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Abstract 
In the maize plants which are grown as second crop, there are two main pests, Sesamia nonagrioides Lefebvre 
(Lepidoptera: Noctuidae), Ostrinia nubilalis Hübner (Lepidoptera: Crambidae) that need to be controlled. Spray 
applications were banned by airplane since 2006 in Turkey. In this work, 6 spraying methods as air assisted 
spraying with TX cone jet and domestic cone nozzles, twinjet nozzles, air induction nozzles, and standard boom 
equipped with domestic cone nozzles and tail booms at two application rates (150 and 300 l·ha-1) were used by a 
sprayer which can be operated at different spraying boom height such as 3.5 m height on ground. All methods 
were evaluated by measuring deposition and coverage on maize plant and ground deposition for endo-drif poten-
tial of methods. All methods were tested at two stage of plants in which plant heights were 50-60 cm in stage I 
and > 210 cm in stage II. According to the results, it was examined in terms of deposits, statistical differences 
were determined between the methods in Stage I (plant height 50 to 60 cm) and Stage II plant height > 210 cm). 
Air-assisted domestic cone nozzles with application volume of 300 l·ha-1 achieved the highest deposits in both 
plant stages. The coverage rate at stage I and stage II on targets for Air-assisted domestic cone nozzle method 
was 21.3% and 27.6% respectively. However, in stage II, 300 l·ha-1 application volume of air assisted domestic 
cone nozzles provided higher ground deposits. 

Introduction 
In Çukurova region of Turkey, about 120,000 hectares of arable fields are planted each year by maize and 

approximately 50 % of these areas are planted as second crop maize. In Turkey, at least 3 times per year during 
maize production period, spray applications are done because of the excessive density of pests. However, along 
the period of second crop maize, if the pests not to be taken under control on the planting area of maize then the 
yield losses are almost 80% of the crop [1,2]. Especially the Sesemia Nanogrioides and Ostrinia Nubalis are the 
main pests which are cause the serious losses to the second crop maize plant. Spray applications in controlling 
two main maize pests have been carried out by airplane until the year 2006 but anymore aerial applications are 
banned due to environmental concerns of spray drift in Turkey. This action caused some difficulties to spray the 
chemicals such as taller than 2.5 m heights of maize plants and some farmers modified their conventional boom 
sprayers especially by increasing the height of their tractors’ frame with a new system. Because of the ban, con-
siderable yield loss in maize production occurred. In spite of whole efforts, spraying problems in second crop 
maize fields are continuing. However, some alternative pest control methods offered to the farmers by govern-
mental organizations were not enough to reach the objectives. Thus, there is serious decrease occurred in the 
maize planting areas recently. This research was planned to determine some alternatives to the aerial applica-
tions.  

 
Material and Methods 

In this work, 6 spraying methods as air-assisted spraying with TX cone jet and domestic made cone nozzles, 
twinjet nozzles, air induction nozzles, and standard boom equipped with cone nozzles and tail booms at two ap-
plication rates (150 and 300 l/ha) were used by a sprayer which can be operated at different spraying boom 
height such as 3,5 m height on ground. For this purpose, a field sprayer which produced under a project funded 
by the Scientific and Technological Research Council of Turkey (TUBĐTAK) with prototype roof can raise, was 
manufactured to work with air-assisted and without air-assisted. This prototype sprayer provided 30 m/s air ve-
locity at the air outlet of sleeve boom by an axial blower which is driven by a hydraulic motor a controlled by an 
electronic system. Air provided by the blower was distributed on the spray boom of the sprayer with an air guid-
ing unit. Research was planned for two years. But only first year results will be presented in this paper. A ran-
domized block design with split-split plot arranged with 4 replications. There were 5 m spaces between blocks in 
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test area and 5 m spaces between parcels in blocks. Target deposition and coverage tests were done in two stage 
(Stage I and Stage II) of plants although real pesticide application were done in three periods of plants. In stage I 
which the height of plants was about 50 to 60 cm, it'd been determined quantity of deposits and coverage rate on 
mark surfaces by using a tracer (Brillant Sulpho Flavin; BSF) instead of real pesticide. In stage I, sampling in 
each parcel was done at five plants and 4 foliage samples on each plant. In Stage II of the research which the 
plant height was higher than 210 cm, the plant was divided into 3 zones in vertical direction and it'd been done 
samplings for each zone and on 3 leaves. The filter papers and water sensitive paper (WSP) were attached on 
leaf both bottom and top surfaces and to the leafstalk. Filter papers on leaf surfaces were collected after spraying 
of BSF solution and deposits on targets were determined by fluorometric method. Droplet coverage on WSP 
samples was measured by using an image process program (Image Tool version 5). To do this, WSP samples 
were scanned by a scanner and created images were converted into gray scale images. In both stages of the re-
search also filter papers were put on the ground between row spaces of maize plants and thus, endo-drift poten-
tial of each method was evaluated. After deposition works, a real pesticide was sprayed to determine biological 
efficiency of methods used in the research. To determine biological efficiency, pest counts were done 20 days 
ago from maize harvesting, and recorded alive larva and pupas and holes on stem by counted from randomly 
selected plant in every parcels. Biological efficacy of field observations is expressed in Abbott values (%). 

Results and Discussion 
According to the first year results, it was examined in terms of deposits, statistical differences were deter-

mined between the methods in Stage I and Stage II. Air assisted hollow cone nozzles with application volume of 
300 l·ha-1 were achieved the highest deposits in both stages. The coverage rates at 300 l·ha-1 application volume 
for air assisted domestic and TX cone jet nozzles in stage I and stage II on targets were % 21.37 and % 27, 68 
respectively. Comparing the deposits on the ground in stage I for endo-drift potential of spraying methods, the 
highest ground deposition was obtained as 0.694 (µg·cm-2) from air-assisted hollow cone nozzles with 150 l·ha-1 

application volume. However, 300 l.ha-1 application volume of air assisted cone nozzles was provided higher 
ground deposits in stage II. Considering biological efficiency for spraying methods, air-assisted TX cone nozzle 
method with 300 l·ha-1 application volume achieved a better biological efficiency than the other methods used in 
research. 

Table1. The mean spray deposition and coverage on maize plants in two stage of plants 

Methods 
Application 
volume 
(l·ha-1) 

Stage I Stage II 
Total depo-
sit  
(µg·cm-2) 

Total 
Coverage 
(%) 

Total de-
posit 
(µg·cm-2) 

Total 
Coverage 
(%) 

Cone nozzles (domestic) 
150 0,215 e 14,67 0,386 e 20,19 e 
300 0,507 a 17,94 0,509 c 22,67 c 

Cone nozzles with tail boom^ 
150 - - 0,532 c 20,59 de 
300 - - 0,646 ab 27,50 a 

Air Induction nozzles (AI-11002) 
150 0,202 e 9,27 0,266 f 14,64 f 
300 0,447 b 11,53 0,441 d 20,85 de 

Twinjet nozzles 
(TJ60-11002) 

150 0,204 e 12,19 0,254 f 11,81 g 
300 0,432 bc 14,94 0,394 e 14,05 f 

Domestic cone nozzles(air assisted) 
150 0,400 c 18,71 0,535 c 21,91 cd 
300 0,522 a 19,95 0,657 a 27,68 a 

TX-cone jet (air assisted) 
150 0,299 d 17,44 0,422 de 22,48 c 
300 0,518 a 21,37 0,615 b 25,301 b 

 CV(%): 11,5 
LSD: 0,04** 

CV(%): 12,6 
LSD: n.s. 

CV(%): 7,1 
LSD: 0,036* 

CV(%): 7,7 
LSD: 1,48** 

 **: Significant at %1 level; * : Significant at %5 level ; ns: Not significant difference ^ : this methods was not used in stage I  
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