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Fungifoxic properties of some essential oils from higher plants

OM PRAKASH, V.N. PANDEY, AND D.C. PANT

Dept. of Mycology and Plant Pathology, Inst. of Agri. Sciences, Banaras Hindy University, Varanasi-221003

Abstract : Essential oils of Callistemone lanceolatus, Citrus medica, Eclipta alba, Hypisis suaveolens
and Ocimum canum showed fungitoxicity against Rhizectonia solani, the incitant of damping-off disease.
The essential oils of C. media, E.alba and O, canum completely inhibit the growth of the fungus within
24 hours, Other oils take more time. The essential oil of C. lanceolatus was capable of penetrating
the £oil upto 4 cm  while it was 3 and 2 cm respectively for C. medica and O.cannm. The essential
oil of C. lunceolatus and O.canum could control damping-off disease of tomato (Lycopersicon esculentum)
and chilli (Capsicum anmom) upto 57,13, 71.44, 40.90 and 83.32 percent respectively. (Key words:
Essentials oils, Higher plants, Fungitoxic properties.)

Use of seed protectants, soil fumigants and
cultural practices are some of the common methods
for the control of damping-off diseases. Synthetic
chemicals which are used for this purpose has now
been cautioned due to their side effects (Arya, 1988
. Lingk, 1991). There is need for application of only
selective chemicals which will not affect the non-target
organisms that may even be beneficial to crops, Lately
the increasing relience on plant products as alternative
source for disease management is gaining
importance. Essential oils of different plants has been
explored by several workers for their antifungal
activity (Singh et al. 1998, Caccioni et al. 1993).

Hence, essential oils from some higher plants
were tried aeainst Rehizoctonia selani Kuhn, the

incitant of damping-off of tomato and chilli.
Formaldehyde, the routinely used chemical, was taken
for comparison. Before conducting the actual fi-vive
tests, some properties of these oils i.e., minimum
inhibitory concentration, killing time and persistence
of efficacy were studied. The data obtained were
subjected to factorial design for statistical analysis.

Materials and Methods
Iselation of essential oils

Essential oils (volatile fungitoxic fractions) of
some plants (Callistemone lance olatus, Citrus
medica, Eclipta alba, Hyptsis suaveolens and
Ocimum canim) were isolaied by hydrodistillation
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Table 1. Minimum Inhibitory Concentration and nature of differcnt oils aguiﬁ;}'_t R, solani

Essential Oils/

Concentration (m1 1)

Chemical 590 300 500 700 800, 1000 2000 3000 4000 5000 IE'IF'B“;’
Callisiemone ) n |
lanceolatus 940 1510 1920 2353 3613 5000 64.40 7010 79.60° 100.00° 46.746
Citris medica 850 2740 7476 86.10 9220 100.00" 100.00" 100.00° 100.00° 100.00° 78.396
Eclipta alba 1830 28.10 3510 4740 53010 5740 66.60 100.00° 100,007 100.00° 60.600
Hypstis _
suaveolens 1933 3030 4230 5600 6553 71.00 87.80 89.70 92.30 100.00" 65.426
Ocimmm cammt 75,50 78.96 100.00* 100.00* 100.00* 100.00° 100.00" 100,00 100.00° 100.00° 95.446
F.ﬂrmaldch}rdc 7726 8420 92.10 100.00°-100.00° 100,00 100.00" 100.00" 100.00" 100.00" 95.356
Mean (FD) 34716 44.011 60577 63.838 74.404 79733 86466 9330 9531 100.00

+ = denotes fungistatic nature * = denotes fungicidal nature

SEM
C.D. (at 5%) for (i) Oil/Chemical

(ii) Concentration

(iii) Qils/Chemical x concentration

0.929 0.317
1.199 0.409
0,293 1.004

Table 2. Killing time of different essential oils and formaldehyde against R. selani

Essential Oils/Chemical

Kil!ng time (hours) -

Control 24 36 48 72
Callistemone lanceolatus + + - - -
Citrus medica + - - - .
Eclipta alba + + - + -
Hypstis suaveolens + + - + -
Ocimum canum + - - - ,
Formaldehyde & + + - .
+ = pgrowth observed - = growth not observed

Jssing Clavenger’s apparatus (Langenau, 1948). Fresh
feaves (500 g) of each plant were washed with water and
sibjected to hydrodistillation for 4 hour. The extracted
essential oils were treated with anhydrous sodium sulphate
to remove traces of moisture

Minimum inhibitory concentration (MIC) and
nature of fungitoxicity of cils and formaldehyde

The MIC of these was tested against

Rhizoctonia selani by the poisoned food technigue
(Grover and Moore, 1962) at 200, 300, 500, 700, 800,
1000, 2000, 3000, 4000 and 5000 m! 1. The nature
of toxicity (fungistatic / fungicidal) was determined
by the method of Garber and Hauston (1959).

Killing time

The above mentioned oils and formaldehyde
were taken at their MIC to determine the killing time
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able 3. Persistence of efficacy of essential oils and formaldehyde at different depths of soil

against Rhizoctonia solani

! Essential Oils/Chemical

Depth of Soil {cm)

I 2 3 4
wallistemone lanceolatus - - - -
‘itrus nredica . - +
Celipta alba + + +
:{};p:is suaveolens - + +
Jeimunt canim - - + -
‘ormaldehyde + + + +

growth observed &

il the test pathogen, Requisite amount of essential
ils were dissolved in 0.5 ml acelone and then mixed
ith 9.5 ml PDA. These plates were inoculated with
thises (5 mm) of the test fungus and incubated. One
sc from each plate was removed after 24,36,48 and

:[Itl hours, washed with sterilised water and re-
joculated to another set of PDA plates and incubated
3 observe growth, if any.

‘ersistence of efficacy

Small sterilised cotton plugs, soaked in
=yuisite quantity of different oils and formaldehyde
1t their MIC) were separately kept at the bottom of
| plastic containers (4 x 4 cm.) One cm sterilized
wil was filled in these containers, leaving about |
am unfilled space from the surface. Three discs (5
m) of actively growing R.Solani culture were covered
vith one em sterilised soil. Culture discs were thus
‘ept at different heights upto 4 cm and containers
aen covered with lids and incubated at 25 2°C upto
illing time. After 24 hours all bits of R. Selani were
emoved, washed and re-inoculated on PDA for
spservation of growth. For Hyptsis and Eclipa oils
-he bits were removed after 48 hours.

w-vive efficacy of essential oils and
armaldehyde

Soil, infested with 0.1 per cent, 10 day old
‘noculum  of R.Solani, grown on Jowar grains, was
illed in earthern pots {capacity 250 g). Small cotton
ugs, soaked in requisite amounlts of different pils
nd formaldehyde, were separately placed at different
lepths (depending on in-vitro results), in the pots.
“he pots were covered with polythene sheets for 24
wours, These sheets were then removed and pots kept

growth not observed

i the open for 24 hours 50 as (o remove the vapours
of essential oils and formaldehyde from soil. In these
pots, 11 seedsfpot of tomato cv. Pusa Ruby and Chilli
ev. Suryamukhi were separately planted in each pot
equidistantly, Equal amount of water was used to
irrigate the pots when require. Suitable control was
also maintained alongwith treatments.

Results and Discussion

In the present work, essential oils from higher
plants and formadehyde have been compared with a
view to use them in the management of damping-off
disease of tomato and chilli caused by R. solani. The
MIC of essentials oils of C. lanceolatus, C. medica,
E. alba, H, suaveolens, O.canum and formaldehyde
is 5000, 1000, 3000, 5000, 500 and 700 respectively.
These oils are fungicidal in nature a1 their MIC.
However, the oil from O, camum is fungistatic upto
1000 (Table 1).

The result is slightly at variance with Thakur
er al, (1989), As against 0.1 percent essential oil of
0. camamn, 0.2 percent essential oil checked the growth
completely. Shukla er al (1990) reported identical
results,

The essential oil of C. medica and O. canim
completely inhibit the growth of the fungus within
24 hours. Essential oil of C. lanceolatis and
formaldehyde take 48 hours for complete inhibition.
Least effective are the essential of M. swaveolons and
E. alba s they take 72 hours for complete imhibition
of the fungal growth (Table 2).

Essential oil of C. lanceolanrs is capable of
penetrating upto 4 em while that of C. medica is
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;‘iTﬁf:.i'H:E‘uPthﬁ'ﬂm. The least effective oil of E. alba
pitld inhibil the test organism uplo lem only
Table 30"

. Resultol the pot experiment revealed that all
i2 essential oils used as well as formaldehyde ware
ile to dontrol the damping-off disease of tomato and
tilli, Essential oils of (. canm and Claneceolatus,
‘weever, were much better than other chemicals used.
Able 4 and ).

The: present. study clearly indicates the
sssibility of eftective exploitabon of ngher plants
4lhe management of damping-off disease of tomato
v challi,
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lime requirement methods for lateritic soils of Orissa

{K. DOLUI AND K. DATTA
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Abstract : The lime requirement of fourteen acid soils from Orissa as determined by calcium carbonate
incubation method showed significant correlation with pH, product of increase in pH value due to liming
and the organic matter content, clay content, exchangeable aluminium and exchange acidity but not
with organic matter content or cation exchange capacity. Four lime requirement (LR) methods were
evaluated regarding their suitability to these soils. Except Peech’s method, the lime requirement as
determined by the laboratory methods showed highly significant correlation with that obtained by CaCO,
incubation, The New Woodruff did slightly better than Woodruff and SMP in estimating lime requiremen
and hence the New Woodrufl may be recommended for adoption in routine soil testing work. (Key

wards : Lime requirement, Lateritic soils)

Lateritic region soils of Orissa are acidic and
*&& productivity of the crops is affected severely,
“idicious application of lime s essential for the
Janagement of these soils. Laboratory procedure

using various buffer solutions for rapid delermination
of lime requirement was developed by Woodrulf
(1948), Shosmaker et al. (1961), Pecch e al. (1962)
and Brown and Cisco (1984) but there seems 1o be



