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Catharanthus roseus L. G. Don flowers were excised at young (stage I) and fully mature exhibiting onset o f  senescence (stage IV) 
stages. The flowers were subjected to 1 x 1 0 1x10' 6M each o f  Kinetin, Spermine and Abscisic acid treatments besides distilled water 
as control. Interestingly enough at stage I accumulation o f  anthocyanins marked acceleration o f  senescence by 1 x 1 0 concent rat ion of 
studied growth regulators and a degradation o f  the same marked delay by lx l0*6M concentration o f  the three growth regulators. Delay 
exhibited a slowing down o f  overall metabolism, yet Kinertin exceptionally induces accumulation o f  proteins and total nitrogen owing to 
probable protein synthetic activity. Excision at the onset o f  senescence reverses the pattern o f  accumulation/degradation o f  anthocyanins 
during acceleration/retardation o f  senescence. ABA clearly delays senescence by 1 x 10 '6M dose through retention o f  proteins and utilization 
o f  sugars for necessary synthetic activities whereas Kinetin utilizes its nitrogen pool retaining sugars, and spermine at the expense o f  sugars 
and total anthocyanin besides retention o f  protein and nitrogen.
Key W ords : Catharanthus roseus, Abscisic acid (ABA), Spermine, Kinetin.

Senescence has been defined as the series o f  d e 
teriorative processes that are natural cause o f  death 
(Medawar, 1957; Leopold ,  1961). Transition to flow
ering in plants is usually associated with senescence 
and death (M onocarpic) .  A series o f  biochemical and 
physiological changes  are reported to occur  during 
petal senescence  (Halevy and M ayak ,  1981). Flower 
in most cases being the organ with shortest period o f  
longevity is chosen as excellent  model system for the 
fundamental studies on senescence process. The process 
involved in senescence  and death have gained impor
tance due  to its commercia l  value too. The  present 
study was carried out to move a step forward unfold
ing the m echan ism  o f  senescence through hormonal 
polyamine-media t ion  for regulation o f  the process.

Abscisic  acid, spermine  and kinetin are known 
to regula te  growth in d ifferent  ways e.g., abscisic 
acid accelerates senescence kinetin is known to re
tard and spermine,  a polyamine,  is also reported to 
retard senescence. Their  senescence regulating m echa
nisms are hardly known well. The  objective o f  the 
present s tudy is to search for a com m on  molecule  
which may gear  on its own synthesis or induce sup
pression o f  synthesis for exhibit ion o f  the mentioned 
response.
MATERIALS AND METHODS

The exper im ent  was so designed that all marked

stages o f  growth and development  o f  C. roseus f low
ers are studied for their response towards post exci
sion treatment with 1x10 '3M and lx lO '6M concen
trations o f  ABA, Kinetin and sperm ine  along with 
distilled water after screening. Thus  sets o f  excised 
C. roseus young (just open stage I), fully mature flowers 
exhibit ing onset o f  senescence (stage IV), were sub
jec ted  to the m en t ioned  t rea tm en ts  in g lass  vials. 
Specific activity o f  amylase (Filner and Varner, 1967), 
protease (modified Green and Neurath,  1954), and 
peroxidase (Maehly and Chance,  1967), total protein 
(Lowry etal., 1951), total sugars (Nelson, 1944), total 
nitrogen (Snell and Snell, 1967) and total anthocyanin 
(Sharma, 1981; Fuleki and Francis,  1968) were ana
lysed in three experiments  done in triplicates in all 
the  sets,  at the t ime o f  se n esc en ce  in one  o f  the 
mentioned treatments.
RESULTS AND DISCUSSION

The behaviour o f  same concentration o f  the growth 
regulator was found to be different at different devel
opmental  stages, suggestion an age dependent  vari- 
ation in avilability o f  receptors for a particular growth 
regulator manifesting varied response.

Thus at stage I, 1 x 10 ‘3M ABA induces increased 
amylase  activity decl ining carbohydra tes  but accu
mulating anthocyanins during acceleration o f  senes
cence, whereas 1x 10'6M  concentration o f  the same
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Table 1. Changes in biochemical parameters in excised stage I and 
stage IV C. roseus flowers treated with 1x10 3M and lx lO '6M 
concentrations o f  Abscisic acid with respect to distilled water (DW) 
controls (in terms o f  percentage).

Parameters Stage I Stage (V
% over/below Molar conc. of Abscisic acid
DW Ix lO '3M 1x 10'6M 1x 10'3M 1x 10'6M

Specific activity
of enzymes, 
mg p ro te in '1

Amylase 2.5* 22.5* 33.33* 4.12*
Protease 26.2* 29.08* 4.44* 7.41
Peroxidase 179* - 78.48 38.03
Total proteins, 0.112* 38.15* 8.05 15.33*
mg g d w '1
Total nitrogen, 21.77 37.2* 25.47 15.68
mg N g d w '1
Total sugars, 8.95 11.4 1.77* 4.00*
mg glucose
equivalents gdw ’1
Total A nthocya 37.45* 3.40* 8.15 7.80
nins mg g d w '1

* - % increase.
- Samples with no activity.

Table 3. Changes in biochemical parameters in excised stage I and 
stage IV C. roseus flowers treated with 1x 1 0 ' 3M  and 1x 1 0 ' 6 M  
concentrations of Kinetin with respect to distilled water (DW) controls 
(in terms o f  percentage).

Parameters Stage I Stage IV
% over/below Molar concentrations of Kinetin
DW_________________ 1x 1Q-3M  1x ! 0 ' 6M  1x 1 0 ' 3 M  1x 1 0 ' 6 M

Specific activity 
o f  enzym es mg 
p ro te in '1

Amylase 12.5 27.5* 8.69* 8.69
Protease 93.58 8.78* 6.56 94.83
Peroxidase 27.53 84.06 43.25 47.68*

Total protein, 
mg g d w '1

0.82 0.61 20.65 9.83*

Total Nitrogen 
mg N g d w '1

7.85* 25.2* 9.64* 20.70*

Total Sugars 
mg glucose equ i
valent g d w '1

4.12 45.45* 64.2* 19.54*

Total Anthocyanins,
mg g d w '1

13.29* 58.23* 9.84 4.92*

* -% increase.
growth regulator brings about decline in anthocyanin 
and accumulat ion  o f  total carbohydrates  with similar 
increase  in am y la se  activ i ty  yet  re ta rd ing  vis ib le  
senescence. It therefore, seems to accelerate/retard 
senescence  at s tage I th rough  regulat ion o f  sugar

Table 2.  Changes in biochemical parameters in excised stage I a n d  
stage IV. C. roseus flowers treated with 1x10'3M and 1x10*6M 
concentrations o f  spermine with respect ot distilled water (DW 
controls (in terms of percentage).

Parameters 
% over/below 
D.W.

Stage I Stage IV 
Molar concentrations of Spermine 

1x10 3 1x 10 6M 1 x 10‘3M 1 x 10'6M

Specific activity of 
enzymes, mg protein 1

Amylase 188.75* 32.50 15.62 6.05
Protease 147.50* 20.39 14.28 4.44*
Peroxidase 629.90* 85.06 64.37 0.00

Total protein, 
mg gdw"1

48.60 16.00 43.08 26.70*

Total Nitrogen, 
mg N gdw !

15.10* 30.20 52.97* 22.28*

Total sugars, mg 
glucose equivalent 
g d w t '1

2.98 12.87 16.76* 46.60

Total anthocyanins 
mg gdwt"1

24.97 61.35 0.78 14.65

*-% increase.

m etabo l i sm .  This  can a lso  be re la ted  with other 
effects o f  ABA in which it causes dorm ancy  or closes 
stomata by regulation o f  sugar metabolism (Table I).

Interestingly enough at stage IV a reversal in this 
pattern o f  total sugars and anthocyanins by both the 
concentrations o f  ABA points towards less availbaility 
o f  endogenous ABA and its active receptors at stage 
I than at stage IV causing only slight delay o f  senes
cence. Most  o f  exogenous ABA accumulates  at the 
base o f  petal tube making it swell and get hardened 
in the form of  a ring. An accumulat ion o f  total pro
teins and total nitrogen in 1x 10'6M ABA treatment 
in flowers o f  both the stages, with delay o f  senescence 
suggests triggering of  shikimate pathway accum ula t
ing bound form of  nitrogen to withstand stress within 
physiological limits. 1x 10‘3M  ABA, as is imperative 
is a non -phys io log ica l  shock /s t ress  concen tra t ion  
depleting nitrogen reserves (Table 1).

Spermine behaves as ABA st stage I but st stage 
IV unlike ABA or kinetin, it exhibits accumulation 
o f  anthocyanin by 1x 10‘3M  and decline by 1x 10'6M  
treatment. Spermine treatment too induces decline in 
total sugars during delay o f  senescence (by 1x 1 0 '6M  
treatment) at both the stages. Total nitrogen content 
accumulates more in treatment with higher concen 
tration o f  sperm ine  and even that o f  kinetin c o m 
pared  to t rea tm en t  with low er  co n c e n t ra t io n  ( l x
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- This may be due to their being nitrogenous

it _^rure too (Table 2).
Kinetin exhibits a decline in the activities o f  all 

*e srcdied enzym es in both (1 x 10"3M and 10'6M) 
c: icen ira t ions  yet the increase in protein is marked
* fiage I with 1x 10'6M Kinetin whereas, in stage IV 

i s  - c re a s e  in total sugars  with acc u m u la t io n  o f  
ic: -> c> anins m arks  delay  o f  senescence .  T hus  it
-c  Cutes shift o f  metabolic  control by Kinetin dur- 

i i fferent  developmental  stages (Table 3).
In ABA and spermine treatments a climacteric 
in peroxidase activity in stage I marks accelera- 
o f  senescence by lx lO '^M  whereas lesser rise or 

re .  ne in peroxidase  activity marks delay in senes- 
. *. e In stage IV compared  to controls the peroxidase 

activity decl ines  highly in 1x10 '3M o f  all growth 
TwC- ators whereas,  l x lO '6M  treatment only, exhib- 
~s increase in peroxidase  activity at the expense of 

probablv total proteins in contrast  to stage I. Thus, 
ABA clearly de lays  senescence  in 1 x 1 O'6 M  dose 
- r r - j g h  retention o f  proteins (no synthesis) and uti- 

z ii:o n o f  sugars for necessary synthetic activities, 
- ’ erea.s Kinetin utilizes its nitrogen pool retaining 
s -g a r s  and total an thocyan in  besides  re tention of 
prcceins and nitrogen for the same.

Therefore, t issue/organ-age dependent  variations
• ' r sp o n se  to different concentrations o f  growth regu

lators have been evidently noted to exist. Thus 1x10'
M concentration o f  ABA, kinetin and spermine tend 

:: accumulate total anthocyanins with decline in sugars 
m stage I C. roseus excised flowers at the time of  
f e d e r a t i o n  o f  senescence. 1x10‘6M co ncentration 
o f  all the mentioned growth regulators induces d e 
cline in total anthocyanins while retarding senescence.

The pathways followed for retardation o f  senes
cence by lx lO '^M  concentra t ions o f  all the growth 
regulators were however, different indicating the dif
ferences in mechanism of  action. Not only that, the 
same grow'th horm one  acts differently during differ
ent developmental  stages o f  the flowers. Thus from 
the results it can be concluded that for retarding se
nescence at stage IV ABA might be acting through 
retention o f  proteins (no fresh synthesis) and utiliza
tion of sugars for necessary synthetic processes: Kinetin 
through utilization o f  nitrogen pool and to retain sugars, 
and spermine via retention o f  protein and nitrogen, 
utilizing sugars and total anthocyanin.

For retardation o f  senescence at stage I ABA prob
ably retains sugars,  protein and nitrogen. Kinetin 
accumulates very high amount o f  protein (probably 
synthesis). Spermine slows down the metabolic rate.
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