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Precise information on the optimum spray volume required for treating
rice crop at different growth stages is lacking. Patel (1960) recommended 40-80
gallons of spray fluid for 1 ha of paddy under high volume application. For brown
plant hopper control, 333, 500 and 1000 litres of spray fluid per ha were found as
optimum at 15, 35 and 60 days after transplanting. {Aquino and Hoinrichs, 1978).
The relation between volume of spray fluid required and leaf area index of the crop was
emphasised by earlier workers (Potts, 1946; Courshee, 1960; Mathews, 1971). But
leaf area index of rice was not considered in any of the previous investigations for
estimating the volume of spray fluid required. In this context, investigations were
carried out to asssss optimum volumss of insecticide suspension required to give
highest level of deposit on the leaves of rice at different growth stages of the crop
and to correlate the optimum volumes with leaf area indices of the crop at respe-
ctive stages. This was done for low and high volume spraying.

Materials and Methods

Two field experiments were conducted at the College of Agriculture, Vellayani
during the second and third crop seasons (variety Jyothi) of 1980-81 adopting a
randomised block design and each treatment was replicated thrice. The plots (8 x
5 m) were separated from each other by 0,5 m wide bunds and 1 m wide buffer
area. Carbaryl 50 WP (supplied by M/s. Union Carbide India Ltd) was suspended
in water at 0.2% concentration and different volumes of this spray fluid were applied
using a pneumatic knapsack sprayer in the first experimsnt. All thass treatments
were tried at four different growth stages of the crop (30, 45, 60 and 75 days after
sowing) and none of the plots was sprayed more than once. In the second experi-
ment the same number of treatment combinations, but different volumes (60, 90,
120, 150, 180, 210, 240, 270, 300, 330 and 360 I/ha) of 0.2% carbaryl suspen-
sion were applied using a power operated mist blower (Star Mist). The sprayers
were calibrated and the effective swath widths were standardised in such a way that
the varying quantities of spray fluid to be applied in each plot could be sprayed in
a single round.

The level of pesticide deposit retained on leaves of rice collected after
spraying was taken as an index of bioefficacy. Plant samples were collected at
random two hours after spraying and the carbaryl deposit on ten g of leaves was
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extracted and estimated colorirnatrically using th= chemical assay method of Benson
and Finochiare (1965). Three samples were collected from each plot.

The leaf area index at each stage of growth was also estimated adopting
the method suggested by Gomez (1972). The variance between mean deposit on
rice leaves, sprayed with different volumes of carbaryl suspension was tested for
significance at each stage of growth and the minimum volume giving the highest
deposit on leaves was selected as the optimum volume for that p3rticu!ar stage.
The optimum volumes thus obtained for each stage of growth was correlated with
leaf area index of the respective stags, and stat ist ical mjd3ls ware fitted for both
the type of sprayers.

Results and Discussion

The data relating to the first and second experiments are presented in Tables
1 and 2 respectively. When the insecticide suspension was applied with a pneumatic
knapsack sprayer at 30 DAS (days after sowing) the extent of deposit indicated that
optimum coverage of the leaf surface was obtained at 200 I /ha beyond which the
increase in volume of spray fluid did not causa any increase in the deposit, probably
due to the onset of run-off loss. At 45 days after sowing, the optimum level of
spray requirement with pneumatic sprayer wjs 350 I/ha which was statistically
on par with the deposit obtained in plots treated at 300 I rig and the latter
was chosen as the optimum effective rate for that particular stage. Similarly, at
60 and 75 days after sowing, a spray volume of 500 I/ha was the lowest volume
which gave deposits at levels significantly highsr than those of other treatments.

The leaf area indices of the crop at the above four stages were 0.58, 1.63,
1.97 and 2.04 respectively and the optimum volumes chosen were 200, 300, 500 and
500 I/ha, Correlation between these two variables (r = 0.93) was significant at
0.05 level and the regression equation for optimum volume of spray in term? of leaf
area index was y—58.57 + 203.49 x whsrey^volume of spray fluid and x is leaf
area index.

In the second experiment, the crop was sprayed with a mist blower at
different levels of insecticide suspensions keeping the concentration of carbaryl at
0.2% itself. At 30 DAS the highest insecticide deposit was observed in plots
treated with the suspension at 90 I/ha and the deposits formed at all the higher
volumes were lower than or on par with the treatment. This indicated the possible
commencement of run-off above th3 level of 90 I/ha. At 45 DAS the optimum level
of spray volume was obtained at 120 l/iia. At 60 and 75 DAS the minimum volume
requiredfor obtaining a deposit significantly higher than in other treatments was
found to be 180 I/ha.
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Table 1

Deposit of carbary! on leaves of rice sprayed with different volunus of the
insecticide suspensions at different growth stages of the crop, using

a pneumatic knapsack sprayer

Volume of
suspension
sprayed
(I/ha)

100
150
200
250
300
350
400

450
500
550
600
CD (0,01)

Dosage
kg ai/ha

0.2
0.3
0,4
0.5
0.6
0.7
0.8

0.9
1.0
1.1
1.2
—

Mean

30 DAS

4.86
5.72
7.77*
7.14
5,93
5.83
5.73
6.06
5.98
6.08
5.40
1.31

deposit (ppm)

45 DAS

3.16
3.51
5.24
6.03
9.20*

10.17
8,97
9.20
9.32
8.97
8.55
1.54

on plants treated

60 DAS

1.17
2.23
3.16
3.68
4.21
4.90
8.63
9.79

13.19*
11.47
10.37
1.32

3t

75 DAS

1.89
4.39
5.05
8.97

12.51
17.91
19,88
20,04
24.36*
25.74
23.43

2.09

DAS - Days a f t e r sowing
Recovery of pes t ic ide Iron fo r t i f i ed leaf samplas: 90.86 — 96 .45%

* Deposit corresponding to optimum volumes (minimum volume giving highest deposit at)
each stage

The leaf area indices of crop in the second experiment at the above four
stages were 0.63, 1.58, 2,24 and 2.31 respectively and the corresponding optimum
volumes chosen for mist blower ware 90, 120, 180 and 180 I ha. The correlation
coefficient (r = 0.97} was significant at 0.05 level and the regression equation
derived was y = 47,92+ 55.96 x.

From the two regression equations derived for two type of sprayers, it may
be seen that for every increasaof leaf area index of rice to the extent of 0.1, an
approximate enhancement of the spray volume by 20 litre may have to be made when
a pneumatic knapsack sprayer is used or an enhancement of 11 litres may have to be
made when a mist blower is used. Similar estimation of the volume of spray fluid
required for unit increase in height of cotton crop has been worked out ear l ier
{Tunstall et af,, 1961).

Summary
Field experiments were conducted for two seasons in 1980-'81 at the College

of Agriculture, Vellayani for assessing the optimum volumes of insecticide suspen-
sion required for treating rice crop at different growth stages of the crop using a
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Table 2

Deposit of carbaryl on leaves of rice sprayed with different volumes of the insecti-
cide suspension at different growth stages of the crop, using a mist blower

Volume of
suspension
sprayed
( 1 h,-i)

60
90

120
150
180
210
240
270
300
330
360
CD (0.01)

Dosage
kg ai/ha

0.12
0.18
0.24
0.30
0.36
0.42
0.48
0-54
0.60
0,66
0.72
—

Mean

SODAS

6.82
8.85*
8.53
7.33
8.09
8.29
7.79
7.97
8.31
7.89
6.94
1.14

deposit (ppm)

45 DAS

5.73
8.53

10.50*
10.13
10.01
9.81
9.56
9 30

10.13
9.44
9.21
1.64

on plants

60 DAS

4,39
6.03
7.55
9.89

14.15*
13.19
13.07
12.78
12,43
12.98
12.58

1.72

treated at

75 DAS

4.66
7.55
9.44

11.47
15.84*
15 65
15.03
14.74
13.59
14.03
13.05
1.72

DAS — Days a f te r sowing
Recovery of pest ic ide from f o r t i f i e d leaf sample: 90.86 to 96.45%

* Deposit corresponding to optimum volume selected at each s tage

pneumatic knapsack sprayer and mist blower. The results showed that the optimum
volumesof 0.2",, carbaryl suspension required to give highest deposits on leaves
were 200, 300, 500 and 500 I/ha in the case of a pneumatic knapsack sprayer and
90, 1 20, 1 80 and 1 80 I/ha in the case of a mist blower at 30, 45, 60 and 75 days
after sowing respectively. The optimum volumes thus obtained were correlated
with the leaf area indices of the respective stages of growth and relevant statistical
models were fitted for both the type of sprayers.
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