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Summary 
A field investiglltion w~'s carried out at the 
Agricultura l Research Station, Maruteru 
during dry season of 1986, to s tudy the ef
fect of variolls herhicidnl mixtures on the 
aspects of weed growth a nd rice yield under 
low land conditions. A tank-mix of bu
lachlar + Propanil (1.0 + 2.0 kg ha-t ) sig
nificantly reduced grass weeds and resulted 
in the lowest weed density and biomass. 
Proprietary mixture of PiperphoS/2,4-DIPE 
(0.33/0.17 kg ha- l ) proved as effective as two 
hand weedings in the control of grasses and 
sedges. «'or broad leaf weeds, no herbicide 
treatment was better than two hand weed
ings. Hand weeding brought about a 23 per 
cent increase in grain yield over the un
weeded check. Piperphos/2,4-D (0.33/0.17 
kg ha") and butachlor + 2,4-D (J.O + 0.5 kg 
ha· l

) gave yields which are on par with hand 
weeding twice. Weed control improved the 
effective tillers per square metre a nd the 
number of filled grains per panicle but did 
not alter the 1000 grain weight. 

Introduction 

Materials and methods 
A field experiment was conducted on a low 
land site at the Agricultural Research Sta
tion, Maruteru (16.38"N, 81.44°E and 5 m 
above mcan sea-level) during the 1986 dry 
season. The soil was a clay loam (Typic vertic 
ustocrept) with pH 7.1 , CEC 49 meq/ IOO g 
soil, EC 0.95 m mhos em-I, organiC carbon 
0.52%, available N 376 kg ha-I , available K,0 
380 kg ha·I 

The trial was laid out in a randomized 
block design with 18 treatments (Table 2) 
replicated thrice in 5 m x 3 m plots. A short 
duration (120 days) cu ltivar 'Dhanya La
kshmi ' was used as the test crop. The crop 
received 100 kg N, 60 kg P20, and 40 kg K,O 
per hectare. Full dose of phosphorus (as 
single superphosphate) and Potassium (as 
muriate of potaSh) and one third dose of nip 
trogen (as Urea) were applied at the lime of 
planting and the remaining nitrogen was top 
dressed equally at active tillering and panicle 
initiation stagcs. The rice seedlings (25 days 
Old) were planted with a spacing of IS x IS 
cm. The ficld remained always nooded (4 cm 
depth) up to crop ripening. 

All the herbicides were applicd at 5 days 
after transplanting. The granular forms were 
broadcast in plots by mixing sand in 1:4 ratio 
and liquidS were sprayed with knapsack 
sprayer filled with a flat fan nozzle using a 
spray volume of 500 L ha·'. Thick polythene 
sheet was embedded around the bunds of 
each plot to avoid inter.mixing of chemicals 
through the water. Toxicity rating was made 
from visual symptoms one week after appli. 
cation. Data on seedling recovery and over all 
plant growth were recorded in the scale of 

o (no toxicity) to 10 (ccmplete kill). Weed 
counts were laken from one quadrat of 0.25 
m2 per plot at 25 days after treatment 
(DA T). Weed densitics (in 2 quadrats of 
0.25 m2) were also obtained in unweeded 
plots at 40 and 60 OAT. At the time of crop 
harvest the weeds were uprooted, waShed, 
oven dried and then weighed. Weed control 
efficiency (WCE) of each treatment was cal
culated by using the formula:-

WCE = ((DWt, - DWt,)/DWtJ x 100 

DWlc = Dry weed weight in unweeded check 
DWt, = Dry weed weight in trea tment 

A 75 per cent weed control efficiency was 
considered commercially acceptable. Pan· 
ides were counted from a 1 m2 area in each 
plot and their filled grain and test weight 
were taken after threshing. Grain yield was 
expressed at 14% moisture. 

Results and discussion 

Weed flora 
All weed species except Leplochl.oa Chinen· 
sis (L) Nees and Monochoria vaginalis 
Burm. f.) declined in number over time due 
to inter- and intra-plant competition 
(Table I). 

Population and biomass accumulation 
of weeds 
Results pertaining to weed growth show that 
all weed control treatments markedly re
duced all morphological group of weeds 
(Table 2). Of the herbicide treatments the 
best grass control was obtained with a tank· 
mix of butachlor + I'ropanil (1.0 + 2.0 kg 
ha·l ) This treatment also significanlly re
duced sedges and broad leaf weeds and rep 
suited in the lowest over all weed density and 
weed biomass. These results are in agree
ment with the findings of Singh ef al. (1986). 
Proprietary mixture of Piperphos/2,4-DIPE 
(0.33/0.17 kg ha") proved as effective as two 
hand weedings in the control of grasses and 
sedges. Excellent control of sedges was ob· 

In the hOI and highly humid tropics, weeds 
readily invade rice fields and grow rapidly to 
form vigorous stands which compete with 
rice plants and cause considerable reduction 
in grain yields (Gupta and Lamba 1978). Af
ter the replacement of tall tropical rices with 
modern dwarf cultivars, heavy fertilization 
and sha llow flooding became common prac
tices in India for securing maximum yield. 
This caused a change in the crop ecosystem 
and created a conducive environment for the 
rank growth of weeds. Studies showed that 
weed growth reduced yield of transplanted 
rice by 30 per cent (Raju and Reddy 1986). 
Usually rice fields are invaded by grass, sedge 
and broad-leaved weeds. The individual 
herbicides available commercially are not 
active against this wide spectrum of weeds. 
Herbicides such as butachlor and thioben
carb will control solid stands of grasses and 
some sedge weeds (De Dana and Bernasor 
1973). On the other hand, a phenoxy group 
herbicide like 2,4-D is effective for control
ling dicotoledonous weeds (De Dana 1980) 
Therefore when all types of weeds pose a se
rious problem, a combinat ion of herbicides 
must be resorted to. l11e present investiga
tion was therefore under taken to study the 
effect of various herbicidal mixtures on weed 
growth and rice yield. 

Table 1. Density of major weed species in unweeded plols at 20, 40 and 60 days 
after transplanting (DAT) 

Grasses Sedges Broad leaf weeds 

DAT ECH LEP PAS CYP FIM AMM MaN SPH MAR 
Plants per m2 

20 132 0 17 103 186 14 2 ° 218 
40 114 3 8 121 105 12 5 14 79 
60 83 15 0 74 54 9 8 16 ° 
ECH . Echinochloa colona LEP - Lepfochloa Chinensis 
PAS - Paspalllln Paspalodes CYP - Cypems diffonnis 
FIM - Fimbrisrylis lilloralis AMM . Ammania baccifera 
MON· Monochoria vaginalis SPH -Sphenoclea zeylanica 
MAR - Marsilea minuta 
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Table 2. Phytotoxicity density and biomass of weeds at harvest, yield and yield parameters of rice as affected by different 
herbicide treatments applied 5 days aller treatment. 

Herbicide treatment Phytotoxicity 
rating 

Weed density (m" ) Rate of 
application 

(kg ha· l ) (7 days after Grasses Sedges Broad leaf 

Total weed 
biomass 
(kg ba·l ) 

Grain 
yield 

(t ha·l ) 

Unweeded 
Weed free (20,40 and 60 DATA) 
Hand weeding twice (20 & 40 DA T) 
Butachlor 1.5 
Thiobencarb 1.5 
Fluchloralin 1.5 
Bentazonc 2.0 
2,4-DEEB 1.0 
Butachlor + c 2,4 D ethyl ester 1.0 + 0.5 
Thiobencarb + 2,4·DEE 1.0 + 0.5 
Fiuchloralin + 2,4.DEE 1.0 + 0.5 
Butachlor + Propanil 1.0 + 2.0 
Thiobencarb + Propanil 1.0 + 2.0 
Fiuchloralin + Propanil 1.0 + 2.0 
Bentazone + 2,4·DEE 1.0 + 0.5 
Piperphoso/2,4.DIPEE 0.33/0.17 
Piperphos/Dimethametryne 0.75 
Molinate/Simetryne/MCPB 1.8/0.1/0.1 

LSD (P = 0.05) 

DAT: Days after transplants 
E thyl ester 
The sign '+' indicates lank mix 

application 

0 154 (13. 1) 205 (15.1) 
0 0 (1.0) 0 (1.0) 
0 28 (6.0) 39 (6.9) 
2.0 49 (8.0) 54 (8.3) 
2.3 31 (6.6) 62 (8.8) 
2.1 63 (8.6) 5 1 (8. 1) 
3.0 54 (7.3) 0 ( 1.0) 
2.8 87 (9.3) 35 (7.0) 
3.0 14 (4.6) 17 (5.0) 
3.0 37 (7.0) 31 (6.0) 
3.1 55 (8.3) 43 (7.5) 
4.6 8 (3.7) 15 (4.9) 
3.3 39 (7.0) 52 (8.3) 
3.5 51 (8.1) 59 (8.6) 
4.5 23 (5.6) 18 (5.2) 
3.5 19 (5.3) 29 (6.4) 
4.5 42 (7.4) 45 (7.7) 
2.7 48 (7.9) 49 (7.6) 

(1.9) (2.2) 

A 

B 

C 

o 
E 

The sign 'f indicates premixed or proprietary formulation 
Isopropyl ester 

tained with bentazone (2.0 kg ha·I ), bu· 
tachlor + Propanil (1.0 + 2.0 kg ha· l ) and 
butachlor + 2,4·D (1.0 + 0.5 kg ha· l

) which 
were all as effective as hand weeding twice. 
For broadleafweeds, no herbicide treatment 
was better than two hand weedings. The 
herbicide treatments which gave the greatest 
reductions in density and biomass were 2,4-D 
(1.0 kg ha·l ) and Piperphos/2,4·DlPE (0.33/ 
0.17 kg ha· I). These agreed closely with the 
findings of De Datta <I al. (1968) and 
Moorthyand Manna (1984). 

Yield and Yield contributing traits 
All weed control treatments resulted in a sig
nificant increase in grain yield over the un
weeded check (Table 2). Hand weeding 
brought about a 23 to 27 per cent increase in 
grain yield. Piperphos/2,4-D (0.33/0.17 kg 
ha· l ) and Butachlor + 2,4·D (1.0 + 0.5 kg 
ha-l ) gave increases which were not signifi
canlly less (P = 0.05) than the hand weeded 
treatment. The herbicide mixtures benta
zone + 2,4-D (1.0 + 0.5 kg ha· I), butachlor 
+ propanil (1.0 + 2.0 kg ha· l ) and piperphos/ 
dimetbametryne (0.75 kg ha·l ) satisfactorily 
reduced weed biomass but did not increase 
grain yield as much as did two hand weed
ings. These findings agree with the results of 
Subbaiah and Morachan (1976). The inferi· 
ority of these chemicals might be due to tox· 

icity (Table 2) which resulted in initia l set 
back on crop growth. These findings are in 
line with Moorthy and Manna(1984). U nre· 
stricted weed growth decreased the grain 
yield by 43.3%. The decrease in grain yield 
was associated with high weed density and 
biomass. The negative correlation (r = 0.76) 
between weed biomass and grain yield was 
Significant (P < 0.01). Weed control im· 
proved the effective tillers per square metre 
and the number of filled grains per panicle. 
No significant difference between treatments 
was detected in the 1000 grain weight. 
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