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ABSTRACT 

Maize,  Amaranthus and several  other  plant  species  have high 

ra tes  of  photosynthesis  and low C0 2  Compensat ion Points-near  0  ppm 

("eff ic ient"  species) .  In  cont rast ,  many other  species  have low photo-

synthet ic  ra tes  and high Compensat ion Points  (" ineff icient  species) .  

A s imple and rapid method reported by Menz e t  al  (1969)  which was based 

on the correla t ion between low C0 2  Compensat ion Points  and high photo-

synthet ic  e ff iciency was used for  screening seedl ings for  photosynthetic  

eff ic iency.  Amaranthus s pecies ,  and Ipomoea bata tas plants  were used 

in  this  s tudy and were character ised by these parameters .  

After  c lass i fying Amaranthus as  "eff ic ient"  and Ipomoea 

batatas (Sweet  potato)  as  " ineff icient"  species  by the Menz e t  al  method,  

C0 2  Compensat ion Points  of  s ingle  and detached leaves of  these plants  

were measured in  a  c losed system using an Infra  Red Gas Analyser .  C0 2  

Compensat ion Points  were found to  be 0  ppm f or  Amaranthus w hile  Sweet  

Potato p lants  had Compensat ion Points  of  24 ppm t o  30 ppm a t  22°C.  

Ninety var iet ies  of  Ipomoea batatas were tested for  Compensat ion Points  

and were found to  a l l  posses  high Compensat ion Points .  

C0 2  Compensat ion Points  were measured a t  dif ferent  temperatures  

ranging from 20°C to 50°C for Amaranthus spp. and 20°C to 40"C for Ipomoea 

batatas in  order  to  invest igate  the effec t  of  temperature  on J 2  Compensat ion 

Points ,  In  Amaranthus s pecies ,  C0 2  Compensat ion Points  remained a t  0 to  3 ppm 

even at  50°C. ,  but  in  Ipomoea b atatas ,  a  gradual  increase in  C0 2  Compensat ion 

Point  was observed with increase of  leaf  temperature.  I t  was a lso found 
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that  this  ef fect  was greater  i f  the plants  were deprived of  essent ia l  

mineral  e lements .  

Plant  age and leaf  age showed l i t t le  effect  on C0 2  Compensat ion 

Points  in  both Amaranthus and Ipomcea bat atas .  Only minor  dif ferences in  

Compensat ion Points  (1 to  3  ppm) were observed between young and old plants  

and between upper ,  middle  and lower leaves.  

The effect  of  moisture  s t ress  induced by applying Mannito l  

solut ions to  leaf  pet io les ,  was marked.  No immediate  ef fect  was observed,  

but  the appl icat ion of  Mannitol  solut ions to  the leaf  pet ioles  for  longer  

per iods (4 to  24 hours)  resul ted in  a  gradual  increase in  Compensat ion 

Point .  

Spraying potassium-napthenate  solut ion on the leaves of  Ipomoea 

batatas plants  d id not  cause any change in  C0 2  Compensat ion Points  and 

the removal  of  the root  tuber  of  rooted leaves of  Sweet  Potato l ikewise 

caused no change in  C0 2  Compensat ion Points .  

Inducement  of  mineral  def ic iency resul ted in  an increase in  

C0 2  Compensat ion Points  in  Amaranthus and Sweet  Potato plants ;  the 

def ic iency of  Ca,  Mg,  and Fp had no effect  on Compensat ion Points  

in  Amaranthus b ut  the def ic iency of  K,P,N an d S resul ted in  an increase 

in  Compensat ion Points  in  th is  species.  In Sweet  Pota to ,  K,  P and N 

def ic iency showed a  greater  effect  on C0 2  Compensat ion Points  than the 

def ic iency of  Ca,  Mg,  Fe and S .  In  Amaranthus graci-Xts ,  the  removal  of  

the  mineral  def iciency by the appl icat ion of  complete  nutr ient  solut ion 

to  the minera l  def ic ient  plants  was found to  have an ef fect  ot  deceasing 

C0 2  Compensat ion Points  of  the  mineral  def icient  plants  to  the low values  

(0  to  3 ppm) which were found in  heal thy specimens of  this  species .  The 

appl icat ion of  the def icient  mineral  e lement  solut ion to  a  s ingle  leaf  
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f rom cer ta in  mineral  def icient  plants  showed a  s imilar  effect  (a  decrease 

in Compensation Points) in Amaranthus. 

These resul ts  are  discussed in  terms of  their  possible  appl ica­

t ion to  elucidation of  the differences between "eff icient"  (CO and 

" ineff ic ient"  (C 3 )  species .  


