Agricultural Aviation in India : A Perspective with
Accent on Aero-Medical Problems
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A historical aod general review of agricultural
";)a_n with emphasis of sctivity in India and
seromedical problems associated with this
[ low speatl low tovel flving is presented it
luded that an extensive survey of operations
tly nesded, and special watch be kepl by the
naifical authorities for short and long term
of exposure 10 pastivides Same  recom-
dations to this end are also made.

1€ use of aircraft for agriculiural purposes hat 115
iy more than 50 years ago. The first docu-
cise of an aircraft having been used for pest
ol was reported in the March 1922 issue of

National Geographic wherein 2 Curtiss  JNB
y) atrcraft was fitted with a “'purse string’” bay
flead arsenate dust for spplication on catapa

The USSR and Mew Zealand were the oihear
eers and, 1o date, rernain the major users of
avistion apart from some 5O other countries,
ircluded. Since the early days, girgralt have
Jlly increased thair ysefulness to many phases
"_ulluml production, particularly plant pra-

pest control.
dia, the use of Tiger Math aircraft for aerial

nﬁ'datas back to the late fifties afier which
gircraft were acguired under the Colombo

Sybsequently, Piper Pawnes, Bumble Bee,
Bell helicopter  were inducted inlo  Service,
| with the indigenously produced Basant Ha-21

aurcrafy, the last
operations today.

named being the backbone of

The advantages of asnal applications are many
and include speed of operalions, and the ability 10
apply materials where and when ground means are
impossible or impractical. The aerinl application
business in India 15 mainly public sectar cnterprise,
tha respansibility resting with the Dircctorate  of
Agricultural Aviation, under the Ministry of Agrl-
culture. In addition, thers are @ few privately owned
fixed and rotary wing aircraft of varying vintaga
availahle on contiact basis.

Spread all ower India, the operations include
spraying of 1ea, coffse, rubber, cashew, sugarcane,
mango, paddy, cotton, mustard and groundnut craps.
Tre “Season’” inihe Moarth is from July ta September.
in the period 19568 to 1989, area of colton spraying
nas increased from & few thousand hectares 10
1 36,500 hectarss, and @ three-fold increase in
apras cullivaisd with rape and mustard seed, has
also been reglstered. Certain socio-economic and
political factors stand in the way of further cxpansion
of the field of endeavour, apatt frum the ubiguitous
increase in operating cosis.

Gasant nircraft typifies the Aerodynamic characte-
ristics of a tixed wing gircraft specifically designed
{or Agaviation. LIS & single seat, strut braced low
wing (dihedral 5y monoplane of metal fabric/ wood
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construction Titted with a 208 gallon capacity hopper
between the engine snd cockpit for lquid/solid
applications. The undercarriage is fixed and 1the
seat is attached to the floor of the cockpit and
stressed to withstand upto 40 G, Facility exists for
stowing a parachute undar the seat It has a GO ype
of harness fitted with a QRB.  Its cruising speed is
94 mph and earvice ceiling 10,600 1. Endurance
in the agrirole is 41 min, Aural and visual stall
warnings are set 1o trigger off at 5 to 10 mph above
stall speed, in straight or turming thght. This s an
important requirement 8s & pumber ol accidents
ocour during turns and an  applicetion runs, An
interesting feature of the design is the provision of
sharp wedges on the undercarnage struts to cul
any high tension or other cables accidentally
encountared,

Flight Planning, Application Technigues and
Meteorological Factors Related 1o Aerial

Application

It is not within the scope of this paper 10 pre-
sont a detailed account of the above tactors, and
each will be discussed only briefly.

Flight Planning : A meguest from the interested
farmer is processed through the village administra-
tive channels ta the Directorate of Agricultursl
Aviation via tha State and Central agricultural
admiinistrations. A survey of pests and their insecti-
cids resistance is done and, rough landing strips aré
hewn out of the terrain in the proximity of the
fields ta be spraved. Ground support for opsratians
includes transport and storage of fuel, water, chemi-
cals, labour requiremants (flagmen}, sheds, tents and
notification to the nearest medical facility 1o c3ter
for any accidental poisionings/crash ete. The cheice
of flight patterns for application runs for a given
job will depend on the lype of terrain, the obstacles,
and the physical canstitution of the chem.cal being
applied. In partigular, where 2 aircraft in simult-
aneous operation, as for the apphcation for top
dressing or work invelving large veolumes, the racs
course pattern is preferred.  The basic principla of
application is to put the maienzl where 1t s maost
effective and with minimum waste/drift.  Depending
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on whether solid or liguid formulations are to
used, particle size, density, application volumes o
various means are available for optimal utilisatl
par flight,

Flagmen + These are the locally employed labe
whose |ob is essantially to mark out apglication flig
path by means of holding 1 sgm size Hags (onn
or yellow), They are spread out linearly over |
length of the field {at timas ten milas) saparaled
ane swath width from the next row of flagmen. &
complation of one pass, they are ‘rotated™ and 13
up new positions, Red flags are displayed pron
nently near high tensian cabiles, and ather absiruclic
Balloons, windsocks, smoke bombs and colou
dusts can also be used for the purpose,  Mare Sopf
sticated flight path qguides include clectranic navi
tional equipment like LORAC, LORAN and DEC
systems, the last named being most favoured, 4
sisting essontially of 2 mobile ground stations ﬁ
activate a RIGHT-LEFT guidance meler {on  boan
for the pilot ta fallow

dimespheric Conditions © Up-ta-date meteorl
gical data is vary mpartant for sale and  ffecl
aperations : wind velocitias and directions affest
only operational flight patterns but also the dagigi
as to whether a certain type of application should |
parfaormed ar not.  Winds displace swath patterns
proportian to increase in velocity, and also
atreraft handling, specially ngar tha ground, |-|';|
dity by raducing air density can causc problem
the unwary pilot in 2 ways ; firstly, it reduces m
mum engine powsr because reduced air mass
unit volume s drawn into  the carburetior |
secondly it reduces lift, for a given wing conf
tion, thereby aftecting ability lo get airharn
reducing rate of climb. Increased surface tempearatia
alza reduce air density in the flight envirenment.

Ground Effecr © Special mention should be
of this phanomenan that occurs when an air
flawn close to the ground at a height of one
goan above the ground. The graund reflec
the air-stream or downwash from the wing rasulis
s rapidly lowered induced drag as the ai
appraaches the ground, and thersfore, lower poi
raquirements to maintain altitude. On take offy
reversa is true, i1 i5 possible for an aiicraft 10
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o be altborne but it is unable 1o climb out of the "ground
05 pIc, aflect’ before runming out of runway,  While ground
ligation effect can be of bensfit while landing, tsking off

- with an overloaded aircrait can be hazardous to the
unwary pilot,

labour

n flight Aeromedical Probifems ; These will be discussed

(orange 8 der the following headings :—

vl tha

ted by a) Administrative

en., On b) Flying clothing

1wl lake )

¢l Environmental factors

promn - N
rUGtions, d) Noige _
oloured e) Pesticide Taxicity
] sophi- 1} Pilon fatigue

neviga= | o} Repeated *G" loods
DECCA h) Accident data
i, con-

g that . . ,

* board) Admimistrative ¢+ The pllot’s task. as owverall
in-charge  of opetalions, enlails meticulous
planning and execution, There are the usual *“head-
gohes” -gssociated wilh Iying up numerous loose

atanrolo- e e

f i gnds such as air-field facilities, medical arrange-

F”EGUVH 0 ments, collection of metearological data etc.  Banga®

foct not has described these in a paper. The most modern

BGISIDHH. ' management concepts need be applied for optimum
ould be cosl-effectivisation.

Iterns in

50 affect
Humi-
erms for
5 maxi-
ass per
tor, n'r'i;i:_l_f

Flefng Clathing @ In the absence of airtight
cookpits, the need for proper eguipment becomes
imperative. There are many lacunae in this sphere.
o indigenous masks are available. The imported
‘gnes (akin 1o KM-19 but without the rubber bag)
?d nol last, or are simply not available., Aircrew
dip their facss into the mesk (which is hung loosely
dthe neck) when flying through the swath,
They use motorcycle crash helinels and often fly in
“shorls thus exposing themselves 1o potentisl absorp-
ion of chemicals through the skin.  Anti - glare
lagses are also of varied types, prasenting different
iees of distortion.

Environmentsl  Factors @ Most flying is done
‘mormning or late noon. This is mainly to avoid
I‘_ﬁvimnmentat lemperalures. This upsets the
ity and quantity of sleep predisposing to fatigue,
AGténce about proper electrolyte and fluid halance,

the urge to get on with the job and lack of facilities
also add up to avoidable and induced pilot fatigue.
Strong winds and vagarles of temperature and hurmi-
dity also affect aircraft handling characteristics and
produce fatigue,

Noise : Mo survey of noise in and around the
Basant cockpit has been done.  In view of the flying
schedules and lack of prapar helmets or ear plugs,
neise induced deainess must be a common potantial
it not prevalent condition.  This aspect needs atten-
tion mare so because many pilots retum to active
IAF duty. It will, thus, be of interest to study
audhiamatry racords of Agaviation pilots,

Tabla — |

List of Chemicals that oro Acriolly Sprayad

Chlarinated Qrganophosphorus Fungicides
HMydraocarbons
1 Lindane 1. Malathion 96%, 1. Capper
ULY and 50 Oxyehloride
2. Toxaphine 2. Feninthrothian 2, Zuram
4. Endosulfan 3. Dimaethoats 3. Hinosen
4. BHG 4. Oxydemetho- 4. Sulphur B5%,
melthy micrenised
5, Phasphomidon dust and
&, Carbaryl 20% WP,
7. Quiniphos '
8. Monoserotoplos
9, Phenthroate
10. Phosalons

Pesticide Toxicity © A list of commonly used
pesticides is given in Table 1. Organophosphorus and
organochlarine toxicities are well documented in
literature but not of the newer chamicals, The lay
press publishes stories of how toxic chemicals are
dumpad by wastern countries on the lesser developed
ones, and India may be no exception, Though a
tool proof system exists for screening of new chemi-
pals prior to use in the country. Nag® informs of the
need 1o study Agaviation asircrew on a longitudinal
basis s 25 to introduce and [mpiement better pre-
ventive measures. DDT and BHC have been banned
in the US4, Lot slill remain in the forsfront of our
war on pests,  Racord of toxicity cases ralated to
Agaviation are not available nor are the accident
duta pertaining 19 such toxicity, Base levels of
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Serum Cholinesterase need to be estumated in all
crew at the anset of operations, along with pariodic
checks to obviate cumulative eifects,

Pilot Fatigue © This has been long considered a
primary factor associated with accident rates. Fac-
tors which contribute to fatigue arg 1—

al  Frequent early morning operations, thus
interfering with pilot’s rest.

b) Low spead low level flight, with many
obstacies, and freguant twrbulent weather.,

¢) Leng working hours with multiple landings
and teke offs lupto 10 1o 15 pe hour).

d) Exposure to chemicals which can impa
pilol's visian, increase drowsiness and intar-
fere with vestibular function.

G Loads : Agaviation pilots are inchined to
treat turns as undesirable loss of application tme and
are tempted to ‘cut comers’, thus subjecting them-
selves to a form of “low sustained G7.  Thix
introduces an sdditional source of latigue by the
pilots themselves.

Aceident Data @ The accident rate for Agaviation
in many countries is found to be the hignest as
compared to all commercial or industrial flying, and
there is no reeson to believe the situation to be any
different in India. Since Waoild War 11, while all
accident rates have decreased considerably, Lhe aani-
cultural aviation accident rates have retained their
relative position 1o other forms of fiying. In India,
agricultural aviation acoidents formed  8.3°, af
total civil aviation accidents during 1881-70 and
23.6% during 1871-80 giving an overall 18.82%, for
the 20 year period (1881-°80). 8.33% of sl fatal
civil aviation accidents during thesg 20 years have
heen in agricultural aviation.

Take aff and landing operations sccount for the
greatest number of Agaviation accidents, estimatad
in some studies to be as high as 60%, orimarily due
to poor strips and overloaded aircraft. Stalls in turns,
angravated by low level flight, inexperiznce and
obstructions such as high tension wires, telephone
lines, terrain, rees et are additional factors. Pilot
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error, with all its ramifications, accounts for 70 to
807, of data reported from India, USA, UK. New
Zealand and Australia. Further broken down, 18 to.
36%, occur during landing, take off or taxying, 12 t0
44", on account of collision with obstacles mentioned
above, and 14 10 167 cocur during the application’
runs (stalls, loss of coantrol), Another survey® listing
fewer categories found 2270 aceidents due 1o landing
and take off. 8.67, at swath ends and 56 on
approaches to the swath run.

Recommendations

Given this picture of the Agaviation operations)
in India, cartain suggestions readily lend themselves:
1o urgent apphication.  Thase ae

1. An ‘on the spot’ evaluation of the aparationd
by asromedical experts. '
7. Reseatch, development and standardisation
of indigenous Tlying clothing.
3, Indoctrination of aircraw  regarding  special
harards of their tasks. .
4. Collection and evaluation of ascident dalg,
6. Strict chacks on pilots Tor Chollresterdse
activity and noise induced deafness aid
peariadic review. :
&. Establishment of protocals for evaluation ol
effects of newer chemicals, i
7. Establishment af faedback channals hetwein
user organisations and the Institute of
Aviation Medicine, Bangalare.
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