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I. Abstract 
In vitro vegetable culture is an superlative branch of horticultural biotechnology as the broadness of applied plant biology. The study was conducted to investigate the root, callus, shoot and leaf proliferation from the root, shoot tip and leaf cutting in vitro culture using different IBA and BAP concentrations with Ms media. The highest number of root proliferation was found (1.8) in the concentration of IBA 2.0 + BAP 2.0 mg/l combination cultured from root tip. However, the maximum root proliferation was found in the concentration of IBA 2.0 + 1.0 BAP combination cultured from leaf cutting and shoot tip. Positively callus formation was found better in the concentration of BAP 1-3.0 and IBA 1-3.0mg/l combination than other combination of concentrations in the case of root, shoot tip and leaf cutting. Moreover, the leaf proliferation was found better in the concentration of IBA 2-3.0 + 1-3.0mg/l BAP combination cultured from root tip, leaf cutting and shoot tip than other combination of concentrations. The highest callus weight was found in the cultured from shoot and leaf cutting than root cutting in the concentration of IBA 2.0 + 1.0 mg/l BAP combination. Carbohydrate (as inverted sugar and glucose), chlorophyll and nutrient content (K+, NO3-, Ca++  and Na+), total phenol, antioxidant (DPPH), flavonoid and  total antioxidant  were found in the concentration of IBA 2.0 + 2.0 mg/l BAP combination from broccoli leaf cutting. The present results conclude that it is better to use the combination of the IBA and BAP in the concentration of 1.0-3.0 mg/l to regenerate root, shoot, leaf and callus cell proliferation of broccoli from root tip, shoot tip and leaf cutting.
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a.  Broccoli growth  b. Shoot and leaf  c. Rooting     d. Callus from shoot e. Shoot and leaf proliferation from leaf 
  Fig.1. Photo shows the rooting, callus shoot and leaf proliferation formation.
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