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ABSTRACT

Afield experiment was conducted at Agricultural College Farm, Bapatla, Andhra Pradesh during Kharif 2020 to assess the
effect of weed management treatments on weeds, yield attributes and yield of castor. The hand weeding twice at 20 and 40
days after seeding (DAS) recorded the lowest density and biomass of all the categories of weeds as well as the highest weed
control efficiency, yield attributes and yield of castor. Next best treatments were pre-emergence application (PE) of alachlor
1.5 kg/ha followed by (fb) post-emergence application (PoE) chlorimuron-ethyl 10 g + propaquizafop 63 g/haat 30 DAS
or alachlor 1.5 kg/ha PE fb application of halosulfuron-methyl 67.5 g + propaquizafop 63 g/ha PoE at 30 DAS. The benefit
cost ratio was highest with alachlor 1.5 kg/ha PE fb halosulfuron-methyl 67.5 g + propaquizafop 63 g/ha PoE at 30 DAS.
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Castor (Ricinus communis L.), is a member of
the Euphorbiaceae family and the most archaic non-
edible oilseed crop. Castor oil has been used almost
entirely for pharmaceutical and industrial
applications. Castor is grown in tropical, subtropical
and temperate areas. India is the world’s leading
producer, accounting for 68% and 85% of global
acreage and production, respectively, ahead of China
and Brazil. India produced 19,79,718 tons of castor
seed from 10,19,279 hectares with a productivity of
1.94 t/ha during 2023-24 (FAOSTAT 2025). The
major castor producing states of India are Gujarat,
Rajasthan, Andhra Pradesh and Telangana.

Castor productivity is influenced by a variety of
agronomic factors. Weed management is the major
limiting factor for achieving optimal castor
productivity and production. Castor plants are
particularly sensitive to weed competition because to
their slow initial development as weeds compete
available nutrients and other resources during the
early growth phases, causing considerable yield
losses up to 30-60 % (Mishra et al. 2016, Kalaichelvi
and Senthil Kumar 2016, Naik et al. 2016).
Considering the castor crop should be kept weed free
up to initial 90 days after sowing, which is more
crucial for crop-weed competition (Patel et al. 2014).
Thus, weed control during the critical period of crop
growth is a vital for successful castor production
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(Mishra et al. 2016). Herbicides were proved to be a
viable option and play a critical role in weed
management in castor as herbicides are effective,
selective, cost effective and efficient in controlling
weeds when used alone or in combination with other
weed control methods (Kalaichelvi and Senthil Kumar
2016). The use of herbicides as pre-emergence
treatments, either alone or in combination followed by
one or more post-emergence treatments, can be an
effective method for weed control (Naik et al. 2016).
This study was conducted with an objective to
identify suitable herbicides either alone or as
sequential application for managing weeds and
improve the productivity of castor.

This study was conducted during the Kharif,
2020 at the Agricultural College Farm in Bapatla,
Andhra Pradesh. The soil had a clay texture, a neutral
reaction, medium organic carbon, low available
nitrogen, medium available phosphorus and
potassium. The experiment was set up in a
Randomized Block Design, with ten treatments, viz.
weedy check, hand weeding twice at 20 and 40 days
after seeding (DAS), pre-emergence application (PE)
of alachlor 1.5 kg/ha; post-emergence application
(PoE) of chlorimuron-ethyl 10 g/ha at 20 DAS,
halosulfuron-methyl 67.5 g/ha PoE at 20 DAS;
propaquizafop 63 g/ha PoE at 30 DAS; alachlor 1.5
kg/ha PE followed by (fb) chlorimuron-ethyl 10 g/ha
PoE at 30 DAS; alachlor 1.5 kg/ha PE fb
halosulfuron-methyl 167.5 g/ha PoE at 30 DAS;
alachlor 1.5 kg/ha PE fb chlorimuron- ethyl 10 g +
propaquizafop 63 g/ha PoE at 30 DAS; alachlor 1.5
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kg/ha PE fb halosulfuron- methyl 67.5 g +
propaquizafop 63 g/ha PoE at 30 DAS. The castor
hybrid (PCH-111) was sown at 90 x 60 cm spacing
by hand dibbling method. Gap filling and thinning
were completed at 10 DAS. A 60-40-30 kg N-P,Os-
K.O/ha fertilizer dose was applied in the form of urea,
single superphosphate and muriate of potash,
respectively. Using the pocketing approach, nitrogen
was supplied in three equal split (30, 60 and 90 DAS),
and potassium and phosphorus were applied basally
at the time of planting. One day after seeding, pre-
emergence herbicide (alachlor) was sprayed. The
post-emergence herbicides (chlorimuron-ethyl,
halosulfuron-methyl and propaquizafop) were
sprayed at 20 and 30 DAS as per the treatments,
using a backpack sprayer equipped with a flood jet
nozzle. Category wise weed density and biomass
were recorded using quadrat of 1x1 m? at 45 DAS
and at harvest. Statistical significance was tested by F
value at 5 per cent level of probability and the critical
difference was worked out wherever the effects
were significant. In view of the larger variation in the
recorded values of weed density and biomass, the
corresponding data were subjected to square root
transformation (vx+es), weed control efficiency and
weed index were subjected to angular transformation
before subjecting to statistical analysis, as suggested
by Gomez and Gomez (1984).

The predominant weed species observed in the
experimental field of castor were Celosia argentea,
Phyllanthus niruri, Euphorbia hirta, Trianthema

portulacastrum, Tridax procumbens, Alternanthera
philoxeroides and Cardiospermum helicacabum,
among broad- leaved weeds; Cynodon dactylon,
among grasses and Cyperus rotundus among sedges.

Effect on weeds

The minimum density and biomass of grasses,
sedges and broad-leaved weeds and higher weed
control efficiency were recorded with hand weeding
twice at 20 and 40 DAS, which was on a par with
alachlor 1.5 kg/ha PE fb chlorimuron-ethyl 10 g +
propaquizafop 63 g/ha PoE at 30 DAS, alachlor 1.5
kg/ha PE fb halosulfuron-methyl 67.5 g +
propaquizafop 63 g/ha PoE at 30 DAS and
propaquizafop 63 g/ha PoE at 30 DAS (Table 1). At
45 DAS and at harvest a similar trend of treatments
effect was observed in density and biomass of
grasses, sedges, broad-leaved weeds and total weeds.
Halosulfuron-methy! effectively controlled the sedges
and turf weeds, while propaquizafop was found to
control the annual and perennial grasses. The
sequential application of pre-emergence application
followed by tank-mix of two herbicides as post-
emergence application was found to be effective in
controlling broad spectrum of weeds, compared to
sole application of an herbicide either as pre- or post-
emergence as observed in the present study. The
highest density and biomass of total weeds was
recorded in weedy check which can be attributed to
the absence of control measures and optimal
conditions for weed growth and reproduction.

Table 1. Density and biomass of weeds and weed control efficiency at 45 DAS as influenced by different weed management

treatments
Weed density (no./m?) Weed dry matter (kg/ha) Weed control
Treatment Grasses Sedges BLWs Total Grasses Sedges BLWs Total effl((;;a)ncy
Weedy check 9.7 7.5 8.0 14.6 11.4 8.3 6.6 15.5 -
(94.7) (55.3) (64.0) (214.0) (130.4) (67.9) (42.8) (241.1)
Hand weeding twice at 20 and 40 DAS 2.6 2.7 2.7 4.5 15 15 1.6 2.5 97.7
(6.4) (6.7) (6.7) (19.7) (18 (@1.7) (21) (5.6
Alachlor 1.5 kg/ha PE 6.7 7.2 7.0 12.1 8.3 7.3 5.6 12.4 36.3
(44.0) (52.0) (49.3) (145.3) (69.2) (53.3) (31.1) (153.6)
Chlorimuron-ethyl 10 g/ha PoE at 20 DAS 7.9 5.8 4.1 10.6 9.0 6.0 2.6 11.1 49.4
(61.9) (33.7) (16.3) (111.9) (80.3) (35.2) (6.5) (122.0)
Halosulfuron-methyl 67.5 g/ha PoE at 20 DAS 7.6 3 5.8 10.3 8.5 24 4.7 10.0 58.9
(58.3) (143) (327) (105.3) (72.3) (5.3) (21.5) (99.2)
Propaquizafop 63 g/ha PoE at 30 DAS 2 7. 111 1.7 7.4 6.4 9.9 59.4
(9.9) (51.7) (62.3) (123.9) (2.6) (54.5) (40.8) (98.0)
Alachlor 1.5 kg/ha PE fb chlorimuron-ethyl 10 g/ha 6.3 5.1 31 8.6 7.7 5.7 2.3 9.8 60.3
PoE at 30 DAS (39.1) (253) (9.0) (73.4) (58.6) (325) (46) (958
Alachlor 1.5 kg/ha PE fb halosulfuron-methyl 67.5 6.1 3.3 4.6 8.3 7.5 1.7 4.2 8.8 68.2
g/haPoE at 30 DAS (37.0) (10.7) (21.0) (68.7) (56.5) (2.7) (17.3) (76.6)
Alachlor 1.5 kg/ha PE fb chlorimuron-ethyl 10 g + 2.8 4.8 3.0 6.2 15 3.9 1.6 4.5 91.9
Propaquizafop 63 g/ha PoE at 30 DAS (73) (223) (83) (38.0) (20) (154) (2.2) (19.6)
Alachlor 1.5 kg/ha PE fb halosulfuron-methyl 67.5 2. 3.2 4.8 6.4 1.7 1.6 4.3 4.8 90.5
g + propaquizafop 63 g/ha PoE at 30 DAS. (76) (10.0) (22.3) (39.9) (24) (23) (18.2) (229
LSD (p=0.05) 0.9 0.8 0.9 0.9 1.0 0.8 0.9 11 5.1

Data in parentheses are original values, which are transformed to (yx+035) and analysed statistically, fo=followed by; DAS = days after seeding;

PE = pre-emergence application; POE= post-emergence application
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Table 2. Castor yield attributes, yield and economics as influenced by different weed management treatments in castor

No.of No.of Spike Test Seed Weed Net B:C
Treatment spikes/ capsules/ length weight vyield index returns ra-tio
plant spike (cm) (9) (tha) (%) (Rs/ha)
Weedy check 4.7 61.6 32.9 25.9 1.35 455 26942 1.14
Hand weeding twice at 20 and 40 DAS 7.7 93.3 47.4  30.5 2.48 - 60895 1.90
Alachlor 1.5 kg/ha PE 5.2 64.7 348 26.6 162 346 35287 1.38
Chlorimuron-ethyl 10 g/ha PoE at 20 DAS 52 77.6 352 255 1.88 241 46509 1.93
Halosulfuron-methyl 67.5 g/ha PoE at 20 DAS 5.3 75.6 347 26.4 1.83 26.3 41047 1.49
Propaquizafop 63 g/ha PoE at 30 DAS 5.3 78.0 358 27.0 194 21.8 47658 1.90
Alachlor 1.5 kg/ha PE fb chlorimuron-ethyl 10 g/ha PoE at 5.7 81.0 394 284 212 147 53429 2.06
30 DAS
Alachlor 1.5 kg/ha PE fb halosulfuron-methyl 67.5 g/ha 5.6 79.5 38.8 287 2.06 16.8 48130 1.64
PoE at 30 DAS
Alachlor 1.5 kg/ha PE fb chlorimuron-ethyl 10 g + 7.0 85.6 43.0 295 2.39 3.8 62276 2.29
propaquizafop 63 g/ha PoE at 30 DAS
Alachlor 1.5 kg/ha PE fb halosulfuron-methyl 67.5 g + 6.6 83.9 41.7 289 2.33 6.3 56589 1.85
propaquizafop 63 g/ha PoE at 30 DAS.
LSD (p=0.05) 1.3 11.6 6.7 NS 0.25 105 9466 0.33

NS=Not Significant.; fo=followed by; DAS = days after seeding; PE = pre-emergence application; POE= post-emergence application

Effect on crop

The castor yield attributes, viz. number of spikes/
plant, number of capsules/spike, spike length (cm),
seed yield and economics were significantly influenced
by different weed management practices (Table 2).
The test weight of castor was not significantly
influenced by different weed management treatments.
Among the tested weed management treatments,
significantly the higher values of yield attributes and
yield of castor were recorded with hand weeding at 20
and 40 DAS followed by alachlor 1.5 kg/ha PE fb
chlorimuron-ethyl 10 g + propaquizafop 63 g/ha PoE at
30 DAS and alachlor 1.5 kg/ha PE fb halosulfuron-
methyl 67.5 g + propaquizafop 63 g/ha as PoE 30
DAS. The timely management of weeds by these
treatments resulted in reduction in weed impact
especially during the critical period of crop weed
competition resulting in better foliage development,
which finally reflected in the highest values of yield and
yield attributes. Significantly the lowest values of yield
attributes were observed under weedy check. The
lowest weed index observed in hand weeding at 20 and
40 DAS is due to complete removal of weeds at critical
period of crop weed competition. Among the herbicide
treatments, the lowest weed index was noticed with
alachlor 1.5 kg/ha PE fb chlorimuron-ethyl 10 g +
propaquizafop 63 g/ha PoE at 30 DAS confirming the
findings of Patel et al. (2014). The highest benefit cost
ratio was observed with alachlor 1.5 kg/ha PE fb
chlorimuron-ethyl 10 g + propaquizafop 63 g/ha PoE at
30 DAS (Table 2).

It was concluded that alachlor 1.5 kg/ha PE fb
chlorimuron-ethyl 10 g + propaquizafop 63 g/ha PoE
at 30 DAS or alachlor 1.5 kg/ha PE fb halosulfuron-
methyl 67.5 g + propaquizafop 63 g/ha PoE at 30
DAS or hand weeding twice at 20 and 40 DAS
recorded effective weed control with higher castor
yield attributes and seed yield.
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