percentage of callusing with



Mean 27.83 27.00 25.08 23.75 26.50 27.17 23.92 22.08 20.83 23.00 24.75 25.75



NAA (all levels) while, it recorded low frequency of callusing with higher levels of 2,4 D (2.0 and 3.0 mg 1-1). This might be due to the direct interference of 2,4 D with IAA synthesis in the tissues or hastening of IAA degradation as reported by Elliot et al. (1978).



Effect of type of explants When the two types of leaf explants were compared for callus induction, leaf bits with midrib recorded significantly higher percentage of callusing (82.58) than that of leaf bits with secondary veins (73.97). This might be due to the polar transport
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Table 3. Effect of growth regulators, cultivars and leaf explants on the callus index in gerbera Medium: MS Concentration of



Callus index



growth regulators Leaf explants with midrib Leaf explants with secondary veins -1



(mg1 )



YCD.l.



Supreme



Mean



NAA 3.0 + BA 1.0



113.4 153.4 260.1 279.9 173.4 140.0 146.6 260.1 386.8 279.9 160.0 66.7 201.7



120.0 166.6 270.0 193.4 166.6 153.4 160.0 279.9 400.0 290.1 166.6 70.0 203.1



116.7 160.0 265.0 236.7 170.0 146.7 153.3 270.0 393.4 285.0 163.3 68.4 202.4



NAA 3.0 + BA 2.0 NAA 4.0 +BA 1.0 NAA 4.0 + BA 2.0 NAA 5.0 + BA 1.0 NAA 5.0 + BA 2.0 2, 4D1.0 + BA 1.0 2, 4D1.0 + BA 2.0 2, 4D2.0 + BA 1.0 2, 4D2.0 + BA 2.0 2, 4D3.0 + BA I.0 2, 4D3.0 + BA 2.0 Mean



YCD.1. Supreme 43.3 133.4 240.0 260.1 230.1 56.1 133.4 240.0 279.9 166.6 133.4 53.3 164.1



and presence of high amount of IAA within the plant tissue as reported by George (1993). However, leaf bits with secondary veins recorded callus induction earlier (23.72 days) than leaf bits with midrib (25.89 days). This might be due to the presence of juvenile tissues in the leaf bits with secondary vein where rate of cell division would be higher than the other parts. Leaf bits with midrib recorder significantly higher callus index (202.4) than leaf bits with secondary veins (170.1), This result lends support to the earlier findings of Reynoird et al. (1993).



50.0 146.6 260.1 279.9 240.0 63.3 146.6 260.1 290.1 173.4 146.6 56.7 176.1



Mean 46.7 140.0 250.0 270.0 235.0 59.7 140.0 250.0 285.0 170.0 140.0 55.0 170.1



Mean YCD.1. Supreme 78.4 143.4 250.0 270.0 202.8 98.1 140.0 250.1 333.4 223.3 146.7 60.0 182.9



85.0 156.6 265.1 236.7 203.8 108.4 153.3 270.0 345.1 231.8 156.6 63.4 189.6



Grand Mean 81.7 150.0 257.5 253.4 202.5 103.2 146.7 260.0 339.2 227.5 151.7 61.7



(80.72), earlier callus induction (24.38 days) and greater callus index (189.6) than Cv. YCD.1. The time taken for callus induction was the earliest in leaf bits with secondary veins while, the percentage of callusing was the highest in leaf bits with midrib. The highest callus indices of 400.0 and 386.8 were recorded in the leaf bit explants with midrib of the cultivars Supreme and YCD.1 respectively when cultured in MS medium supplemented with 2,4 D 2.0 mg 1-1 with BA 1.0 mg 1-1.



Effect of cultivars The genotypic influence on callusing was studied by many workers (Brown and Atanassov (1985); George, (1993); Ruffoni and Sulius, (1988) and Tosco et al. (1990) who reported that differential response of genotypes for callus induction and proliferation depended on apparently minor differences in the genotype of mother plants. In this study, between the two cultivars tried, Cv. Supreme recorded higher percentage of callusing



References Brown, D.W.W. and A. Atanassov (1985). Role of genetic background in somatic embryogenesis in Medicago. Plant cell Tiss. Organ Cult., 4: 111-122. Elliot, M.C., M.M. Maloney and J.F. Hall. (1978). Auxin relations in Sycamore cell suspension cultures. Plant Physiol., 61 : 45.
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George, E.F. (1993). Plant propagation by tissue culture. Exegetics Ltd., Basingtoke, England. Reynoird, J., D. Chriqui, M. Noin, S. Brown and D. Marie. (1993). Plant regeneration from in vitro leaf culture of several gerbera species. Plant Cell Tiss. Organ Cult., 33: 203 - 210. Ruffoni, B. and S. Sulius (1988). Regeneration from callus in Gerbera jamesonii hybrida,



induction, development and evaluation. Annali dell inst. Sperimentale perla Floricultura, 19 : 73 - 81. Tosco, A., M. Lambordi, L. Marinoni, L. Conti and P. Frangi. (1990). Penotype response to in vitro gynogenesis technique in Gerbera jamesqhii. Acta Hort., 280 : 337 - 340. (Received : June 2002 Revised : January 2003)
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Research Notes



Evaluation and variability studies of brinjal genotypes B. RAMESH BABU*, AND R.V. PATIL Department of Horticulture, University of Agricultural Sciences, Dharwad - 580 005 Email: [email protected]



Brinjal (Solarium melougerra L.) is an important crop of India and is grown in an area of 4.25 lakh hectares with a production of 6.1 million tones and productivity of 14.35 t/ha. Brinjal ranks fair in nutritional value in terms of carbohydrates, proteins, fibre and vitamins like Thiamin, Niacin, Pantothenic acid and Folacin as well as minerals like Calcium, Iron, Potash, Zinc, Copper and Manganese. Thorough evaluation of the genotypes is needed to know the performance of the genotypes in terms of yield and other yield attributing characters. Based on this, promising genotypes can be identified. The genotypes performing well can be released as a variety or it can be put to further use in the breeding programme as a breeding line by the breeder. The success of breeding programme for high yield and quality depends on the nature and magnitude of variation available in the genotypes. The yield and its components are controlled by polygenes and are complex in their mode of



inheritance. They are highly influenced by the environment. So, partitioning of overall variability is necessary into heritable and non-heritable components with genetic parameters like GCV and PCV. In order to have a clear predictability of the breeding value, heritability in conjunction with genetic advance is more effective and reliable in predicting the result and the effect of selection. Hence, in the present investigation , 90 genotypes of brinjal were evaluated to study variability, heritability and genetic advance for eight quantitative characters. Ninety brinjal genotypes were evaluated for eight characters in a Randomized Block Besign (RBD) each in two replications at Vegetable Section of Golden Jubilee Block , Kumbapur Farm, University of Agricultural Sciences, Dharwad, during 2000-2001 from the germplasm maintained at UAS Dharwad. Cultural practices were followed as per the package of practices of UAS (Darwad, 1991). Observations were recorded from the three
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