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Abstract

One of the major factors influencing the yield of sugar cane is
weeds. Some trials for controlling weeds by herbicides in Egypt were
conducted during the last ten years with the use of ground equipment
and fixed -wing aircraft.

The current work presents a first trial to utilize the advantages
of the helicopter in such purpose using low volume rate of application.
The mean size and number of droplets deposited from the herbicide
Gesapax combi 80 WP on weeds were 322 um and 127 droplets/cmz.

Bioassay results indicated that all broad-leaved weeds and grass-
es were satisfactorily controlled. The mean productivity and rate of per-
formance of the tested helicopter "Mi-2" were 120 f./h and 480 f./day
successsively. 2

INTRODUCTION

In 1990, about eleven million tons of 'sugar cane were gathered in Egypt from
275 thousand feddans concentrated in Menya, Quena and Aswan governorates. More
than half of the yield could be lost due to the severe infestation with seeds
(Brandura, 1977).

Ten years ago, the authors conducted some successful trials to control weeds
of sugar cane by Gesapax Combi herbicide with the use of Antonov (AN-2), plane and
Iwo-voulume rate of 30 L/f. Nour and Allam (1988) tested the same herbicide with
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others for similar purpose by means of a knapsack sprayer at 100-150 L./ f. An in-
crease of 14% in yield was achieved due to good control results against the common
sugar can weeds. They stated that hand weeding becomes ineffective and costly be-
cause of wide spread of weeds , shortage of labour and successive increase of wag-
es.

Generally, for chemical control of sugar cane weeds, the suggested size and
number of droplets should be around 400 micrometers (VMD) and 20 droplets/cmz,
respectively (Anonymous , 1977). o

Ripper and Tudor (1947) , Isler and Maksymiuk (1961), Johnstone ( 1978)
Shrodzki et al., (1978) , Witkowski (1978), Mochida et al., (1981), and Amsden
(1986) assured the superiority of helicopter in comparison with fixed-wing planes
with regard to spray quality , coverage and techno-operational aspects. Therefore,
it seems that aerial application could be introduced as a useful technigue in chemical
control of sugar cane weeds .

The present work evaluates low-volume spr_aying with a herbicide by means
of a medium-size helicopter for controlling common weeds of sugar cane in Upper
Egypt. Good control results were obtained against all broad leaved weeds and grass- -
es.

MATERIALS AND METHODS

A helicopter "Mi-2" was calibrated at the airstrip of Edga/ Mallawi district to
spray 40 liters of spectrum of droplets , i.e. VMD = 2000-450 micrometers and N/
cm? not less than 40 droplets, at a flight altitude ranged between 1-2 meters.

Techno-operational data of the helicopter and its spraying system and the ap-
plied spray parameters are recorded in /Table 1. A schematic drawing of Mi-2 heli-
copter is demonstrated in Fig. 1. Field tests were carried out at Quaiandoul, Sheikh
Ali plot, Mallawi district, Menya governorate, on the beginning of June 1991. The
sprayed sugar cane (Variety 68/ 88 and 54) was planted in spring of this year and
would be harvested during the spring of 1992.
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Table 1. Techno-operational data of Mi-2 helicopter and its spraying system and the

used spray parameters.

Item Value - Remarks
Horse power , HP 2 x 400 _Turbine engines
Weight , kg 3550 Starting
Plain rotor dia , m 14.56
Max. speed, Km/h 180 Cruising
Max. speed, Km/h 155 near ground
Econ. speed, Km./h 105
Operational speed, Km/h 60 during test + 3km/h
Rate of application, I./f. 40
Runwidth, m 30 H=12m
Boom length, m 14-30 Russian construction
Nozzle type Swiril ' hollow cone
Nr. of nozzles (68+20) 88 various spacings
Flow rate, I./min. : 285.7 mean rate
Productivity,f./h 120 Normal operation
Rate of performance f./day 480 for one pilot




I. GABIR AND M.A. HINDY

412

*193dodjjay Z-IN JO Buimesp opewsyds v ' | B4




USE OF HELICOPTER AGAINST WEEDS OF SUGAR CANE 413

In order to assess the efficacy of weed control, weeds of the treated field
were surveyed before and after applicatioﬁ by the staff of the Sugar Cane Research
Station of Mallawi/Menya- governorate, under the supervision of the Sugar Cane Re-
search Institute, Agﬁcultural Research Centre, Ministry of Agriculture.

The used herbicide "Gesapax Combi 80 WP" is recommended against sugar
cane weeds which appear after planting or after cutting (ratoon cane) , at the dosage
of 3 I./f. Spray quality of the swath (Number and size of droplets) was determined
under airstrip and.field conditions. Spray was collected on strips of a special paper
sensitive for aqueous solutions.‘

The airstrip's sampling line consisted of fifty wire holders (30 cm height)
with one meter spacing between each two holders. One-shape paper was fixed on the
holder against wind direction and in the meantime the sampling-line was mounted
perpendicular to wind direction.

In the field , three sensitive papers were fixed on the upper, middle and lower*
levels of the grown weeds. Ninety weeds in a straight line, were furnished with
those papers at a distance of about -one meter between each two weeds. To a great
extent, this line was perpendicular to both wind and flight directions. Measurements
of size / number of spots were carried out by means of scaled monocular. All neces-
sary corrections and calculations connected with such technique of measurement and
determination were taken in order to achieve the actual size of droplets expressed
in Volume Mean Diameter and its numbers on one square centimeter (Anonymous,
1978).

Airstrip's meteorological conditions were : air temp. 28. 2°¢, Relat‘ive‘hu-
midity 61.6% and wind velocity 1.3m/sec. During aerial spraying on sugar cane
field , such conditions were 26.0°C, 68.0% an 0.8 m/sec., respectively. The mean
values of droplet data of three replicates obtained under airstrip and field conditions
are demonstrated graphically in Fig.2.

RESULTS AND DISCUSSION

The used helicopter is a medium-size aircraft (weight/power) with a suffi-
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cient downwash capable for good distribution of spray on the foliage of treated
weeds, which was indicated clearly in swath of spray deposited on weeds under field
conditions.

The obtained spectrum of droplets was more rich in comparison to the airstiip
spectrum (Fig. 2) . The average size and number of droplets collected under field
conditions were 322.4 ym and 127.1 droplets /cm? increasing to 10% and 14%,
respectively than the spectrum collected at the airstrip due to variation of meteoro-
logical conditions. Such satisfactory coverage of herbicide was reflected on the final
results of weed control, especially when the spraying application was done on the
proper timing with the use of a tested herbicide (Nour et al., 1988).

Bioassay result indicated that all broad-leaved weeds and grasses including
Panicum coloratum were controlled completely. However, the influence on old leaves
of Portulaca aleraceae was classified as medium result.

From the operational point of view, the practical productivity and rate of per-
formance of the helicopter"Mi-2" ranged between 110-130 f./h and 465- 495 f./
day with and average of 120 f./h and 480 f./day, successively, under techno-
operational condititions of Table 1 and topography of the experimental area.
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Fig. 2. Configuration and structure of the spray pattern obtained by Mi-2 helicopter

under airstrip field condition.

500

400

300

200

100

VMD ,pm

VMD , pm



416

10

11

I. GABIR AND M.A. HINDY

REFERENCES

. Amsden R. C. 1986. The use of the helicopter in agriculture . Out look on Agric.,

Vol. 15 (2) : 61 - 64.

. Anonymous 1977. Application technique in sugar cane. Techn. Report ( 17pp)

Ciba-Geigy Regional Applic. Center, Cali, Columbia.

. Anonymous 1978. Application news for post control products. Techn. Report

6pp. AC 6.21 , Ciba - Geigy , Basle, Switzerland.

. Brandura E. 1977. Cost and benefit ratio in sugar cane weed control in Colum-

bia. In : The World of Sugar cane . ISSCT : 50-59, Sao Paulo, Brazil.

. Isler, D. A. and B Maksymiuk 1961. Some spray distribution and atomization

tests with a helicopter. ARS 42-54, U.S.D.A, pp.9.

. Johnstone D. R. 1978. The use of rc;tary-wing aircraft in the application of pes-

ticides. Agric. Aviation, Vol. 19(1) : 21 - 31.

. Mochida K., Y. Ozoc, T. Yokouchi, Y. Kanetsuki, A. Shimizu, M. Tsukamoto and

K. Masuda. 1981 . The behaviour of air sprayed Penitorthion with a helicopter.
( In Japanese) Bull. Fac. Agric., Shimanell Univ., Matsue, Japan, No. 15, 125-
130.

. Nour A. P. and A. I. Allam . 1988. Chemical weed control in sugar cane fields
Agric. Res. Rev., 66 (3) : 497 - 503.

. Ripper W. E. and P. Tudor 1947. The development of a helicopter spraying ma-

chine. Bull. Ent . Res., 39.

. Shrodzki M., C. Wodecka, J. Brzozowski and M. Jumrych 1978. Evaluation of

quality and efficacy of herbicide spraying by helicopter. Aero- Agro Seminar,
Econ. Commission for Europe, United Nations. Engin/ Sem.4/R. 7, 17pp.

. Witkowski R. 1978. Some technical and service problems in the use of helicop-

" ters for agricultural purposes. Aero-Agro Seminar, Econ. Commission for Eu-

rope , United Nations, Engin . Sem. 4/R. 4.6 pp.



USE OF HELICOPTER AGAINST WEEDS OF SUGAR CANE 417

J&L&ahﬁ&a#i—_ﬂﬂ'@'ﬁ&'fl&ml

Vigana a5all uae waaa Vs paal )

omads pe Taala — Lel 301 TS — bl Ll pans = A
= Lely3H 55050 — el 30 dipaadl 3850~ LA Ll s pay s — ¥

g X1l
Uy Sl iad  pamns Lol Buaall Lo Il Sl padl o] pa 25LEAS G yusas
DS G ALl e hapas Ll Lol a Lunis Lpalll g iall i s a]
g ball Ll el AUy (bl i ¥ elaad ] Jliatic!

Sl Ul L n g s 03lis ¥l 3303 A Leesd n Jo¥I Lsa sl add ,aias

Gl s T3 i b puh il AL B0 pyaa ¥ plaitls Tosyaall

 OasS VXY GASLAI (le Lol ol bl aliely ploal byt 1Sy e eSlilinsall
ppall il cand 301 e Yoo /3503 VYV

usandl @l UL a1 sostan plaiid Ge Taa sl puall g3 canan ) LS
s 2 (uadl)) Tuboa sl Tl gally 1,591 Tk e gl GBS S e JalSI1 oLl
Aoayin o) Lptial sl G150 e 80l

EA ¢ debin / 5had WY 7Y " 35080 Los gaadl 35000 oho¥] Juny Taalis¥ ) b yie oIS
Al e p g / ol



