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EFFECTS OF GA3 AND THIOUREA ON PROTEIN, PEROXIDASE ACTIVITY
AND CHLOROPHYLL STATUS IN SEEDLINGS OF ANOLA

D.S. DHANKHAR, SANTOSH KUMAR and R, RHALLA
B.A. College of Agriculin

Gujarat Agricultural University Campus,
Anand 388( 10

ABSTRACT

The experiment wos conducted in the laboratories of the Departnent of Homieulure
G.AU., Anand during 1993, Three concentration ¢ach of GAs and thiourea, distilled water and
control (total 8 treqiments) were given to the sceds of Anola with 36 h. of subsequent soaking an
drying thrice. Observations were recorded 6, 8§ and 10 week intervals on protein peroxidase specific
activity and chlorophyll content, GAy 500 ppin was effective in inciensing the protein content of
leaves and sicm whereas no freatment was effective in enhancing the peroxidase specific activity in
leaves. stems and roots. GA3 250 ppm was again helpful in inerensing the total chlorophy/l content of

the leaves atall the three intervals,
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Anola (Phyllanthus emblica Linn.) is one of
nost important fruit crops of the tropics and
ubtropics and broadly cultivated for its fruits rich
n vitamin ¢ and commercially exploited for hair
iyes, medicine, ink etc. (Ram, 1983). Till recently.
he main emphasis has been given on the yield and
ruit preservation and very little on improvement in
eed germination in anola raised for rootstocks. The
henomenon of seed germination is associated with
hanges in several protein constituents. Proteins are
roken down during germination with a
oncomitant rise in amino acids and amides
llowed by de novo synthesis of protein and
nzymes in the germinating parts of embryo,
croxidases widely distributed in plants  and
sroxidase activity is related to cell growth and
fferentiation. The aim of the present investigation
as 1o find out the possible role of protein and
-roxidase enzyme for altering sced germination,

MATERIALS AND METHODS

Presenl investigations were carried out at the
Department of Horticulture, Gujarat Agricultural
University, Anand Campus - during 1993 in
completely  randomised  design with four
replications  and cight weatment wiz,, three
concenirations each of GA3 and Thiourea (250, 500
and 750 ppm). distilled water and control
(untreated). Pre-sowing treatments of seed soaking
and subsequent drying processes were carried out
for 36 hr followed by a surface sterilisation with
(0.2 percent mercuric chloride, Treated secds were
allowed 10 germinate in pots and for chemical
analysis samples were taken at 6 weeks (Ist stage),
8 weeks (Ind stage) and 10 weeks (Ilird stage)
interval, Protein percentage peroxidase  specific
activity (Change in O.D/hr./mg. protein) in leaves,
stem, leaves and roots and ¢hlorophyll content
(mgfe fresh weight) were determined by employing
normal methods.,
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able 1.~ Effect of GA, and thiourea on protein content (%) at different stages in anola scedling

Luaves Stem Roots
Treatments Stages Stages Stiges
3l Und Iird . lst Hnd lrd kst 1nd {lird
Control 545 12,135 10.17 T.00 921 B.70 7.74 R.50 1146
Distifled water I7.15 15.26 12.26 B.75 1017 8.90 874 .88 1040
GAs 250ppm 2530 24.37 22.36 17.50 2130 19,70 1B.65 20010 21.54
i3A3 S00ppm 26,60 25.40 24.50 16.24 20015 |8.55 17.54 21.20 2208
GAs T50ppm 21,70 19.80 13.00 16.00 19.70 1567 14.26 [17.00 1960
Thiowren 2530ppm 24,52 2293 1882 1435 . 1526 1288 15.00 [7.80 18.60
Thiouren 500ppm 2520 24,60 2264 15.00 16.58 I15.50 16.67 20018 2180
Thivurea 730ppm 23,00 2192 1505 14.00 15.40 (.08 16,00 [9.20 20.0H)
RESULTS AND DISCUSSION Similarly, in stems, control registered the highest at
. first and third stages whereas, at second stage,
Protein content

Leal protein content (Table 1) decreased with
advancement in period of germination. Maximum
protein content was recorded with GA3 500 ppm at
all three stages while it was minimum in control.
The influence of GA3 on enzymes of carbohydrate,
protein and nucleic acid metabolism has been
cxplained by Key (1969). The protein in stem, was
found highest at second stage under all treatments.
The level of protein in roots increased as
cermination period advanced, It appears that
increase in enzyme activity which is associated
with protein synthesis resulted in protein level
changes in the plants. The decrease in leaf protein
at third stage may be due to utilisation of protein in
growth and development processes of plant.

Peroxidase specific activity

It is evident (Table 2) that control recorded the
highest peroxidase activity in lcaves at all three
stages. Under thiourea treatments 750 ppm gave
highest activity and increase in GA3 level upto 750
ppm increases the activity at all three stages.

distilled water treatment was better over rest of the
treatments. The peroxidase aclivity in roots
increased with advances in period of germination.
At all three stages control and GA3 supported
maximum and minimum peroxidase activity
respectively.

In general, different concentrations of GA, and
thiourea decreased the enzyme activity in leaves,
stem and roots. The presence of peroxidase in seeds
resulted into relatively high activity of interaction
in plant metabolism which might destroy and cause
imbalance in the growth regulator proportions,
which results in poor and late germination (Rao,
1975). The findings are in conformity with the
result of Chetal and Nainawatee (1976).

Total chlorophyli
The treatments showed 4 remarkable
difference among the trcatments on  total

chlorophyll content (Table 3) in leaves. The
chlorophyll level increased with advancement in
the crop growth. The maximum level was recorded

Table2. Effect of GAs and thiourea on speeific peroxidase activity at different stages of anale seedlings fehunge in

OB heSmp protein)
Leaves Stem Roots
Treatmenis Stages Stages Stapes
Ist nd ird 51 lnd Hird Ist lnd M)
Control 1.065 2,754 25612 4.208 2672 1024 0.85% 1285 15,778
Liastificd weater (1.604 2238 1.422 B 1 S 8 [ IR 1740 PALE 13.622
A 250ppn Nt 1470 0210 2.576 (1.262 (1.582 (154 1412 TR
A 50ppm 1258 1.925 1.326 1418 0.354 1.464 048D 5257 THEE
GAs T50pmn 0,204 654 1.002 1.719 Q603 TR 0162 2168 i385
Thinumes Z50ppn - 0,397 1.139 (1342 0.984 1.762 (1714 (1258 2727 11,252
Thinurex S0opne (L350 1158 0.720 1600 1.969 1620 0175 LES6 15804
Fhierea T50pumn (L4606 | .®53 I.188 11.754 1990 1.57% (L1 8G f.080) I3 uiy,
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Tahle A, Effectof GAy nnd thinnres on tolal ehlorophyll
content In lenves of anela seediing {tngfp fresh

wlght)
Tret meiils Stuges

Ist el itird
Comtrol 0441 1.074 - | 436
Dhistilled water 01.450 1.047 |.484
GAs 250ppm 0.750 1.568 1,755
GAz S00ppm 0712 |.456 1.7
GAL TH0ppm 04601 |.541 1622
Thiourea 250ppm 0685 1.392 1.586
Thiourea 500ppm 0,664 13Tl 1.532
Thimurea 750ppm 0.627 1.293 1.584

with GA3 250 ppm at all three stages and minimum
lovel under distilled water at stage second and

control at stage first and third. Similar variation in

chlorophyll status was also reporied by Shinde ef
al, (1989).
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SOIL FERTILITY CAPABILITY CLASSIFICATION OF PROBLEM SOILS
OF TIRUNELVELI, TUTICORIN AND KANYAKUMARI DISTRICTS
OF TAMIL NADU
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ABSTRACT

Surface and sub surface soil samples pertaining to 7, 9 and 4 soul sub groups in
Tirunelveli, Tuticorin and Kanyakumari districts respectively were studied during July - September
1994 for the assessment of fertility level and the preparation of the soil fenility copability
classificaon. The main condition modifiers selected were *¢’, k', ‘b", 's', ‘h". 'n’ and 'g" for
Tirunelveli district and ", "K', ‘b*, *s", "', 'I", ‘g’ and *n° for Tuticorin district and 'h", *¢’, B.'h
and 'k* for Kanyakumari district. All the soils of three districts are low in available nitrogen and
hence in addition to the above modifiers, the low available N statws was also considered to be the

|ocal modifier,

KEY WORDS :  Fertility capability classification, problem soils, soil fcnility

The soil fertility capability classification (FCC)
system was designed 1o group soils having similar
limitations of fertility management (Buol, 1972). It
provides a guide for the extrapolation of the
fertilizer response experience. Among the various
approaches in providing information on the
potential of the soil for crop production,: soil
fertility capability classification is one which lays
emphasis on the components of soil fertility within
50 cm layers from the surface. An attempt has been
made 1o use this concept for the problem soils of

three southern districts of Tamil Nadu viz,
Tirunelveli, Tuticorin and Kanyakumari.

MATERIALS AND METHODS

Seven representative sites of problem soils in
Tirunelveli, - nine in “Tuticorin and four in
Kanyakumari districts were sclected during July -
September, '94 for this purpose. Samples were
collected from upper 20cm or plough layer
whichever was shallower. Subsoil samples within
50 cm of the surface were collected depending on



