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ABSTRACT

Some biochemical parametersin relation to growth and devel opment were
analysed in Lysopersicon esculentum Mill. plantsin response to pre-soak-
ing of seedsfollowed by foliar spray done with agueous extract of Croton
bonplandianum Baill. In the study it was observed that the aqueous ex-
tract of Croton bonplandianum enhanced the chlorophyll and soluble
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sugar content and reduced the DNA content per gram of tissue, whereas

it had no effect on RNA content.

INTRODUCTION

Croton bonplandianumis awidely distributed
weed of thefamily Euphorbiaceae. Theplant hasmany
harmful effectson other plants. It containstwo phyto-
toxic compounds (rel ated to abscisic or phaseic acid)
which affectsthegrowth of Chrysopogon aciculatus,
Cynodon dactylon, Eupatorium odoratum,
Evolvulus nummularius and Mikania cordatal¥.
The plant al so affect the growth and metabolism of
Parthenium by decresing the chlorophyll, sugars,
protein and lipid contents and increasing the organic
and amino acid content!?. In one of our® studieswe
reported promotive effect of the agqueous extract of
Croton bonplandianum on some morphological pa-
rameters of Lycopersicon plantsthat was observed
after spraying at theinitial age of the plants. So we
decided to find out the effect of the extract on some
macro moleculesthat are concerned in growth and
development.
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EXPERIMENTAL

Healthy Croton bonplandianum plantswere col -
lected from the campus of the University of Kalyani
during the month of June—July 2011. The collected
plantswerewashed thoroughly with thedistilled water.
Plants were sun dried and powdered with electric
blender. 100 gm. of the powered plant materia was
soakedin 1000 ml. of digtilled water for overnight and
thenfiltered. Thefiltratewaslabelled as 100% extract
and was used for the study. Tomato seedswere pre-
soaked in different concentration (25%, 50%, and
100%) of thesaid extract dong with distilled water (con-
trol) for 3-4 hours, separately. Then the seeds were
transplanted to theloam soil and irrigated adequately
for germination. Ongermination plantswareirrigated
asusua. Organic manurewas gpplied totheplants. As
the plantsgrew, different concentrationsof extract were
sprayed (after 20 daysfrom the day of seed pre-soak-
ing) on the leaves of respective plants, weekly for 4
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consecutiveweeks,

Thenthefollowing testsweredonefrom theleaves
of the plants. Study was done at normal growing sea-
son of Lycopersicon . No pesticide was applied.

Chlorophyll content
Reagents

80% acetone
Procedure

Fromtheexperimentd plantslaminasof thehedthy
mature leaveswere excised, cut into small piecesand
mixed up. From the mixture 1gm of materia wastaken
out and used for chlorophyll content measurement fol-
lowing themethod of Arnon (1949)“. Thematerid was
taken into aclean mortar and grind to afine pulp with
addition of 20 ml 80% chilled acetone. It was centri-
fuge at 5,000 rpmfor 5 min and the supernatant was
transferred to 2100 ml volumetric flask. Theresidud
wasfurther grind with 80% acetone, centrifugeand the
supernatant was coll ected. The processwas repeated
until theresidual became colourless. Fina volume of
the collected supernatant was made up to 100 ml with
80% acetone. Absorbance was taken at the weave
length 645 nm and 663 nm against 80% acetone as
blank. Amount of chlorophyll per gram of tissuewas
cdculated usngthefollowing formula
mg of total Chlorophyll =22.2(A ) +

8.02 (A,) X

1000x W

whereA = absorbance at specific weavelengths; V =
find volumeof chlorophyll extract; W =freshwe ght of
tissueextracted.

Total solublesugar content

Reagents

1 80%ethanol
2 0.2%anthronein conc. H,SO,

Procedure

Determination of soluble sugar content wasdone
following the method of Mc Cready et al. (1950)1!.
For this0.5 gmsof |eaf sampleswere extracted with
80% boiling ethanol in amortar with pestle. Extract
was centrifuged at 6000 g for 10 mins. The supernatant
wastakeninatest tube. Thiswasrepeated thrice. The
resultant supernatant wasthe carbohydrate source. 1

ml of each source sample wastaken in separate test
tubes after necessary dilution of thestock solution. In
each of them 4 ml freshly prepared, precooled (0.2%
inconc. H,S0,, wiv) anthronereagent was added. After
30 mins, theintensity of green colour intermsof OD
was measured i n aspectrophotometer at 630 nm. Ac-
tua quantity waseva uated from the standard curve of
glucose

Extraction and deter mination of nucleic acid con-
tent

(a) Extraction of nucleicacid
Procedure

Extraction of nucleic acid was madefrom 1 gm of
leaf materid following themethods described by Cherry
(1963)® with somemodification. An outlineof extrac-
tion procedureisasfollows:

Plant Tissue (1 gm) Homogenized in 2 ml
celd methanol and the insoluble pellet
washed thrice with 2 ml methanol
centrifuge at 10,000 g

Supernatent
(methanol soluble | |Residue(Extracted with 4
phosphate discarded)| | m| cold 0.2 MPCA (v/v)

centrifuged at 6000 g

[

Residue Extracted with 4
ml ethanol centrifuged
at6000g

|

Supernatants (Acid soluble
phosphate discarded)

[
Supernatants (ethanol
soluble phosphate
discarded)

|Residue (Extracted with 5
ml (v/v) ethanols ether
(2:1) at 500C for 5 min.
centrifuged at 6000 g.

\

Residue (Extracted with 5
ml 5% PCA (v/v) at 700C
for 40 mins (Refrigeration
overnight aids in
clarification)

Supernatants (lipid
soluble phosphate)
(Discarded)

Supernatants (This
is the extracted
source sample of
nucleic acid)

Residue (Discarded) —
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(b) Estimation of nucleicacid content
() Estimation of DNA content
Reagents

1 Standard DNA

2 Diphenylaminereagent : 100 ml glacial aceticacid
(BDH, AR) added to 2.7 ml conc. H,SO, and 1
gmAR gradediphenylamine.

Procedure

DNA content was estimated foll owing themethod
of Burton (1968)" 1 ml of nucleic acid extract was
mixed with 5 ml freshly prepared DPA reagent. The
mixturewas heated in aboiling water bathfor 30 min.
with aglass marble at the top of the test tube. After
cooling in running tap water, intensity of blue colour
was measured spectrophotometrically at 600 nm. DNA
content was quantified from the OD valuesof astan-
dard curve prepared with calf thymas DNA.

(i) Estimation of RNA content
Reagent
1 Standard RNA solution—0.2 mg/ml.

2 Orcinol reagent : 1 gmAR gradeorcinol dissolved
in 200 ml conc. HCI containing 0.1% FeCl,.6H,0.

Procedure

For the estimation of RNA, 3 ml of each of |eaf
extract (in 5% PCA) in separatetest tubeswastreated
with an equal volume of freshly prepared orcinol re-
agent and boiled in awater bath for 20 mins. with glass
marbles at thetop of thetest tubes. The mixturewas
then cooled, thecolour intensity of thebluegreen colour
was measured at 660 nm inthe spectrophotometer. The
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blank used contained amixtureof 3ml distilled water
and 3ml orcinol reagent, whichwastreatedin aniden-
ticad manner. RNA content was cal culated from astan-
dard curve prepared with yeast RNA. Thismethod was
done following Markham (1955)®, modified by
Choudhuri and Chatterjee (1970).

RESULT AND DISCUSSION

Chlorophyll content

Chlorophyll content was measured four times (on
51% day, 67" day, 80" day and 98" day from the day
of seed presoaking) from the actively growing phase of
theplants. It wasfound that chlorophyll content gradu-
dlyincreaseinall thesets(TABLE 1), exceptinfew
cases (50% and 10% extract treated sets) where, chlo-
rophyll content decreased at thelast stage.

TABLE 1: Total Chlorophyll content of different treatment
sets.

Total Chlorophyll Content mg/g of tissue at the age of

sets
51 days 67days 80days 98days

Mean 0.72 0.78 0.94 0.93
Control

Std. Deviation 0.03 0.03 0.02 0.03
2506 extract  Mean 0.87 1.00 1.02 1.11
treated Std. Deviation 0.05 0.02 0.03 0.04
50% extract  Mean 071 0.86 1.16 0.81
treated Std. Deviation 003 002 0.04 0.03
100% extract Mean 0.98 1.05 1.12 0.93
treated Std. Deviation 0.04 0.03 0.03 0.02

Mean 0.82 0.92 1.06 0.95
Total o

Std. Deviation 0.12 0.12 0.09 0.12

TABLE 1(a) : Anovaof chlorophyll content

Sum of Squares df Mean Square F Sig.

at theage Between Groups (Combined) 0.16 3 0.05 42.80 0.000
of 51 days Within Groups 0.01 8 0.00

* sets Total 0.17 11

at theage Between Groups (Combined) 0.15 3 0.05 78.92 0.000
of 67days Within Groups 0.01 8 0.00

* sets Total 0.15 11

at theage Between Groups (Combined) 0.08 3 0.03 30.34 0.000
of 80 days Within Groups 0.01 8 0.00

* sets Total 0.09 11

at theage Between Groups (Combined) 0.14 3 0.05 52.58 0.000
of 98 days Within Groups 0.01 8 0.00

* sets Total 0.15 11
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Moreover, the treated plants generally
containedgreeter (sometimesequa ) amount chlorophyll
than the control plants.

Satigtical anaysisof thevariance (ANOVA) aso
supportstheobservation(TABLE 1.9) i.e. thesmilarity
among the setswere at thelevel of P=0.00. Henceit
can besaid that theobserved variation was statistically
significant and thetreated plants containsmore chloro-
phyll thanthe control plants.

Total solublesugar content

Chlorophyll content wasa so measured four times
(on 51 day, 67™ day, 80" day and 98" day from the
day of seed presoaking) fromtheactively growing phase
of theplants.

TABLE 2: Solublesugar content of different treatment sets

Content of total soluble Sugar mg/gm.
of tissue at age of

Sets 51 67 80 98
days days days days
Mean 575 832 2682 858

Control o
Std. Deviation 0.67 050 148 0.86
2504 Mean 21.23 2533 39.83 7.37
extracttreated  Std, Deviation ~ 0.86 252 126 0.30
50% Mean 1658 13.86 38.74 3.96
extracttrested  Std, Deviation  0.65 1.03 110 0.90
100% Mean 21.69 1397 3618 5.48
extracttreted  Std, Deviation ~ 1.51 150 146 0.60
ot Mean 1631 1537 3539 6.35
Std. Deviation 6.76 660 547 194

It wasfound that up tothe 80 daysageof the plants
thetreated plants always contains more sol uble sugar
than the control plants(TABLE 2). But at theolder age
(i.e. at 98 days), thetreated plants contain |ess sugar
thanthecontrol.

TABLE 2(a) : Anova of solublesugar conten

Sum of Mean Sig.
Squares Square
Between Groups 494.31 3.00 164.77 168.93 0.00
flsgzys Within Groups ~~ 7.80 800 0.98
Total 502.11 11.00
Between Groups 45944 3.00 153.15 61.89 0.00
5783?5 Within Groups ~ 19.80 8.00 2.47
Total 47924 11.00
Between Groups 31490 3.00 10497 59.08 0.00
809YS \yithinGroups 1421 800 178
Total 32911 11.00
Between Groups 37.42 3.00 1247 24.85 0.00
BIYS \ithinGroups 401 800 0.50
Total 4143 11.00

Analysisof variance (ANOVA)of sugar content
(TABLE 2.9) dso revealsthat thedifferent treatment
setspossessvery insgnificant similarity (at theleve of
<1%) among them. That meansdifferent setsaways
differ sgnificantly in respect of sugar content.

By meansof LSD we havealso foundthat al the
trestment sets always contain more sol uble sugar than
that of the control except at the days of 98 (TABLE
2.b). At thisstage 50% and 100% extract treated sets
contain significantly lessamount of sugar.

TABLE 2 (b) : Comparison of different treatment setsby L SD

Dependent Variable:

Mean Difference

95% Confidence Interval

Sugar contentat () S (J) sets (1-9) Sd-Error - Sg.  er Bound  Upper Bound

Control  25% extract treated -15.48* 0.81 0.00 -17.34 -13.62

51 days 50% extract treated -10.83* 0.81 0.00 -12.69 -8.97
100% extract treated -15.94* 0.81 0.00 -17.80 -14.09
Control  25% extract treated -17.01* 1.28 0.00 -19.97 -14.05

67 days 50% extract treated -5.54* 1.28 0.00 -8.50 -2.58
100% extract treated -5.65* 1.28 0.00 -8.61 -2.69
Control  25% extract treated -13.01* 1.09 0.00 -15.52 -10.50

80 days 50% extract treated -11.91* 1.09 0.00 -14.42 -9.40
100% extract treated -9.36* 1.09 0.00 -11.87 -6.85

Control  25% extract treated 1.20 0.58 0.07 -0.13 254

98 days 50% extract treated 4.62¢ 0.58 0.00 3.28 5.95

100% extract treated 3.10* 0.58 0.00 1.76 4.43

* The mean difference is significant at the .05 level.
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Estimation of DNA content

DNA content was estimated from thel eaf of the
plantsat theage of 70 days.

TABLE 3: ng of DNA/gm. tissue of the plant

—=> [y|| Paper

It wasfound that inthe control plant the amount of
DNA was7.42ug/ gm. tissue. It was gradually reduced
t05.13 pug/gm. tissue in the 100% extract treated plants
(TABLE 3). Andysisof variance(TABLE 3.9) reveds
that thesimilarity among thegroupswasat 0.4 % level.

sets Mean  Std. Deviation Henceit can besaid that the DNA content variessig-
control 7.42 0.40 nificantly amongthetrestments.
25% extract treated 6.19 0.60 When we have compared the mean of different
50% extract treated 5.65 0.55 treatment with the mean of control by the method of
100 % extract treated 5.13 0.55 LSD (TABLE 3.b); wehavefoundthat al thetreated
Total 6.10 0.99 sets possess significantly (25% extract treated set at
TABLE 3(a) : Anovaof ng of DNA/gm tissue of the plant thelevel of 0.05, rest two at the level of 0.01) less
amount of DNA than that of the control sets.
Sum of df Mean = S
Squar es Square 9 Estimation of RNA content
Bgtwgen Groups 8.631016 3 2.877 10.233 0.004 RNA content was also estimated from the leaf of
Within Groups 2249165 8 0.281 the plants at the aoe of 70 davs
Total 10.88018 11 P « s
TABLE 3 (b) : Comparison of ug of DNA/gm tissue of the plant by LSD.
: . 95% Confidence Interval
LSD (I) sets J) sets Mean Difference (I-J) Std. Error  Sig.
LoweBound Upper Bound
control 25% extract treated 1.22* 0.43 0.02 0.23 2.22
50% extract treated 1.76* 0.43 0.00 0.77 2.76
100 % extract treated 2.28* 0.43 0.00 1.29 3.28
* The mean difference is significant at the .05 level.
Estimation of RNA reved ed that all the plantscon-
tainabout 18 ug of RNA/gm.tissue of the plant (TABLE ACKNOWLEDGEMENT

4). Anaysisof variance al so supportsthat thevariation
of RNA content among the different setswereinggnifi-
cant.

TABLE 4: ng of RNA/gm. tissue of the plant

sets Mean Std. Deviation
control 18.21 0.22
25% extract treated 18.10 0.20
50% extract treated 17.87 0.27
100 % extract treated 18.01 0.21
Total 18.05 0.23

Theabovefindingsmay be cited asanew report of
promotive effect of agueous extract of Croton
bonplandianum on two important physiological and
metabolicregulators(chlorophyll, Suger) of plant growth
and development. However the DNA content / gm. of
tissuewas|owered and no effect was observed onthe
RNA content.
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