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EFFECT OF CERTAIN PHENOLICS ON SENESCENCE OF RADISH
(RAPHANaS SATMS f,.) LEAF DrSCS

VSNISHAKARA CHARY ANDSSEETA NAM RAO
Department of Botany, Osmania Univenity, Hy&rabad - 5(D (X)7. A.P.. India.

Effect of phydroxybenzoicacid prorocarcchuic acid, gentisic acid. m-cormaricacid,ferulic acid, t-ciilumic
acid, smpciletin, juglate, quercetin and 3,4{ihydroxybenul&hy& ql senescene of radish leaf discs was

studied. The seneseen€ was waluated in terms of chlorophyll, nucleic acid and protcin corEnts. All tlre

canpounds stimllaed senesoene. Among these cunpornds, t-cinnamic acid, juglolrc, ferulic acid and p'

hydroxybenzoic acid were found to be mogt effective in inducing senesoence.
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Introdgction

The physiological process of senescence is

under the influence of phytohormonesl

Phenolic compounds are fast emerging as

non-hormonal plant growth regulators.2'3

In addition to regulating growth, phenolics

also regulate various other processes like
seed germination, rhizogenesis, flowering'

stomatal movement and ion uptake I m the

present study, the effect of some phenolic

compounds on senescence of radish
(Rhphanus sativus L.) leaf discs was

investigated.

Material and Methods

Raphanus sativus L. var. Japanese White

plants were raised in the field. l8 mm

diameter leaf discs were taken from 30 day

old plants using cort borer. The leaf discs

were washed thoroughly with sterile distilled

water. Eleven leaf discs were put in Petriplate

(10 cm diameter) provided with Whatman

No-l filter paper. 5 ml of test solution was

added to each Petriplate.Each compound

was tried at 4 concenEation levels viz.,
10-6, 1o-5, 104and l0-3 M. ThePeriplates
were kept under continous fluorescent
illumination. After 4 days, the senescence

of the leaf discs was recorded in terms of
chlorophyll, nucleic acid and protein
contents. Chlorophylls were estimated by
Arnon4 method. DNA and RNA were

separated from alcohol homogenate of leaf

discs by the procedure described by
Jayaramans, RNA was estimated adopting

the process of Schneider6 and DNA by the

method of Burton.T Total nitrogen was

estimated by microkjeldat procedureS and

total protein was calculated by multiplying
the total nitrogen value with 6.25.

Results and Discussion

All the compounds tested reduced the levels

of chlorophylls (Tablel). Among all
the compounds," t-cinnamic acid'
juglone and ferulic acid were proved

to be most effective in decreasing
the levels of chloroPhYlls. The
phenolic compounds decreased the levels
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TABLE3.EffectofphenoliccompoundsonthetotalproteincontentofRaplanus sativus
L. leaf discs.
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S. LornPomo

No.

'Ibtal Prctem (mg g-' f. ry.;t

106M lo-5 M lo4M to-3 M

l. p-Hydroxybenzoicacid

2. Prorocarcchuic acid

3. Gentisic acid

4. m-Coumaric acid

5. Ferulic acid

6. t-Cinnamic acid

7. Scopoletin

8. Juglone

9. Quercetin

10. 3, 4 Dihydroxy-benzaldehyde

11.,. Control

25. t8r1.51

37.75tl.30

39.1811.03

37.75fr.96

36.37*2.32

30.7510.96

39.37tr.23

22.37tl.53

32.r8rO.87

39.25t1.O5

19.56*1.53

28.0(}r1.55

33.56tt.16

33.56fr.67

28.0(}r1.00

26.56i1.N

37.75},t.35

19.56fr.92

29.37tt.3t

32.19t1.t7

44.75t1.59

t6.75t1.52

23.75t1.86

25.1Err.35

29.37!1.02

23j5t1.29

22.37*1.14

34.06il.41

18.18t1.30

25.1810.74

26.A!0.89

I l.l8tl.04

19.5611.04

21.00il.05

19.5610.70

16.75iO83

16.75tt.25

26.5ffi.93

t2.56*.t.20

22.37t1.18

2r.06'fr.97

* Mean + S. E.

of RNA and DNA (Table 2). t-Cinnamic
acid, protocatechuic acid, juglone and
quercetin were most effective in decreasing

the nucleic acids level. A depnession in the

levels of total proteins was observed (Table

3). p-Hydroxybenzoic acid, juglone and

ferulic acid lowered the contents of proteins

to a maximum extent.

In earlier studies, gentisic acidg,
scopoletinlo, juglonell, ferulic acid and

coumaric acidl2 were found to be growth
inhibiting. In the present study, all these

compounds were found to be stimulating
senescence. Thimannl suggested a

relationship between senescence of leaves

and the opening and closure of stoma0a and

that several senescence inducing substances

also act as inducers of stomatal closure.

Some of the phenolics, scopoletin,
chlorogenic acid were found to induce
stomatal closure in tobacco and sun
flowerl3 Rao14 found ferulic acid,
protocatechuic acid, phydroxybenzoic acid
and gentisic acid inhibiting stomatal closue
in Commelina benghalensis epidermal
peelings. This study presents a case for the

inclusion of certain phenolic compounds to
the listof growth regulators which stimulate
the process of senescence.
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