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Additive effects of plant oils and fungicides
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“In vitro® additive effects of Neem ( Azadirachta indica A+ Juss.) and Karanja ( Pongamia
glabraVent.) oils with captan ( N-trichloromethyithio-4-cyclohexene 1, 2-dicarboximide )
and carbendazim ( Methyl-2-benzimidazole carbamate) was assayed by slide germination
and growth inhibition techniques using Drechslera oryzae as test organism. Either neem
or karanja oil when used simultaneously with captan at non toxic levels responded
synargistically to the antifungal activity of captan but when used similar'y with carbendazim
a reduction in fungitoxicity ( antagonism ) of carbendazim was noted.
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The higher plants of tropical countries are known to provide a rich source of
natural products with effective antimicrobial and other biological activities
( Sharville, 1960; Calpouzos, 1969 ). Several reporls have established the
antifungal activity of neem oil ( Singh and Singh, 1981; Dwivedi and Dubey,
1986 ). Pan et al (1985) demonstrated the antifungal property of four
furanoflavones and one flavone isolated from the plant Pongamia glabra.
Besides, much are known about the insecticidal synergism and insect control
( Metcalf, 1967 ) but there are no such informations on fungicidal synergism
and plant disease control. Although scientists have time and again shown that
combined use of more than one fungicides some times gave better control of
plant diseases over single ones ( Gisi et al.. 1985; Cohen, 1986) but both the
fungicides were used at their toxic levels. The present work relates to the
exploration of additive effects, either synergistic or antagonistic, of two plant
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oils, neem ( Azadirachta indica) and karanja ( Pongamia glabra), at their non
toxic level in simultaneous use with captan and carbendazim.

MATERIALS AND METHODS

For the present investigations two plant oils used were those obtained from neem
( Azadirachta indica A.Juss.) and karanja ( Pongamia glabra Vent.) and the
fungicides, captan (Captaf 75 WP; N-trichloromethylthio-4-cyclohexene 1, 2
dicarboximide) and carbendazim ( Bavistin 50 WP; Methyl-2-benzimidazole
carbamate ).

The assay organism used was Drechslera oryzae ( Breda de Haan ) Subram &
Jain ( isolated from brown spot infected rice leaves). The organism was maintaincd
andmultiplied on PDA medium.

Effect of fungicides, plant oils and their combinations on the spore germination
and mycelial growth of D. oryzae was assayed by slide germination and poisoned
food technique described earlier ( Pan and Sen, 1976 ).

The fungicidal dilutions were prepared, on the basis of formulated product, in
sterile distilled water while that of oil emulsions in sterile distilled water with
0.1% sandovit as emulsifier. Sandovit at 0.19, had no inhibitory effect on the
test organism both on spofe germination and mycelial growth.

RESULT AND DISCUSSION

It appears from' the results ( Table 1') that ‘both neem and karanja oil had
little effect on spore germination and mycclial growth of D. oryzae. Only 5.5
and 5.8), reduction in germination of spore and 9.2 and 7.0% reduction in
growth of mycelia over control was recorded at 1000.0 pg'ml of neem and
karanja oil respectively. However, the fungicides, captan and carbendazim
were highly inhibitory to both spore germination as well as mycelial growth of
the test organism. More than 50.0% reduction in germination of spore over
control was obtained at the lowest concentration (7.8 pg/ml) of captan and
carbendazim ( Tables 2 and 3 ). The EDj, value of captan for mycelial growth
was 40.7 pg'ml ( Table 4 ) and that of carbendazim was 28.8 pg/ml ( Table 5).

But when the oil, either neem or karanja was used at a fixed dose of its non-toxic
level simultaneously with captan or cartendzzim there was either increzce
(synergism) or decrease (antagonism) in the todicity of the fungicides. The
synergistic effect of neem and karanja oil at 500.0 pg/ml was of significance when
used simultaneously with captan. Around 7 to 9 times increase in the toxicity of

.
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Table 1 Effect of different concentrations of neem and karanja oil on the spore germination

- and mycel al growth of D. oryzae
Concentrations Spore germination Mycelial growth
(ng/ml) Neem Oil Karanja Oil Neem 0Oil Karanja Oil
62.5 0.0 0.0 0.0 0.0
125.0 0.0 00 0.5 0.3
250 0 00 0.0 0.8 0.7
500.0 1.56* 08 T3 1.0
1000.0 5 b 5.8 9.2 7.0

*Per cent reduction in germination/growth over control.
**Each insertion is an average of four replications.

¢ Table 2. Combined effect of captan and oils (neem and karanja) on the spore germination
of D oryzae
Concen- Captan Captan+ Captan- Captan+- Captan-- Captan+ Captan--
trations alone Neem oil Neem oil Neem oil Karanja Karanja Karanja
of captan (5000 (2500 1250 0il ( 500.0 0il (250.0 oil (1250
(pg/mb) pg/ml)  pg/ml) pg/ml ) pg/ml ) pg/ml)  pg/ml)
780  65.2%  1000%* 346 295 1000 11.3 7.3 ‘
15.60 840 100.0 75.0 495 100.0 19.9 273
3125 91.2 100.0 97.0 750 100.0 94.5 £0.8
62 50 95.2 100.0 £€8.0 932 1000 100.0 100.0
125.00 1000 100.0 1C00 100.0 100.0 100.0 1000
* Per cent reduction in germination over control
- 3.l
** An average of four replications
Table 3. Combinad effect of carbendazim and oils (neem and karanja)on the spore
germination of D. oryzae
Concen- Carben- Carben- Carben- Carben- Carben- Carben- Carben-
trations  dazim dazim+4  dazim-- dazim+4-  dazim4  dazim+ dazim+
of carben- alone Neem oil Neemoil Neem oil Karania Karanja Karanja
dazim (5000 ( 250.0 (125.0 0il(500.0 0il(2500 0il(1250
( pg/ml) pg/ml) ©3/ml) pg/mi) pg/ml) ng/ml) pg/ml)
7.80 68.3* 54 5%* b5 4.5 60.6 4.5 1.9
15.60 88.0 68.4 74 6.8 73.0 4.9 3.1
- 3125 98.2 73.8 130 10.2 85.0 92 31
62.50 100.0 873 18.5 134 96.1 101 87
125.00 100.0 96.1 318 15:3 100.0 11.0 10.7

*Per cent reduction in germination over control
**An average of four replications
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Table 4. Combined effect of captan and oils (neem and karanja) on the mycelial growth of
D. oryzae
Concen- Captan Captan+ Captan+ Ceptand Captan+- Captan+ Captan-
trations alone Neem oil Neemoil Neem oil Karanja Karanja Karanja
of captan (5000 (250.0 (125.0 0il(500 0 oil(2£0 0 0il(125.0
(ug/ml) pg/ml) pg/mi) rg/ml) pg/ml) pug/ml) pg/ml)
7.80 9.6* Golres 45.0 0.0 70.8 18.3 15.0
16.60 15.7 69.1 49.3 16.2 81.5 29.7 34.2
31.26 37.6 740 B62.7 17.8 83.1 44.7 46.3
6250 67.6 773 752 34.7 85.0 TR 718
125.00 79.8 1000 85.9 70.2 90.5 84.7 85.5
EDyq (ng/ml 2)
40.7 -~ B.6 19.5 83.2 4.2 33.9 31.6

* Per cent reduction in growth over control
** An average of four replications
a) EDgq value determined on a log-probit scale

Table 5. Combined effect of carbendazim and oils (neem and karanja) on the mycelial
growth of D. oryzae

Concen- Carben- Carben- Carben- Carben-  Carben-  Carben-  Carben-
trations  dazim dazim+- dazim+  dazim+  dazim4  dazim+  dazim--
ofcarben- alone Neem oil Neemoil Neem oil Karanja Karanja Karanja
dazim (5000  (250.0 (125.0 0il(5000 ©il(250.0 o0il(125.0
(na/ml) pa/ml) ug/mi) ug/ml)  pglml) pa/ml) #g/ml)
7.80 19.6* 16.5+» 0.0 00 271.3 0.0 0.0
1560 215 16.5 00 0.0 37.5 0.0 0.0
31.26 58.8 16 8 0.0 0.0 38.0 3.2 0.0
62.50 68.0 18.5 00 0.0 38.6 5.0 0.0
125.00 81.1 29.5 14.7 0.0 40.1 9.3 10.3
EDgo(pg/mla)
288 — — — —

* Per cent reduction in growth over control

** An average of four replications

a) EDy, value determined on a log-probit scale. 0
‘—* Signifies ED 5, value could not be determined.

captan, particularly with respect to the mycelial growth of test organism was
envisaged (Table 4). On the other hand when used with carbtendazim the oils
responded antagonistically irrespective of the dosages of oils (Tatles 3 and 5).

It has been suggested that a synergist component may accumulate in the fungal
cell membrane and stimulate the passive uptake of othet components, thus
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increases the toxicity of the second or it may act by inhibiting the energy-
dependent efflux of the second component that consequently accumulate in the
mycelium and enhance fungitoxicity (DeWaard and VanNistelrooy, 1982).

Alternatively, a synergist component may increase the interference of a fungicide
with the membrane functions and thus increase the toxicity of the fungicides over
the initial ( Davidse, 1980 ). Although what has happened in the present
investigations is not known but it is clear that both neem oil and karanja oil,
when used simultaneously with captan, have resulted a synergism in the
fungitoxicity of captan either through increased migration of captan in sufficient
quantity of its fungitoxic level to the actual site of action or in a different way
in a non-specific manner as suggested by Dewaard and VanNistelrooy (1982).

This perhaps appears to be a first report on synergistic effect of neem and

karanja oil on the toxicity of captan to D. oryzae. Further studies in this
area are underway.
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