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Though chem ical inputs have created  devastating im pacts on  soil b io logical properties due 
to excessive and indiscrim inate use, they seem  necessary  for crop production. Long term  
application  o f  chem icals causes collapse o f  beneficial soil m icrobial com m unities, increase 
environm ental pollu tion  due to accum ulation o f  soil toxicities. As potato tuber is en tirely  an 
underground p lant part, there is a possib ility  to contam inate tubers w ith  num erous soil toxins. 
R hizosphere associated  beneficial m icrobial inoculants such  as biofilm ed b iofertilizers 
(B FB Fs) have em erged as an environm ental friendly  b iofertilizing  m ethod. Therefore, 
current study aim ed to  develop and assess B FB Fs as an am eliorator for crop productiv ity  o f  
potato  and to  im prove soil quality. In developing B FBFs, fungal-bacterial b iofilm s (FBBs) 
w ere first constructed  using beneficial m icroorganism s isolated from  the rh izosphere o f  
potato  crop cu ltivated  at R egional A griculture R esearch and D evelopm ent Center, 
B andaraw ela, Sri Lanka. Then, d ifferent com binations o f  the beneficial biofilm s were 
applied  to potato plants as biofertilizers (BFBF1 and B FBF2) in com bination  w ith chem ical 
fertilizers (CF). G row th  and biochem ical responses o f  potato plants, soil quality  am elioration  
and rh izorem ediation  o f  n itrosam ine and heavy  m etals by d ifferent B FB F and CF treatm ents 
w ere evaluated  under greenhouse and different agroclim atic  conditions for tuberization 
(B andaraw ela, B ibile and Padukka). Results show ed that treatm ent BFBF1 + 50%  CF 
increased tuber w eigh t at B andaraw ela and P adukka field sites com pared to recom m ended 
CF (100% ). BFBF1 + 50%  CF show ed the low est soil and plant tissue pFl, the h ighest soil 
organic carbon (SO C ) and m icrobial b iom ass carbon (M B C ), and the h ighest le a f 
ch lorophyll and tissue calcium  (C a2+) contents com pared to the 100%  CF at all three field 
sites. Further, soil C a2+ content w as significantly  enhanced by the sam e treatm ent com pared 
to  the 100%  CF at B andaraw ela and B ibile field  sites. In addition, internal sugar and starch 
contents w ere altered by BFBF1 + 50%  CF, inducing tuberization. The sam e treatm ent 
enhanced  rh izorem ediation  o f  soil nitrosam ines and  heavy m etals. Thus, it can be concluded 
that the exogenous, favorable biochem ical and  physiological conditions created by the 
BFBF1 induced internal biochem ical m echanism s, leading to enhanced  tuberization, w hile 
im proving  rhizo-rem ediation. Further, the clim atic requirem ents fo r potato  tuberization  have 
been com pensated  by  the b iofilm  m icrobial actions. The findings also confirm ed  that the CF 
can be reduced  by 50%  along w ith the developed B FB F, and  th is  is an enorm ous 
env ironm ental and econom ic gain that im proves soil health.


