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Summary
Field investigations were carried out to
evaluate the efficacy of herbicides and
herbicidal carriers for controlling weeds
in irrigated rice. Oxadiazon (0.75 kg ha-

1), butachlor (1.0 kg ha-1) and
pendimethalin (1.5 kg ha-1) gave effec-
tive control of most of the weeds which
in turn influenced rice yield. Molinate
(1.0 kg ha-1) which selectively kills
monocot weeds failed to suppress sedges
and broad-leaf weeds. Application of
oxadiazon and butachlor enhanced the
grain yield by 49.6% and 38.5% respec-
tively over the unweeded control. Appli-
cation of the herbicides as a spray and
mixed with sand were found to be almost
equally effective but mixing the herbi-
cides in farmyard manure decreased ef-
ficacy which in turn affected the rice
yield.

Introduction
Traditional tall indica rice varieties having
long droopy leaves and spreading tillers
provide sufficient foliage to cover the
ground surface and suppress weed
growth. On the other hand semi-dwarf
cultivars with a compact tillering habit and
upright leaves permit greater penetration
of incident light into the canopy.

This encourages the germination and
vigorous growth of weeds (Raju and
Reddy 1986). Heavy soil fertilization and
shallow flooding (Raju and Reddy 1987)
also expedite sprouting of weed seeds due
to changes in the crop ecosystem and fur-
ther aggravates weed competition. Hand
weeding is very difficult due to scarcity
and escalating cost of labour. A plethora of
herbicides are available on the market,
mostly in liquid and granular formula-
tions. Farmers prefer granular forms be-
cause they can be applied directly and are
free from drift problems but manufactur-
ing, packing and transport is expensive.

Emulsifiable concentrates are cheap and
usually most effective for spraying. How-
ever, spraying requires special equipment
and accurate spray calibration to be effec-
tive. If the liquid formulations can be ap-
plied using some indigenous carriers such
as soil, sand or farmyard manure, chemi-
cal weed control will become easy and
cheap. Therefore any information thus
generated on this aspect would be most
useful.

Materials and methods
A field trial was conducted at Maruteru
(16.38ºN, 81.44ºE and 5 m MSL) during the
S.W. monsoon season of 1988. The soil was
mixed hyperthermic, vertic Chromusterts
with CEC 41 m eq 100 g-1, pH, 7.2; organic
carbon 0.68%, available olsen P 21 kg ha-1

and available K, 320 kg ha-1.
A randomized block design of three rep-

lications was used. Thirty day old seed-
lings of the long duration cultivar
“Chaitanaya” were transplanted on
29.7.88 at 20 × 15 cm spacing. Plots were
fertilized with 60 kg N ha-1 and 40 kg ha-1

each of P2O5 and K2O and kept flooded
from transplanting to dough ripening.

 Herbicides (Table 2) were applied six
days after transplanting. Spraying was
done with a hand-operated Knap-sack
sprayer with a flood-jet (WFN-62) nozzle
using a spray volume of 500 L ha-1. Liquid
herbicides were thoroughly mixed in dry
sand and farm yard manure (FYM) at 50
kg and 20 kg ha-1 respectively and applied
in a thin film of standing water. Ratings of
crop phytotoxicity were conducted 15
days after chemical application. Weeds
were sampled 60 days after transplanting
(DAT) using two 0.25 m2 quadrats per plot.
The samples were bulked, separated into
species, counted, oven dried at 60ºC for 48
hours and weighed. A weed interference
index (Wii) for each treatment was calcu-

lated using the formula below.

Weed biomass at maximum tillering
Crop biomass at maximum tillering

Grain yields at 14% moisture were re-
corded. Data were subjected to analysis of
variance at the 5% level (Chandel 1984).

Results and discussion
The data (Table l) shows that Marsilea
minuta L. Cyperus difformis L. and
Echinochloa colona (L) Link emerged in the
first flush but their population declined
appreciably as the crop canopy closed. On
the other hand Ludwigia octovalvis (Jacq)
Raven, Sphenoclea zeylanica Gaertn
sprouted between 15–30 days after trans-
planting and grew vigourously and over-
topped crop plants by virtue of their long
stature.

Weed biomass production
All herbicides tested suppressed the
biomass production of E. colona and E.
crus-galli significantly. However,
oxadiazon (0.75 kg ha-1) and molinate (1.0
kg ha-1) were found to be highly effective
in killing these gramineous weeds (Table
2). Application of butachlor (1.0 kg ha-1)
and oxadiazon (0.75 kg ha-1) repressed C.
difformis, but molinate (1.0 kg ha-1) failed to
put down the growth. One distinct finding
in this study is that Marsilea minuta a domi-
nant weed in the region and resistant to
most of herbicides, was almost wiped out
with oxadiazon application. In general, the
overall performance of oxadiazon and
butachlor were good in restricting the
growth of the majority of weeds, owing to
their wide spectrum of action. Molinate
(1.0 kg ha-1) being specific to grassy weeds,
could not control cyperaceous and other
dicot weeds. These findings are in consist-
ent with observations made by De Datta
(1981).

Grain yield and phytotoxicity:
In general, all herbicides augmented rice
yields remarkably, irrespective of carriers
of application (Table 2). Application of
oxadiazon (0.75 kg ha-1), pendimethalin
(1.5 kg ha-1), butachlor (1.0 kg ha-1) and
molinate (1.0 kg ha-1) enhanced the grain
yield by 49.6%, 38.5%, 37.6% and 23.9% re-
spectively over unweeded plots. Similar
favourable effects of herbicides on rice
were reported by Zimdahl (1980), De
Datta and Herdt (1983) and Moorthy and
Manna (1984). The maximum yield ob-
tained was with oxadiazon and corre-
sponded with low weed interference indi-
ces.

Amongst the herbicide carriers spray
and sand-mix were found to be almost
equally effective. The herbicides applied
through spray, sand-mix and FYM-mix
enhanced the grain yield by 45. 5%, 41. 6%
and 25% compared to the unweeded con-
trol. The FYM seems to be not an effective
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Table 1. Weed population dynamics in unweeded plots. Number per metre
squared

Days after Marsilea Ludwigia Sphenoclea Cyperus Echinochloa Echinochloa
transplanting minuta octovalvia zeylanica difformis colona crus-galli

15 182 6 0 23 17 1
30 147 14 5 31 12 5
45 73 14 6 30 4 6

× 100Wii =
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herbicidal carrier, possibly due to the pres-
ence of complex organic colloids which
hold chemical ions tightly plus a greater
buffering effect (Buckman and Brady
1967). With regard to phytotoxicity of her-
bicides, oxadiazon (0.75 kg ha-1) seems to
be slightly toxic to the rice since leaves
turned yellow during first week of appli-
cation. However, rice plants recovered
rapidly and grew vigourously in the weed
free environment created by the herbicide
and produced the highest yields.

Conclusion
Application of oxadiazon (0.75 kg ha-1),
pendimethalin (1.5 kg ha-1) butachlor (1.0
kg ha-1) and molinate (1.0 kg ha-1) gave an
average increase in the grain yield by
49.6%, 38.5%, 37.6% and 23.9% respec-
tively over unweeded check. The study
further demonstrated that Marsilea minuta
a dominant weed in the region resistant to
most of the chemicals was effectively con-
trolled with oxadiazon. Herbicides applied
as a spray or sand-mix were found almost

Table 2. Yeild, yeild components, biomass  of weeds and phytotoxicity as affected by different herbicide treatments in
irrigated rice.

Treatment Herbicide Weed biomass (g m-2) at 60 DAT* Other Total Weed Crop Grain

kg a.i. ha-1 E. colona E. crus-galli C. difformis M. minuta broad weed interference toxicity yeild
weeds mass index rating (kg ha-1)

(g m-2) (1-10)**

Unweeded – 10.3 8.9 16.1 6.3 12.0 53.3 8.7 1 3140
Butacblor - sand mix 1.0  3.1 2.8 5.3 3.9 5.l 20.2 2.3 1 4428
Butacblor - FYM mix 1.0 4.1 4.4 9.2 4.2 9.1 31.0 3.7 1 4026
Butacblor spray 1.0  3.S  3.0 3.0 3.7 6.4 19.6 2.2 1 4509

Oxadiazon - sand mix 0.75  1.7  1.8 7.3 0.3 6.0 17.1 1.8 3 4831
Oxadiazon - FYM mix 0.75 4.5  3.3 12.0 1.8 10.3 31.9 3.6 3 4276
Oxadiazon spray 0.75 1.4 1.9 2.1 0.1 7.2 12.7 1.3 4 4992

Pendimethalin 1.5  2.2  2.1 10.4 3.2 7.1 25.0 2.8 2 4589
sand mix
Pendimethalin 1.5 4.0 3.5 17.2 3.6 10.6 38.9 4.6 1 3784
FYM mix
Pendimethalin spray 1.5  2.2  1.5 8.0 3.3 6.1 21.1 2.3 3 4670

Molinate - sand mix 1.0  2.0  1.8 4.5 4.0 12.4 34.7 4.2 1 3945
Molinate - FYM mix 1.0  3.1  3.8 20.0 4.1 13.5 48.5 6.2 1 3623
Molinate spray 1.0  1.9  1.6 16.0 3.8 10.2 33. 6 4.1 2 4106

LSD (P = 0.05) –  1.0  1.2 1.1 2.3 4.9  6.5  – –  443

* DAT – Days after transplanting
** 1. No toxicity – 10. complete kill

equally effective. Farm yard manure was
found inferior as herbicidal carrier due to
high ionic adsorption.
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