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	Pollen grains of Luffa aegyptica Mill. are oblate, spherical, 3-colporate with smooth exine. During germination some time pollen shows polysiphonous condition (Fig. 3). Tubes mostly grow straight (Fig. 2). During initial period of germination there is a steep increase in the length of pollen tube which slows down as the time approaches. Pollen grain of 120 min. stage of germination shows 1287 µm length. (Fig. 1) 
	Fig. 1 Growth of pollen tube at various stages in Luffa aegyptica 
	 
	Effect of Sucrose 
	In the basal medium containing 10% sucrose maximum percentage of germinated pollen grains is 94.50% and maximum percentage of pollen showing tube growth is also 94.50% at 60 min. stage. Whereas the percentage of bursting of pollen grain is 2.70%. After 60 min., there is a decrease in the percentage of germinating pollen and pollen showing tube growth with a simultaneous increase in the percentage of bursting pollen grains (Fig 4 -A). 
	 
	Effect of Ca (NO3) 2 (Calcium nitrate) 
	 
	It is observed that if the amount of calcium nitrate is increased in the medium, the percentage of germination is also increased. Pollen grains were germinated by varying the quantity of calcium nitrate in 10% sucrose medium. Maximum germination was reported in 350mg/l calcium nitrate. At 60 min. the percentages of germinated pollen grains and pollen showing tube growth are maximum i.e. is 95.32 % and pollen bursting is minimum i.e. 3.70% Fig 4 -B). Later on as the time approaches percentage of germination decreases.  
	 
	Effect of Boric acid (H3BO3): 
	 
	Boric acid is used as a source of boron. The maximum number of pollen grains is germinated in the 10% sucrose medium containing 350mg Ca(NO3) 2. H2O and 50mg boric acid in 1000ml distilled water. At 60 min the percentages of germinated pollen grains are maximum (96.60%) and the percentage of bursted pollen grain is 3.40%. After 60 min., the percentage of germinated pollen grain decreases and bursting increases (Fig. 4 -C). 
	 
	Effect of Magnesium Sulphate: 
	 
	Maximum pollen grains were germinated in the medium containing 10% sucrose, 50mg boric acid, 350mg calcium nitrate and 200mg magnesium sulphate. Percentage of pollen bursting is 3.40% at 60 min. (Fig. 4 -D). 
	Fig. 4 Effect of different concentrations of (A) sucrose (B) Ca(NO2) H2O (C) H2BO3 and (D) MgSO4. 7H2O on in vitro pollen germination and tube growth in Luffa aegyptica Mill. at 60 min. stage  
	Table - 2 In vitro pollen germination in Brewbaker and Kwack (1963) and Modified basal medium in  Luffa aegyptica  Mill. 
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	DISCUSSION 
	 
	Composition of culture medium for in vitro pollen germination as suggested by Brewbaker and Kwack[16] has not proved to be good for all plant materials and hence, in present work it has been modified for Luffa aegyptica Mill.  
	 
	The modified culture medium prepared in 1000 ml distilled water contains 10% sucrose, 50 mg boric acid, 350 mg calcium nitrate, and 200 mg magnesium sulphate. pH of the medium was adjusted to 6.0. The improved medium can be useful in fundamental and applied studies on the pollen biology of Luffa aegyptica Mill..  
	 
	Pollen grains are known to be packed with biochemicals like sugar, starch, lipids and phytic acid [17] . These storage products get metabolized upon germination and elongation of pollen tube. Thus, they play an important role in germination and in initial stages of pollen tube growth [18, 19] . Intake of the culture medium by the pollen grains initiates mobilization of the stored substances resulting into germination of pollen grains. According to Baker and Baker [20] the required energy for the germination of pollen grains, formation of cell wall components and callose in angiosperms is provided from the nutrient reserves like starch, sugar and lipids stored in pollen grains.              
	 
	Optimum concentration of sucrose required for maximum pollen germination varies from species to species. For example    10% in Najas marina [21]  and in Tradescantia paludosa [22] , 15% in Zea mays [23] and in Avocado cultivars[24] ;  11 to 15% in Asclepiads syriaca [25] ;  30% in Catharanthus roseus [12] and in Abelmoschus esculents [26]; 50% Pistacia vera [27]and 7.5 to  20% in some sp. of Cucurbitaceae family [28] . In the present work the optimum percentage of pollen germination is reported in 10 % sucrose concentration. In Luffa aegyptica 10% sucrose in the medium limits the diffusion rate of water into the pollen and thus prevents the bursting of pollen grains.  
	 
	 
	Calcium is another inorganic substance with notable effect on pollen tube growth. Ca2+ is an essential requirement of pollen tube growth [32]. It has been shown that calcium controls the permeability of pollen tube membrane [33]. Absence of calcium in the medium results in an increase in the membrane permeability leading to the loss of internal metabolites [34]. In the present work, the pollen of Luffa exhibited maximum pollen germination and tube growth at  a higher concentration of calcium nitrate i.e. 350mg/l than that in the original Brewbaker and Kwack medium. It seems that pollen grains of  Luffa aegyptica   contain very small amount of  calcium which may diffuse out of the pollen rapidly in the medium. Higher concentration of calcium in the medium prevents diffusion of the calcium from the pollen. Thus supplementation of calcium in the medium lead to development of straight and rigid pollen tube with vigorous growth. A positive correlation between speed of pollen tube growth and quality of the resulting progeny is also explained [35]. 
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