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Crop response to  future air  pollution stress is  important  information for  crop 

production  in the future.  Ozone (O 3 )  and peroxides are recognized as s ignif icantly damaging 

air  pol lutants to plants .   Presently information on ambient peroxides both hydrogen 

peroxide (H 2O2 )  and organic peroxide concentrat ions is  l imited not only in  Thai land and 

South East  Asia but also in Japan.  The objective s of the present study were to accumulate 

data of H 2O2  concentration in Tokyo and Thailand  for  understanding annual and seasonal  

characterist ics  of ambient H 2O2  in Japan and Thailand,  and to  investigate the effect  of  

single O3  and combined O3  and peroxides on physiological  responses  and growth of two 

Japanese and two Thai soybean cul t ivars.   

Hydrogen peroxide concentrations were measured in Tokyo Universi ty of  Agriculture 

and Technology,  Fuchu, Tokyo,  Japan (lat .  35.7 
o
N long. 139.5 

o
E),  Kasesart  Universi ty,  

Kamphaeng Saen,  Nakhon Pathom (lat .  14.0 
o
N long. 100.0 

o
E) and Mae-On, Chiang Mai 

(lat .  18.8 
o
N long. 99.2 

o
E),  Thailand in 2009, 2010 and 2011. During the measurement 

periods,  the monthly average H 2O2  concentrat ion in Tokyo ranged from lower than detection 

l imited  to  2.2 ppbv, and showed lower values in May,  June and November 2010 and become 

zero in January to May  2011. In Chiang Mai,  the monthly average H 2O2  concentration was 

sl ightly  higher than that  of Tokyo, ranging from 1.2 to  3.1 ppbv.  The monthly average H 2O2  

concentrat ions in Nakhon Pathom were three to  four t imes higher than th ose of  Tokyo and 

Chiang Mai in the same period except March to July 2011. The diurnal  characterist ics of  

H2O2  concentrations from October to December 2009 at  Tokyo and Chiang Mai were similar  

and high around noon and low in the morning and late afternoon. Nevertheless,  the pat tern  



 
 

of diurnal  characterist ics  in 2010 at  Chiang Mai was high in  the morning and gradually 

decreased in the afternoon and i t  was different from Tokyo. In the case of Nakhon Pathom,  

the variat ion was high each t ime. Thus,  the diurnal  c haracterist ics  varied from place to  

place and year to  year.  A posi t ive correlat ion between atmospheric H 2O2  and O3 ,  and air  

temperature in Tokyo was found.  The monthly average levels of  H 2O2  concentration in 

Nakhon Pathom measurement si te  ranged from 2 to 10 ppbv in 2010 and 2011, and these 

concentrat ions reach the levels  that  are harmful  to  soybean plants  when combined with O 3  

of  50 ppbv or higher .     

The study of  effects of  peroxides and O3  on physiological  responses  and growth of  

four soybean cult ivars was conducted at  Tokyo Universi ty of Agriculture and Technology,  

Fuchu, Tokyo. Two Japanese soybean cult ivars,  Tachinagaha (TC),  and Chamame (CM) and 

two Thai soybeans,  A75 and Sorjor 5  (SJ5) were selected as plant  mat erials .  Four t reatment  

plots were set  up ;  those are  a  control  plot  (C plot:  free  of  O3  and peroxides),  O 3  50 ppbv (O 

plot),  O3  50 ppbv and peroxides 2 -3 ppbv (OP1 plot)  and O 3  50 ppbv and peroxides 4 -5 

ppbv (OP2 plot).  We found that  combined O 3  and 4-5 ppbv of peroxides (OP2 plot) caused 

severer  damage than the OP1 plot  and single O 3  (O plot)  to leaf  injury,  chlorophyll  content  

and photosynthet ic  rate,  and reduced total  dry weight and pod dry weight .  The net  

photosynthetic  rate  (A) in  OP plots  was reduce d by both low stomatal  conductance (gs)  and 

high CO 2  concentration in intercellular space (Ci) .  While A in O plot  was reduced by the 

low gs only.  In  combined O 3  and peroxides exposure,  SJ5 was the most  sensi t ive cult ivar  in 

leaf  injury,  photosynthetic  rate ,  biomass and pod dry weight ,  while  CM showed less  

sensi t ivi ty for  photosynthet ic  rate  and pod dry weight .  In  addit ion,  the sensit ive soybean 

cult ivar  (SJ5) showed t he highest  gs  in  C,  O,  and OP1 plots  while  the tolerant  cult ivar  (CM) 

show the lowest  gs in O,  and OP1 plots on 10 days after  exposure.    

    


