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Abstract 
 
Nitrate and ammonium are two nitrogen sources for higher plants. Several studies showed that 
ammonium as a sole nitrogen source is toxic to many plant species. Although, increasing of plants 
growth when low amount of ammonium added to nitrate grown plants has been reported. In this 
experiment, different N sources (NH4)2SO4, Ca(NO3)2.4H2O and NH4NO3 at relative addition rate of 
0.15 added to hydroponics. Ammonium decreased fresh weight and root : shoot ratio of plants 
compared to nitrate, and the highest growth achieved by simultaneous application of ammonium and 
nitrate. Because of higher Fv/Fm in ammonium nitrate treatment compared to each N source alone, 
simultaneous application of ammonium and nitrate may has improved photosynthesis apparatus 
efficiency of plants and increased the photochemical quantum yield and consequently increased the 
plant growth. 


