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Estimation of starch content, amylase activity and a- amylase activity was studied from first stage to senescent stage of
Tagetes erecta L. flowers in cut conditions.The amount of starch had a decreasing trend with progressing stages. The
amylolytic activities had an increasing trend initially but at senescent stage decrease in activity was observed. The
increase in the activities of amylase suggests more breakdown of starch. The products of this starch breakdown could

have been used up by the flower petals or might have been transported out of the ray florets.
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Tagetes erecta L. (African marigold) of
Asteraceae is one of the most important
commercial flower crops from all over the
world and India accounting for more than half
of total flower production. Marigold is an
annual herb with large, solitary bright yellow,
showy flowers for a considerably long period
and excellent as cut flower as the blooms are
long lasting and bloom profusely. The flowers
are raised commercially for religious and social
ceremonies, since they have a long shelf life.
Hence, there is need to study the changes taking
place during petal senescence in cut flowers of
Tageteserecta L.

Flowers provide an excellent system for the
study of senescence. Different flower parts
senesce at different rates. Inthe commercial use
of cut flowers, it is usually the life span of the
petals, an ornamental part of the flower which
determines its effective life. Therefore, the
study of petal senescence should provide
insight into the methods to improve the post
harvest longevity of cut flowers and insight into
the mechanisms involved in the control of plant
senescence. The senescence of flower petals is
associated with a series of physiological and
biochemical changes. These include an
increase in hydrolytic enzymes, degradation of
macromolecules, increased respiratory activity

and loss of cellular compartmentalization. A
degradation of macromolecules during petal
senescence in the carnation flowers was
observed by Bovy et al. 1995. Endogenous
carbohydrate status of cut flowers is an
important factor which regulates the longevity
of flower (Coorts 1973, Rao et al. 1986,
Bhattacharjee, 1994). Petalsenescence
generally accompanied loss of dry matter,
apparently due to hydrolysis of macromolecules
like starch, protein and nucleic acids and there
distribution of carbon and nitrogen compounds
to other parts of the flower(Bovy et al. 1995).
Mayak and Halevy (1979) reported that the
hydrolysis of cell components viz.
macromolecular components such as starch and
cell wall polysaccharides was a major metabolic
event occurring in the senescing petals. The
present study focuses on the estimation of starch
metabolism during senescence of Tagetes petals
in cut condition.

MATERIALSAND METHODS

The plants were grown in experimental plots of
the department. It was observed that the time
taken by flower to open was 6-8 days in Tagetes
erecta L.which was considered as stage 1.For
cut conditions, the fresh flowers of stage 1 were
harvested and placed in test tubes with Distilled
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Figure-1 Starch (mg/g dry petals), amylase activity and a- amylase activity (starch reduced in mg/g fresh petals)

in cut flower petals.

Water (DW). After 48 hours they were
considered as stage 2 flowers. Data was
recorded at the interval of 2 days till the end of
their life. In case of cut flowers of Tagetes
erecta L. a shelf life of 18 days was observed.
The flower was completely unacceptable after
stage 7 with the petals completely wilted and
dried. Hence, 7 stages were defined as follows:

Stage 1: Flowers that had opened completely
(Day 6)

Stage 2: Day 8

Stage 3: Day 10

Stage 4: Day 12

Stage 5: Day 14

Stage 6: Day 16

Stage 7 (Senescent stage): Day 18

In order to carry out the estimation of starch
from dry material, the petals were collected
according to stages mentioned and were
collected and packed separately with proper

labels. Then they were placed in oven at 80° C
for drying for 24 hours till constant dry weight
is achieved. For the estimation from the fresh
material, the flowers of appropriate stage were
freshly collected in the morning from the field.

In order to study the changes in the starch
metabolism, the biochemical estimations of
starch was done from 100 mg dry petals of all
stages of Tagetes whereas the estimation for the
activity of amylase enzyme was done from the
100 mg fresh material of all the stages of
Tagetes. Starch was estimated by Chinoy's
methods (1939). The results are expressed as
mg starch per g petals. Total amylase activity
and a - amylase activity were estimated by the
methods of Sumner and Howell (1963) and the
results were expressed as mg starch reduced per
gram petals.

Statistical Analysis: The data obtained were
analyzed statistically by the means of ten
replicates for each stage and the standard error
was computed. It was also statistically
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Table-1 Starch (mg/g dry petals), Total Amylase activity and a -Amylase activity (starch hydrolysed in
mg/g fresh petals) in cut flower petals.
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The amylolytic activities had an increasing trend initially
but at senescent stage decrease in activity was observed
(Table-1). The increase in the activities of amylase
suggests more breakdown of starch. This is also reflected
in the decreasing amount of starch. This breakdown is
probably to maintain the size of respirable substrate pool
which is composed mainly of sugars. Ho and Nichols
(1977) and Nichols (1976) have also reported that the size
of respirable substrate pool is affected by the rate of
hydrolysis of starch and other polysaccharides. After
stage 5 when the senescent changes must have started
taking place reduction in the amylolytic activity was
observed though the activity at the senescent stage was

1(Table -2b).

a -Amylase:

The a -amylase is known to cleave the unbranched chains
of starch. It was found that the a - amylase activity had an
increasing trend which later declined (Table -1).
Hammond (1982) and Tirosh and Mayak (1988) have
reported that the activity of a - amylase plays an
important role in the mechanism of petal opening. In the
present case also during the developing stage of flowers
the activity of a - amylase was found to be increasing. The
a - amylase activity was also found to be significantly
different at various stages (Table -2c).

Table- 2(a) ANOVA Summary Table for Starch in cut flower petals.

Huurce pl Yarialion Sum el Eaguares Degrer ol Prleun Syuaren I latile value ol
{555 Trea:dimm | ¥I5) Tatin F
(k]
HeTRrem eI lfd71 4 | AT
Yeilliin groups Apaae L1 2. 146 .o o
lufal LA i k]

Table-2{by AXNOVA Sunnaey Table ol Anrvlase activily {sturcl reduced 1o meds Fesh pelals) in cut Dower pelals.
* at (L05 level of zignificance.
Sowreyy of Ynriatlom Aawm of Suyonrcg Toeprry of Menn Squnies F Tuble volmg of
{54 IFyeeelim [t B3] raliu I
[TV
Bivdwien grinps 14 L REH
Wrillsin grirups A0 1< [ TAEAT et
Tl inanit 21 [EREHA

Table-2{e) ANOYA Sypurary Table ol a - Arnvelase scilvily (starch reduced inomp’e fesh petals) wocul Dower petals,

Sonrer of Yarladow S of Bquarcs Demee of Mean Squatcs E Lable valne of
=5 Frivrdom {h14) Rutin g
PN
Mvdvroa:m oo e T b 15217
Wilhinm g e ALEN] 11 el AxINT agr
Tietal A in 0000




RENUKA DESAI, RUBY PATEL AND ARCHANA MANKAD 172

examined by the one way Analysis of Variance
(ANOVA) at 0.05 level of significance.

RESULTSAND DISCUSSION
Starch:

It was observed that starch content increased
slightly on the 2nd stage (Table-1). Koch
(1996) reported that sugar accumulation
favours expression of enzymes associated with
the biosynthesis, utilization and storage of
starch. This justifies the rise in the starch
content on the 2nd stage. It was found that the
starch content shows decreasing trend in the
values with a slight increase at the senescent or
wilting stage. This decreasing trend in the
amounts can be related with the breakdown of
starch. The products of this starch breakdown
could have been used up by the flower petals or
might have been transported out of the ray
florets. Ho and Nichols (1977) also reported
that during the course of petal senescence, a
decrease in the level of macromolecular
components such as starch was noted. At stage
6 (pre-senescent stage) a steep decrease in the
amount was observed. This suggests that with
the onset of the senescence, probably the
demand of carbohydrates increased very much
and to suffice this demand the starch was
brokendown.

The starch content was also found to be
significantly different in all the stages. (Table-
2a). Also, the mean starch content at various
stages was statistically different.
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