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ABSTRACT: An auto-rotate gun sprayer was evaluated for its bio-efficacy to control whitefly Bemisia tabaci (Genn.) in the cotton 
crop. Two experiments were conducted at six farmers’ fields of south-western (cotton-growing region) Punjab. The number of adult 
whiteflies was counted before and 3, 7 and 10 days after spray. Water sensitive papers were attached at three different points of reach 
(top, middle, bottom) upper side and underside of the leaf on the plants to find performance parameters, viz. droplet diameter, droplet 
density, per cent area covered and volume of spray deposition. Droplet density, area covered and volume of spray deposition were 
found significantly higher in case of the auto-rotate gun sprayer as compared to a knapsack sprayer. However, the volume median 
diameter (VMD) of droplets was found significantly higher in the case of a knapsack sprayer of 347.85 µm as compared to an auto-
rotate gun sprayer of 286.95 µm. The whitefly control in the cotton crop as compared to untreated treatment after 10th days of auto-
rotate gun and knapsack sprayers spray by using pyriproxyfen100 g a.i./ha having bio-efficacy of 64.39 % and 65.65 % and by using 
flonicamid 75 g a.i./ha was found 85.72% and 74.70%, respectively. The cost of operation of the auto-rotate gun sprayer was found to 
be USD 4.11/ha as compared to knapsack sprayer with USD 6.85/ha. The cost, labour and time-saving in the spraying of the auto-
rotate gun sprayer as compared to knapsack sprayer was found to be 39.98, 93.44 and 96.64%, respectively.
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Table 1: Technical specification of auto rotate gun sprayer 

Units Particulars Details

Tank Spray tank capacity 600 litres
 Agitator  Hydraulic
Pump Type  Hydraulic piston pump
 Make & model ASPEE & PSB50A1N
 Recommended  700-900 rpm
 revolution range
 Required power 3.73 kW (5 hp)
 Operating pressure range  3430 kPa
 Range of boom height 0.5-1.5 m
  adjustment
Nozzles  No. of guns on boom 2
 Make  Teejet
 Spacing of guns on boom 8580 mm
 Max. gun discharge rate 0.83 l/sec

Fig. 1: Schematic diagram of tractor operated auto rotate 
gun sprayer
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Table 2: Experiment site selection for sprayer's performance and bio-efficacy tests 

Experiment 1 was conducted to check sprayer performance and bio-efficacy by using insecticide pyriproxifen100 g a.i./ha.

Farmer field Crop variety Crop age, days Crop stage Crop height   Treatment plots area, ha
    range, mm S ** S ** Control Total, ha1 2

F Bio-100 83 Vegetative  900-1000 0.40  0.05 0.05 0.501 

F RCH-653 77 Vegetative  800-900 0.40  0.05 0.05 0.502 

F Bio-105 78 Vegetative  900-1000 0.40  0.05 0.05 0.503 

Total experimental area, ha        1.50

Experiment 2 was conducted at three new locations by using insecticide flonicamid 75 g a.i./ha to check the bio-efficacy of sprayers.
F Ankur-3028 103  Vegetative 1500-1800 0.40  0.05 0.05 0.504 

F RCH-773 107  Vegetative 1400-1700 0.40  0.05 0.05 0.505 

F RCH-773  106  Vegetative 1200-1500 0.40  0.05 0.05 0.506 

Total experimental area ha.        1.50

Where, **S  is Auto-rotate gun sprayer, **S  is Knapsack sprayer.1 2

Table 3: Independent and dependent parameter for experiment 1

Independent parameter Levels Dependent parameter

Farmer fields  3 (F , F and F ) Volume median diameter, µm1 2 3

Sprayer   2 (S  and S ) Droplets density, No. of droplets/cm1 2

Strip position 6 (SP , SP , SP , SP , SP  and SP )* Area coverage, %1 2 3 4 5 6
2   Volume of spray deposition, µl/cm

   *Bio-efficacy, No. of whitefly/3 leaves 
Total treatment = 3×2×6×3= 108

* Independent with respect to strip position. Strip position: SP  Top upper, SP Top lower, SP Middle upper, SP  Middle lower, SP  1 2 3 4 5

Bottom upper, and SP  Bottom lower.6

Table 4: Independent and dependent parameters for experiment 2

Independent(fixed) parameter Levels Dependent(random effect) parameter

Farmer fields  3(F ,F and F ) Bio-efficacy (No. of whitefly/3 leaves)4 5 6

Sprayer   2(S  and S ) 1 2

Total treatment= 3×2×3=18
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Table 5:  Mean Value of DMRT of various performance parameters of sprayers

  VMD Droplet density Area coverage Spray deposition
a a a acFields (F) F 314.78 52.60 19.93 14.931 

 a bc bc bF 317.10 66.65 39.72 19.852 
 a cb cb caF 320.32 66.92 40.54 15.043 

a a a aSprayers (S) S 286.95 74.18 34.23 19.551 
 b b b bS 347.85 49.93 32.56 13.672 

a a a aStrip Position (SP) SP 325.23 89.01 54.06 28.511 
 bd b b beSP 288.24 71.31 49.90 16.852 
 c c c cSP 404.88 79.21 36.42 32.613 
 df d d dfSP 270.93 32.94 30.04 2.154 
 e e e ebSP 356.81 62.96 18.22 17.485 
 fd f f fdSP 258.32 36.92 11.74 2.046 

Mean within column followed by the same letter in caption are not significant different at P<0.05
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Table 6: ANOVA table for sprayer performance parameters of Experiment 1

Source Dependent Variable Type III Sum of Squares d.f. Mean Square F- value Sig.P<0.05

Sprayer VMD, µm 100134.82 1 100134.80   103.96   0.00
 Area coverage, %         75.21 1        75.21     21.38   0.00

2  Droplets density, No./cm       932.15 1      932.15   104.01   0.00
2  Volume of spray deposition, µl/cm   15869.20 1  15869.20 1736.06   0.00

Location VMD, µm       557.68 2      278.84       0.29   0.74
 Area coverage, %     9804.82 2    4902.41 1394.03   0.00

2  Droplets density, No./cm       568.97 2      284.48     31.74   0.00
2  Volume of spray deposition, µl/cm     4833.12 2    2416.56   264.36   0.00

Strip position VMD, µm 283821.79 5  56764.35     58.93   0.00
 Area coverage, %   25539.51 5    5107.90 1452.46   0.00

2  Droplets density, No./cm   14756.66 5    2951.33   329.33   0.00
2  Volume of spray deposition, µl/cm   46550.27 5    9310.05 1018.50   0.00

Location * Sprayer VMD, µm     4684.08 2    2342.04       2.43   0.09
 Area coverage, %     3368.37 2    1684.18   478.90   0.00

2  Droplets density, No./cm       307.42 2      153.71     17.15   0.00
2  Volume of spray deposition, µl/cm     1864.33 2      932.16   101.97   0.00

Location * StP VMD, µm   24287.12 10    2428.71       2.52   0.01
 Area coverage, %     8801.93 10      880.19   250.28   0.00

2  Droplets density, No./cm     1464.37 10      146.43     16.34   0.00
2  Volume of spray deposition, µl/cm   19065.59 10    1906.56   208.57   0.00

Sprayer * StP VMD, µm   33815.39 5    6763.07       7.02   0.00
 Area coverage, %   11366.48 5    2273.29   646.42   0.00

2  Droplets density,No./cm       409.17 5        81.83       9.13   0.00
2  Volume of spray deposition µl/cm     3527.08 5      705.41     77.17   0.00

Location * Sprayer * StP VMD, µm   43472.45 10            4347.24        4.51          0.00      
 Area coverage, %     6503.82 10      650.38   184.94   0.00

2  Droplets density, No./cm       413.90 10        41.39       4.61   0.00
2  Volume of spray deposition, µl/cm     8850.45 10      885.04     96.82   0.00

Error VMD, µm   69346.96 72      963.15  
 Area coverage, %       253.20 72          3.51  

2  Droplets density, No./cm       645.22 72          8.96  
2  Volume of spray deposition, µl/cm       658.14 72          9.14  

Total VMD, µm 11440700.20 108   
 Area coverage, %  186217.233 108   

2  Droplets density, No./cm   49300.551 108   
2  Volume of spray deposition, µl/cm  517165.431 108   

Fig. 5: Volume of spray deposition (mean± SE) at different 
strip positions and fields
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Fig. 7: Bio-efficacy (mean± SE) of sprayers using insecticide 
flonicamidat 75 g a. i./half or control of whitefly

Fig. 6: Bio-efficacy (mean±SE) of sprayers using insecticide 
pyriproxifen 100 g a.i/ha for control of whitefly
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