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Effect of Spraying Crude Aqueous Bxtract of the Fruits of
Lantana camara L on wheat plants

BARUN KUMAR ROY! and S. MUKHERJI?

Crude agueous extract of the fruits of Lantana camara was sprayed on the field
grown wheat plants at different concantrations, wviz., 25%, 50%, 100%. Data were
collected on the morphological changes of the plants tegether with grain yield. It was
cvident that due to spray, more or less all charseters of the treated plants showed
batter result over untrzated control. The ear emergence was shout 10-15 days earlier
in the treated plants. The total yield was enhanced by about 19% over cantrol due 1o

the spraying of 100% exiract,

Besides different nutritional components present in the spraying material i e., in
tha crude extract of the fruits of Lantana camara, gibberellin Ay-like substance was

also dstacted from this sample.

The plants are the sources of
naturally occurring hormones. In aque-
ous extract of plant meterials bound
forms of hormones are expected to
remain as such, but frez forms of auxin,
auxin precursor, GA, kinetin- inhibitors,
amno acids, soluble protein, sugars
and organic acids-all the substances
soluble in water will be available in the
solution. The crude extract after filtra-
tion and necessary dilution may be
sprayed on cultivated plants.

Some earlier workers like Mosheov
(1938) obrained ‘encouraging results by
spraying aqueous exiract of wheat
seeds on the same plants. Seed extract
of Phaibitis n// when applied en the
same plant showed significant effect
on flower bud formation (Ogawa and
Imamura, ]958). Sircar end Kundu
(1959) treated saedlings of rice, wheat
and maize with aqueous extract of

roots of water hyacinth and found sig-
nificant stimulation of shoot growth,
Alfalfa (Medicago sativa L.) mealsand
chloroform extracts of the meal have
recenily been reported to increase the
growth and vyield ef several plant
speciss including rice, carn, barley and
tomate (Ries ef &/, 1977). The active

.substance has been identified as Tria-

contanal which when applied in nutrient
culture solution to rice seedlings has
caused an insrease in dry weight, leaf
atea and total nitrogen content of the
whole plants (Ries and Woert. 1877).

Based on the fact that major bulk
of. work done in the area of hormone
research has been devoted to isolation
and characterization of growth subs-
tances from plants and comparatively
less attention has been paid to assess
the quantum of improvemant thay can
elicit in the economically impartant
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plants. The object of present expefiment
has been confined to make aqueous
extract of fruits ol Lantana camara and
to spray on field grown wheat plants
to test the possibility of improving
their growth and yield. Lantana camara
has been used in this experiment in
view of its vigorous vegetative growth
as well as an abundant distribution and
growth substances have been found to
be largely present in different organs
of this plant (Paul and Mukherji,
1974). It is preésumed that spraying
crude aqueous extract of fruits of

Lantana camara on the cultivated plants.

may obtain greater yield with minimum
expense and consequently may serve
as, a3 potential source of hormones.

MATERIAL AND METHODS

Under randomized block design,
wheat (Triticum aestivum cv. Sonalika)
was grown under different treatments
comprised of spraying of crude aqueous
extract of tha fruits of Lantana camara.
The experiment was carried out for two
consecutive years viz.,, 1976-77 and
1977-78. Detailed layout of the ex-
perimental design was as follows:
Total number of treatments: 4 (includ-
ing one control); Variety: 1; Block or
replication 6; Size of the plot: 4.1 X
1.8m (7.38 sqm,); Spacing: 30 cm
between rows; 1 m between repl;cation
and 05 m between plots; Nature of
sowing; line sowing-@ 78 g seeds per
plot Date of sowing: 14.12.76,
15.12.77; Date of harvesting: 18.3.77.
20.3.78. Regarding fertilizer application
normal basal dose was applied to each
plot,

[Vc:. 69‘ No,. 3

Fresh fruits of Lantana camara.
were crushed in water and the extracts
of the fruits were made in 3 different
concentrations, viz.,, 25g, 50g. 100g
per 10Cml of water (25%, 50% and
100%). Alter 30 days of zowing, first:
spraying was done followed by 5 mors
sprays at weekly intervals. Tweon 20
was added to all the spraying solution
as a wetling agent.

In order to study the effect of
treatments on growth and yield the
following observations - were made ,
Plant height, total number of titlers,
total number of elfective tillers, number
of leaves, area of leaves, dry matter
accumulation in leaves, length of
the flag leaves, length of the
panicle, dry matter accumulation in
panicle, number of seeds per panicle,
1000 grains weight, total vyield per
hectare. Estimation of carbohydrates,.
total nitrogen, calcium, magnesium,
phosphorus, “sulphur was performed
with the spraying material, i. e., the
extract of the (ruits of Lantana camera.
Sugar estimation was done according
to the copper reduction method ‘of
Somogyi (1952) and nitrogen was
estimated by colorimetric method using
Nesslet's reagent (Vogel, 1973). Phos-
phorus estimation was performed
according to the meothod adopted by

Fiske and Subbarow (1925). Calcium
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and magnesium was estimated by the
standard method of Vogel (1873). The
estimation of sulphur was, performed
by gravimeuic analysis (Vogel, 1973).

The method for extraction of gib-
berellin from plant material was largely
bassd on that of Badr etal (1871).
Paper chromatography was corried outon
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Whatman No. 1 Chromatography paper
using descending method with isopro-
panol : ammonia : water (10:1:1) as
solvent system. Thin layer chromato-
graphy was - alse ‘carried out using
silica gel G and n-butanol: 4.5 (N)
ammenia (3:1) as solvent system. The
gibberellin-like substances were located
by the help of chromogenic test using
70% -sulphuric acid- and UV light.
Presence of fluorescence spot on the
chromatograms and comparing with Rf
values of authentic gibberellin help in
detecting the gibberellin-liks substancas
in plant. materials. Bio-assay was
performed by using Brassica hypocotyl
test (Laloraya and Rai, 1962) and second
leaf sheath test of Taichung Native-1
(TN-1), a dwarf rice cultivar. -This
method Is very eensitive to GA and was
adopted by Radley (1966), Murakami
{1957), Hashimoto and Yamaki (1950).

RESULTS AND DISCUSSION

. The present investigation deals
with the evaluation of grain yield res-
ponse in relalion to yield components
of the wheat plants as well as other
morphological traits associated with the
spraying of crude aqueous exhact of
fruits of Lantana Camara.

Height:

Progressive increass in height is
noted is commenswata with the levals
of spraying extracts. The . significant
effact is obtained in case of 1007, dose
under whose influence the plants
become the tallest,

Tillers.

It is also to be noted thatthe taller
plants aro more ectiva in tillering’ which

SPRAYING CRUDE AQUEDUS EXTRACT OF THE FRUITS

obviously has been shown to ba affected
by the extract. In consonanca with the
incressed capacity _ regarding tiller
production, number of ellective tillers
are promoted remarkably which suggest
8 desirable eflect in- relation to the
bearing capacity of the plants.

Leaf characters:

The effect of -spraying on leai
characters are of particular Intstest,
The area of leaf at 100% concen-
rration  increases onormously and
proves to be most effective (Table 1).
It is to be mentioned here that increa-
sed lsaf area is directly related to
cotresponding increase in plant height
causad by sorav, The ear emsrgenca in
tha treated plants has occurred at lsast
10-15 days eatlier than untreated control
plants, Such condition is likely to be
associated with higher photosynthstic
rate thus keeping the leaves in a
relatively juvenile condition. This is
also borne out by fresh and dry waight
increase in most treated sample. Natr
(1966) found a positive relationship
between photosynthatic rate and yield
and that leaves in the higher yielding
cultivars tend to senasce later.

Yield characters:

The timing of the reproductive
cycle in wheat is an important determi-
nant ‘of yiald, The whaat plants display
at least some respones to spraying
extract during both the inititation and
development  of inflorescenc® by
shartening the flowering tima by about
10-15 days, It is evident from Table

"2 that the total numbsr of panicles per
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plant, length of individual panicle and
number of grains per panicle are incr-
easad to variablo extent under dilfer-
ent treaiments. ‘The direct causo of
increase in grain yield can be attributed
to these factors, The numbar of grain
formad in an ear has been largely allec-
ted by spraying of extract. It appears
that the grain formation apart rom light
and temperature depend on the hormanes
and nuiritional component of the extract.
The final grain size as reflected by
1000 grains is the result of spraying
exiract. The increase in the amount of
total yield is the result of spraying
extract at Cifferent concentrations of
which 100% dose proves to be most
beneficial and the percent of increase
is about 19.

Isolation of hormones and minsrals from
thz extract:

It is evident that the fruits extract
ol Lantana camara contains different
minerals like calcium, magnesium,
phosphorus, sulphur (Table 3). Besids
thzsa a numbar of groath regulating
substances are presant of which gibber-
eliic acid is thought to occupy the
mast important status. The increased
height and other morphological charac-
tars may be ascribed to ths stimuiating
eifect of either any one of the growth
factars or the intsraction of several
growth substances present in ths-extract
in bath free and bound forms.

it is ewdant from the bio-assay that
a numbers of ac!:n.r& zONEs Were dﬁtﬂc*ad

in th? extract of plant materials in bath'

the mustard. hypocotyl test and TN
second leaf sh2ath test. Strip 8, i.e..
factor 8 in papar chromatagraphy and
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strip 4. i. e, factor 4 in thin Ia?erchrﬂmn--
togiaphy,  comespond 1o au*hemxcz
gibberellin A, (Fig, 1-A, B.C, D)i'So
GA?-like substances aré present in the
material. Other promoting zones deter:-
ted in both the bio-assay dld rnt
elicit idantical responses. This: varratmn
in the relative responsiveness' is due
to the fact that mustard . hypocotyl' may
bz sensitive to some factors to which
TN-1 may not bz sensitive' or. vice
Varsa. I

Plant growth substances are costly
materials which_may Iimit__ihe studies
on the possibility of thelr use as foliar
spray to increase quality and quantity
of yieid. Hence the present work has
opened up a prolitable aspect of research
to exploit bznelicial cffect of growth

_regu'lamrs on the production of h'gher

yield.
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Effoct of spraying cruda aqusous ewiragt of thz fruits of Lantona camara on the

5%/ af lovel

“Talle 1.
morphological charecters of wheat plants in two different years.
Treatmant l{eight Tillars Mo coffective Length of the
{cm) {numbar) titlers flag leaf (cm}
76-77 77-78 - TB-77 77-78 76-77 77-78 76-77 ~ 77-78
Conirol 80.5 B30 5 4 . & 3 18.0 15.8
5% 1 4.8 86.5 & L] 4 4% 18.7 16 3%
50% ¢ 9481 BB . 6 6 4e 3 12.5 16.9
1&[]% : 101.6% 92.5% T* ge L E= . 22.4¢ 181°
, S.E. . +1.60 0.923 0.4 0.44 .27 023 0.78 0.22
£. D 5.09 282 1.25 1.34 081, 062 . 238 068
&1

* Significant at 53 level.
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TABLE 1.

Cantd,

[Vol, 68, No, 3

Treatment Number of lzaves/plant

Leai areafleal

Dry waight .ot leavos

(sq. cm.) (majg)

76-77 77-78 76-77 77-78 76.77 77-78
Conirol 18 10 10.5 7.7 0.489 0.394
25% 17 10 17,20 10 g° 0.476 0.375%
50% - 20 10 15,39 12,70 0.393 0.368"
1007 70 14® 262 17.2° 0670 0.383%
S.E s 1.74 0.78 1.46 0.52 0.08 0.005
C.D. - 2.28 &.a2 1.68 - 0.017

at E‘r}; lavel

Significant at 6% level
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SPRAYING EHUDEAFIUEB_IIJS.H{THACT OF THE FRUITS

g TAﬁLE?. Effect of spraying crude aquenuh iixu_*_an'_t of the fruits of Lantana comara on yleld
“characters in two different years.

Treatmant Length of the panicle {cm) Dry weight of the MNumber of sceds
=4 12 i N ' panicle (mg/g), . -per paniclo
76-77 77-78 7677 77-78 76-77 77-78
Zontrol 13.8 142 "0.610 0.574 25 29
254 14.0 17.0% 0.625* 0.594 273 33e
L : b i
50% 16.0 " 10.4 0.618 0.560 26.6 42
1004 16.0° 19,1 0.635*  0.622° 33* 35¢
S.E : % 0.54 10.38 0,003 0.01 1.29 1.0
T C.D. 1,84 1.16 0.010 0.032 am a.m
at B3 level
Traatmant 1000 seeds weight Total yield/hactare Por cent Increase
{o) (Kg) cver control
T6-77 778 78-77 77-78 76-77 77-78
Contrel 43,70 48,95 1754 1667 - -
25% 51.48 B1.87 1717 1808 - 8.0
60 62.06" £21.82¢ 1877 1628 7.0 _ B.0
100% B4.75¢ 53,74% 2103¢ 1BGO® 18.0 18.8
S.E : %+ B.21 o §8.50 B61.98 - -
cC. D : 2.42 B.E1 117.28 187.24
st 5% level

= Significant ot 6% lovel
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TABLE @ Prasence of differont components in the crude squeous sxtract of ths frults “of
Lantane Camara

Materlal  Total Suger Soluble Caicium M agnesium Phosphorus Sulphu
: nitrogen . : N
p! mo/fg ma/a - mafg mg/g mafa
Fruits of
tentana 200 0.875 4.007 1125 0,850 e

Camarz
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o LEGEND,  OF . THE FIGURE

Fllﬂ 9. . C . :
" Histograms showing the. result isclated from poaper and thin layar chre-

matograms of suihentic gibberellin A3 and plant material.

A. EBraszies hypocotyl test from bapur-chrum'ulagru}nﬂ ¢
B. TN-1 dwarl rlce second lzaf shaath test from paper chromatoarsm.
C. Brassica hypocotyl test from thin Iavnr__nhrnm'ﬁtugram. 1
D, THN-I" dwarl rice s:af:onq'laai sheatr-;'__ test frb_m tlh'in layer. chromatogram: -
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