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Post-Infection Changes in Sugar and Organic Acid Contents of Chilli (Capsicum annuum L.) and 
Mango (Mangifera indica L.) Leaves 

The infect ion of chilli (Capsicum annuum L.) and mango  
(Mangi/era indica L.) leaves by  Curvularia ovoidea 
(HIROE and WATANABE 1) Muntano la  a n d  Curvularia 
lunata (Wakker) BOEDIJN 2 var. aeria (BATISTA, LIMA and  
VASCONCELOS 3) M.B.  Ellis, respect ively  caused con- 
s iderable changes  in sugar and organic acid contents .  
Studies  by  SRIVASTAVA and TANDON ~ have  revealed t h a t  
fungal  invasions cause marked  changes  in the  chemical  
compos i t ion  of d i f fe rent  pa r t s  of plants .  But  so far there  
has  been  no proper  s tudy  of the  changes  induced by  the  
above organisms.  A deta i led  s tudy  was therefore  under-  
taken.  

Materials and methods. Leaves  of the  same age were ino- 
cuia ted wi th  the  respect ive  pa thogens .  1 g each of hea l thy  
and  diseased oven-dr ied  and f ine ly-powdered  leaves was 
taken.  E x t r a c t s  were p repared  wi th  25 ml  of 80% ethanol .  
They  were f i l tered and evapora ted  to dryness .  The resi- 
dues left were dissolved in 1 nfi of 20% e thanol  and 
were centr i fuged at  2000 r p m  for 30 min.  The clear super-  
n a t a n t  l iquids were decan ted  and  used for ch romato -  
graphic  analysis.  

The circular pape r  ch romatograph ic  t echn ique  em- 
ployed by  RAN JAN et al. 5 was followed for de tec t ion  of 
sugars. The ch roma tog rams  were sectored pieces of 
W h a t m a n  filter paper  No. 1 (27 cm in diameter) .  They  
were run in n -bu tano l - ace t i c  a c i d - w a t e r  (4 : 1 : 5, v/v) and 
were subsequen t ly  sprayed  wi th  ani l ine-diphenyl  amine-  
orthophosphoric acid (5 vol. of 4% aniline, 5 vol. of 4% 
d iphenyl  amine  and  1 vol. of orthophosphoric acid), as 

Sugar and organic acid contents of healthy and diseased leaves of 
chilli and mango 

r e c o m m e n d e d  by  BUCHAN and  SAVAGE 6. They  were then  
hea ted  in an electric oven at  110 ~ for 90 sec. 

LUGG and OVERALL'S 7 t echn ique  of one-d imens ional  
paper  c h r o m a t o g r a p h y  was employed  for de tec t ion  of 
organic acids. The runn ing  solvent  was n -bu tanoNfo rmic  
a c i d - w a t e r  (10:2: 5, v/v) and spray  reagent  was 0.04% 
b romopheno l  blue in 90% alcohol (w/v). The Rf  values of 
these sugars and organic acids were compared  wi th  those  
of known  ones. 

Results and discussion. The results  are recorded in t he  
Table.  I t  is ev iden t  f rom the  Table  t h a t  3 sugars, viz. 
sucrose, glucose and fructose,  and  2 organic acids, n ame ly  
inalic acid and citric acid, were p resen t  in the  h ea l t hy  
chilli and mango  leaves. Besides these,  hea l thy  leaves of 
mango conta ined  oxalic acid also. I t  was observed t h a t  the  
3 sugars p resen t  in the  hea l thy  leaves were no t  p resen t  in 
the  diseased leaves of the  2 hosts.  The a m o u n t  of organic 
acids was also mark ed l y  reduced under  such condit ions.  
The to ta l  absence of the  sugars and a considerable  de- 
crease in the  organic acids in infected t issues m a y  be 
a t t r i bu t ed  to the i r  ut i l izat ion by  the  pa thogens .  

Zusammen/assung. Die In fek t ion  der Blg t te r  von  
Capsicum annuum und  Mangi/era indica 1nit den Bla t t -  
pilzen Curvularia ovoidea beziehungsweise  lunata ha t  zur 
Folge, dass  die freien Zucker Saccharose,  Glukose und  
Fruk tose  ve r schwinden  und dass der Gehal t  an organi-  
schen Sguren (Apfelsgure, Zitronens~ture, Oxals/iure) ver-  
minde r t  wird. 
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Sugar and Chilli leaves Mango leaves 
orgaific acid 

Healthy Diseased Healthy Diseased 

Sucrose 2 + + 
Glucose q + 
Fructose + --  + 
Malic acid 2 ~- + 2 + + 
Citric acid 2 ~ + 2 ~ + 
Oxalic acid - -  2 + q- 

The signs +,  2 + indicate comparative concentrations; - -  indicates 
absence. 
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Interaction between Morphactin, AMO-1618 and 

Although  it has  been shown t h a t  gibberellic acid (GAs) 
can nega te  the  inhib i t ion  of in te rnodal  e longat ion caused 
by  m orphac t i n s l -4  and in pea s tem elongat ion tes t  mor-  
phac t ins  have  been  claimed to act  as compet i t ive  gib- 
bere l l in-antagonis t  4 b u t  the  in te rac t ion  be tween  mor-  
phac t ins  and  o ther  gibberell ins remains  to be seen. There-  
fore, it  was considered of in teres t  to s tudy  the  in te rac t ion  
be tween  m o r p h a c t i n  (methyl -2-chlora-9-hydroxyf luorene-  
(9)-carboxylate) and di f ferent  gibberell ins and  to compare  
these  in te rac t ions  w i th  those  be tween AMO-1618 (2-iso- 
p ropy l -  4 - d i m e t h y l a m i n o -  5 - m e t h y l p h e n y l -  1 -p ipe r id ine -  

Different Gibberellins in Potato Sprout Growth 

carboxyla te  me t h y l  chloride) and  these gibberellins.  The 
results  ob ta ined  show t h a t  while AMO-induced inhib i t ion  
is reversed by  all the  gibberell ins used t h a t  induced by  
m o r p h a c t i n  is nega ted  only by  GAa. 

T w e n t y  'eyes '  (1 • 0.5 cm) excised f rom freshly har-  
ves ted  'OT-NO'  po ta to  tubers  were f loated for 24 h in each 
tes t  solut ion separa te ly  in pe t r i -d ishes  and  the rea f t e r  
these were p lan ted  in sand and  kep t  under  con t inuous  
l ight (2000 lux intensi ty) .  Observa t ions  were recorded on 
the  da te  of c o m m e n c e m e n t  of sprout ing.  The leng th  of 
sprouts  was measured  14 days  af ter  t r e a tmen t .  The re- 
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sul ts ,  t o g e th e r  w i t h  t h e  c o n c e n t r a t i o n  of t e s t  so lu t ions ,  are 
s u m m a r i z e d  in t h e  Table .  

Ef fec t  of 1 a n d  10 rag/1 of GA a, 4, 7, 13, m o r p h a c t i n ,  a nd  
AiV[O-1618 a lone and  in c o m b i n a t i o n  is g iven.  I t  was  
obse rved  t h a t  s p r o u t i n g  s t a r t s  a l m o s t  s i m u l t a n e o u s l y  in 
con t ro l  an d  t r e a t e d  'eyes ' .  M o r p h a c t i n  inh ib i t ed  s p r o u t  
e longat ion ,  t h e  i n h i b i t o r y  effect  inc reas ing  w i th  concen-  
t r a t ion .  AMO, on  t he  o the r  hand ,  s t i m u l a t e d  s p r o u t  
g r o w t h  a t  low c o n c e n t r a t i o n  b u t  was  i nh ib i t o ry  a t  h ighe r  
concen t r a t ion .  Gibbere l l ins  s t i m u l a t e d  e longa t ion  of 
s p r o u t  growth ,  t h e  s t i m u l a t o r y  effect  be ing  more  in h ighe r  
concen t r a t ion .  T h e  4 g ibbere l l ins  t e s t ed  showed  differen-  
t i m  response  in an  order  of  GA 7 > G A  3 > G A  4 > G A l a .  
~Vater - t rea ted  ' eyes '  showed  m i n i m u m  growth .  The  order  
of a c t i v i t y  of d i f f e ren t  GAs obse rved  here  is d i f fe ren t  to 
t h a t  o b t a in ed  b y  o the r  workers  in o the r  biological  t e s t s  5-s. 

Cons ider ing  t h e  i n t e r ac t i on  b e t w e e n  d i f fe ren t  gibberel-  
l ins an d  m o r p h a c t i n  or AMO, t he  r e su l t s  showed  t h a t  in- 

Length of sprouts, produced on excised dormant potato 'eyes' 
treated with different concentrations of gibberellins, morphactin 
and AMO-1618 alone and in combination, observed 14 days after the 
treatment 

Treatment Concentration Mean length of sprout 
(mg/1} (cm 4- S.E.) 

h ib i t i on  c a use d  by  m o r p h a c t i n  is r eve r sed  on ly  b y  GA a 
whereas  A MO - induc e d  inh ib i t i on  was  n e g a t e d  b y  all t he  
gibberel l ins ,  a l t h o u g h  t h e  l e ng th  of s p r o u t s  w h e n  t r e a t e d  
w i th  d i f fe rent  g ibbere l l ins  in c o m b i n a t i o n  w i th  AMO was  
less as c o m p a r e d  to t hose  t r e a t e d  w i t h  respec t ive  gib- 
berel l ins  alone. 

The  resu l t s  ind ica te  t h a t  m o r p h a c t i n  in c o n t r a s t  to  
AMO - a g ibberel l in  a n t a g o n i s t  9, is no t  the  c o m p e t i t i v e  
i nh ib i to r  of ac t ion  of all t h e  gibberel l ins  t e s t ed  a n d  is 
specific on ly  to  GA a in i ts  m u t u a l  a n t a g o n i s t  effect ,  be- 
cause  if i t  was  no t  so t h a t  app l i ca t ion  of o ther  g ibbere l l ins  
shou ld  h a v e  caused  r eve r sa l  of m o r p h a c t i n - i n d u c e d  in- 
h ib i t i on  as t h e y  did w h e n  used  in c o m b i n a t i o n  w i th  
A1V[O-161810 . 

Zusammenfassung. Die H e m m w i r k u n g ,  v e r u r s a c h t  
d u r c h  AMO-1618, auf  das  A u s w a c h s e n  isolierter  Kar to f fe l -  
k n o s p e n  1/isst s ich d u r c h  4 ge te s t e t e  Gibberel l ine  (GAT, 
GA a, GA 4 u n d  GAla ) au fheben .  Die H e m m u n g  d u r c h  
M o r p h a c t i n  wird  j edoch  n u r  yon  GAa aufgehoben .  Mor- 
p h a c t i n  s che in t  ke in  k o m p e t i t i v e r  I n h i b i t o r  der ge t e s t e t en  
Gibberel l ine  zu sein. 
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Control 0.32 i 0.07 
1.0 0.99 4- 0.36 

GA a 10.0 3.47 • 0.94 
1.0 0.61 4- 0.20 

GA 4 10.0 1.66 • 0.48 
1.0 3.01 4- 0.90 

GA~ 10.0 4.10 + 0.80 
1.0 0.74 • 0.30 

GAla 10.0 0.67 ~- 0.40 
1.0 0.29 -b 0.07 

Morphactin 10.0 0.26 i 0.10 
1.0 0.69 ~- 0.10 

AMO-1618 10.0 0.30 i 0.12 
GA 3 + Morphactin 10.0 each 2.54 • 0.82 
GA d + Morphactin 10.0 each 0.34 + 0.21 
GA T + Morphactin 10.0 each 0.10 3_ 0.02 
GAIa+ Morphaetin 10.0 each 0.28 4- 0.11 
GA a + AMO-1618 10.0 each 2.50 • 0.69 
GA 4 + AMO-1618 10.0 each 1.37 4- 0.43 
GA 7 + AMO-1618 10.0 each 2.09 -: 0.68 
GAla + AM0-1618 10.0 each 1.01 i 0.23 
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Bacter ia l  M u t a n t s  of H y d r o g e n o m o n a s  L a c k i n g  P o l y ' / 3 - H y d r o x y b u t y r i c  Acid  

Poly - /3 -hydroxybu ty r i c  acid (PHBA)  is a s to rage  pro- 
d u c t  of m a n y  aerobic  a n d  p h o t o t r o p h i c  bac ter ia .  T h e  
a c c u m u l a t i o n  of th i s  l ipid occurs  p re fe ren t i a l ly  w h e n  
ene rg y  an d  ca rb o n  are ava i l ab le  in excess  a n d  w h e n  g r o w t h  
is l imi ted  b y  t h e  absence  of u t i l izable  c o m p o u n d s  of 
n i t rogen ,  s u l p h u r  or p h o s p h o r u s .  The  lack  of o x y g e n  also 
resu l t s  in t h e  s to rage  of P H B A .  In  Hydrogenomo~as in t ra -  
cel lular  P H B A - d e p o s i t i o n  can  a m o u n t  to 65% of t he  
cel lular  d ry  we ig h t  w h e n  t he  cells are i n c u b a t e d  in a g r o w t h  
m e d i u m  lack ing  a n i t rogen  source  1. 

M u t a n t s  of Hydrogenomonas H16 which  are no t  able to 
s tore  P H B A  can  be recognized  and  isola ted b y  t h e  follow- 
ing p rocedure :  t h e  cell s u s p e n s i o n  is d i s t r i b u t e d  on 

n u t r i e n t  aga r  p la tes  (100-200 cells per  plate) a n d  incu-  
b a t e d  a t  30 ~ for 2 days .  T h e  colonies are  t r a n s f e r r e d  b y  
repl ica  p l a t i n g  to aga r  p l a t e s  c o n t a i n i n g  a m e d i u m  low in 
n i t r oge n  (0.005% a m m o n i u m  chloride) a nd  r ich in ca rbon  
source  (0.5% fructose) .  Af t e r  4 or 5 d a y s  i n c u b a t i o n  t h e  
colonies g rown  are t r e a t e d  w i th  S u d a n b l a c k  B:  t h e  aga r  
p la tes  are f looded w i th  10 ml  of a 0 .2% so lu t ion  of S u d a n -  
b l ack  13 in 96% e thanol .  Af t e r  20 m i n  th i s  so lu t ion  is re- 
p laced b y  10 ml  of 96% e thano l ,  a n d  af te r  1 ra in  th i s  is 
poured  off. Whi l e  t he  colonies  of t he  P H B A - r i c h  ceils re- 
t a i n  t he  dye  a n d  r e m a i n  d a r k  b lue  coloured,  t he  colonies  
of t he  P H B A - p o o r ' o r  P H B A - f r e e  cells are  comple t e ly  de- 
colorized d u r i n g  t he  d i f f e ren t i a t ion  process  a n d  a p p e a r  


