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Abstract

Currently recommended control measures against sorghum stem borers are briefly reviewed
Generally, successful methods applied in dtvelopcd countries have been tested at research
stations indevelop and d to farmers in the semi-arid tropics The extent
of their use by fmnerx 15 assessed and farm-and sector-level constraints to adaptation are
evaluated Past research leading to control d: did not ade ly take local
farming practices into account An approach for ted research trol methods 1s
suggested

Résumé

Différentes options proposées aux paysans des zones tropicales mnlwldupoaf la lutte contre
les foreurs des tiges du sorgho : Les tech de lutte pour lutter
contre les foreurs des tiges du sorgho sont rappelées En général les méthodes appliquées avec
succés dans les pays développes ont été testées dans les stations de recherche des pays en
développement et proposées ensuite aux paysans dans les zones tropicales semu-arides Le degré
de leur adoption par les paysans est évalué ainsi que les contratntes pour leur usage au niveau des
champs paysans Les recherches menées antéricurement en matiére de lutte n'ont pas suffisam-
ment pris en compte les pratiques culturales locales Une approche est proposée pour une
recherche onientée au milieu paysan sur les techmques de lutte

Specific research has not been conducted on the

Introduction

Literature abounds with information on the control
of sorghum pests, and much of it deals with stem
borers Recommendations for stem horer manage-
ment range from the simple cultural practice of sow-
h 1 date, to chemical and biological control, modern

adoption by farmers of stem borer management
recommendations Prerequisites to the success of
any pest-control technology, and thus the success of
any stem borer management research program have
been identified by Reichelderfer and Bottrell (1985,
p 284) “Basically any pest-control technology must
meet four criteria before it can be considered a likely

reatstant and more ambi
pest management However, very few farmers of the

didate for accep and overall eff [3
must be politically practical, socially acceptable, and

semi-and tropics (SAT) practice these
tions, which gather dust in hibranes

lly feasible, as well as technically effec-
tive ™

1 Principal Cereals Entomologist Sorghum Group Cereals Program International Crops Research Institute for the Semi-And Tropics

(ICRISAT) Patancheru Andhra Pradesh 502 324 Indw

2 Pnncipal Economust Economics Group, Resource Management Program at the same location

ICRISAT Conference Paper no CP 492

ICRISAT (International Crops Research Institute for the Semi-Arid Tropics) 1989 International Workshop on Sorghum Stem Borers
17:20 Nov 1987 ICRISAT Center India Patancheru, A P 502 324 indw ICRISAT

105



Trad 1 b on the techrical
efle of pest
usually neglecting or ignoning other criteria vital for
success This emphasis on technical feasibility often
results in pest control recommendations that can, at
best, be adopted only by progressive farmers Pro-
gressive researchers should, i1deally, take all four
critena into account so that their recommendations
can be adopted by traditional farmers in the SAT
In this paper we explore some implications of
adopting a farming systems perspective in stem
borer management research in an attempt to increase
the utility of the research output for farmers The
essence of this approach 1s that by spending more
effort on anticipating the consequences of manage-
ment practices that are important for farmers we
reduce the chance of recommending pest manage-
ment practices that are not adopted by farmers

Importance of Sorghum and
Sorghum Stem Borers

FAO (1986) reports sorghum production from 89
countries, 33 of which are developing countries in
the SAT These countries contribute about 50% of
the annual world sorghum grain production of 80
million tonnes, and account for 75% of the 50 mil-
lion hectare planted with sorghum, worldwide

In contrast to the sorghum-growing countries in
Latin America where sorghum grain 15 used as
amimal feed, nearly 90% of sorghum produced in
developing countries of the SAT of Asia and Africa
15 used for food (FAO 1984) Sorghum grain 15 a
staple diet of many subsistence farmers and rurdl
laborers in the SAT, and 1s an important source of
calories and protein For example, poor rural fami-
hies in India on average derive 15% of their daily
calories and 16% of their daily protein from sorghum
(Murty and von Oppen 1985) Detailed surveys in
India (Ryan et al 1984) showed that sorghum con-
tributes about 2/3 of daily protein and calories con-
sumption by rural people 1n sorghum growing tracts

1987) Sorghum stalks are also used for fencing, and
provide bedding for livestock

The severity of damage to sorghum by stem borers
vanes considerably across regions of the SAT
Harris (1985) estimated overall losses to be on the
order of 5-10% 1n many sorghum-growing areas of
West Africa, especially where early attack causes
loss of stand Avoidable grain losses on the hybrid
sorghum CSH 1 and the variety Swarna were esti-
mated to be about 55-83% in India (Jotwam et al
1971, Jotwani 1972) In a survey of cereal losses in
Kenya and Tanzania, Walker (1967) reported losses
1n yield of sorghum due to stem borer damage rang-
ing from 18-27% A recent survey of farmers’ pei~
ception of losses due to stem borer in western Kenya
reported a range of 15-40% (Seshu Reddy In press)
Most losses in yield are attributed to early attack on
the growing plant Correlations of counts of stem
damage with yield at or before harvest, have often
failed to demonstrate any reduction in gram yield
(Harns 1962, ICRISAT 1987) )

Review of Recommendations for
Stem Borer Management

Pest management strategies that have been sug-
gested for sorghum stem borers in the SAT (cultural
chemical, and biological control, host-plant resis-
tance, and integrated pest management) are bricfly
reviewed in this section The more exotic control
methods such as the use of pheromones, juvenile
hormones, and chemosterilants are excluded

Cropping Practices

Cropping practices can be conceived as having
evolved over long periods of ime and being well-
adapted to local environments Changes incroppin®
practices can have important impacts on stem bot
ecology that may be exploited in pest management
Such changes may, however, have intricate agro-
fhomic and side effects that are difficult to

Sorghum grain 1s also widely used inthe p
of indigenous beer in Africa (Haggblade [987) The
uses of sorghum are not confined to grain Sorghum
stalks, for example, became increasingly valuable in
parts of India 1n periods of drought from 1980 to
1986 During that time the price of sorghum fodder
rose by about 270% Fodder's share in the value of
sorghum production has increased in the same
period from below 50% to more than 70% (Walker
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anticipate and that diminish the acceptance of
recommended cropping practices by farmers
Rotations

Rotations can check stem borer population build-up
by removing primary hosts of the pest for extended



peniods Rotations including fallow, however, have
vanished in parts of the SAT with explosive popula-
tion growth, increasing land pressure, and declining
land productivity (Matlon and Spencer 1984) Fur-
thermore, the arnval or absence of ramns, sudden
changes 1n price ratios, and other vanables outside
the control of farmers often impede the planned
succession of crops For example, analysis of the
crop choices of a small sample of farmers 1n India
showed that about half of all attempted rotations are
interrupted (ICRISAT 1987)

Intercropping

Most farmers in the SAT grow sorghum in crop
mixtures, usually with legumes and sometimes with
other cereals In general, crop mixtures reduce pest
incidence when the choice of the crops 1 the mixture
18 properly done However, the individual compo-

crops may not equally benefit For example, in

.'a, Ogwaro (1983) found increased borer levels
in maize when intercropped with sorghum, while
borer levels remained the same in sorghum
Amoako-Atta and Omalo (1983) found that a
sorghum/maize intercrop was more favorable to
C partellusattack than an intercrop of sorghum and
cowpea Similar studies by Mahadevan and Chelliah
(1986) 1n India showed a much higher incidence of
borer attack and lower yield in monocrop sorghum
compared to sorghum intercropped with lablab
(Lablab purpureus (L ) Sweet) Although there 1s
scientific evidence of an effect of the composition of
sorghum intercrops on stem borer ecology, there are
no studies showing that farmers grow specific sor-
ghum intercrops to exploit this effect

Sowing Date

he sorghum tracts of the SAT, sowing of

1um s determined by rainfall Planting after the

rains 1s the first step the farmer takes to ensure a
good crop This practice has considerable relevance
to stem borers since the early sown crop usually
suffers less borer attack than a crop sown later
(Harms 1962, Nwanze 1981) Deviations from this
rule are usually founded on other constraints that
farmers have to consider, such as soil type and topo-
graphy of plots (Matlon 1980), labor bottlenecks, or
nsk of crop damage from other insects Given the
many constraints affecting farmers’ choice of sowing
dates, 1t 18 unhkely that a change m sowing dates

alone will result in higher sustainable sorghum
wields

Farm Sanitation

Several stem borer species will carryover in sorghum
stems (C partelius, B fusca, A ignefusalis) or sur-
vive the dry season on alternate wild grass hosts
(Sesamua spp) Collecting and burning stubble and
stalks, or plowing and destroying crop residue are
recommended practices (Bowden 1956, Nye 1960,
and Harris 1962) Adesiyun and Ajay (1980) found
in northern Nigeria that partial burning of stalks
killed 95% of diapausing B fusca larvae, and cured
the stalks, improving their quality for housing and
fencing material Species that survive on dry season
wild hosts are effe ly Il
by crop removal In the densely populated SAT
areas of India, field samtation can hardly be im-
proved Here all plant residue 1s either grazed or
collected by the abundant farm labor In Africa,
where farm labor 1s scarce and draft amimals are not
typically used, postharvest plowing 1s very costly
Sorghum stalks used as fencing material may have
no cheap substitutes in remote rural arcas or may be
too valuable as fodder to be burned

Manuring

Farm manure provides nutrients, improves soil
structure, and increases soil water-holding capacity,
which 1n turn improves plant vigor and growth
Vigorously growing sorghum suffers less borer dam-
age and escapes deadheart formation Although
livestock numbers are increasing at a slow pace in
the SAT of India, the ratio of ivestock per cropped
area 1s stagnating, limiting the scope for increasing
ppl of manure F where fire-
wood 15 scarce, dung 15 also used for fuel Farming
households in India burn about | t of dried dung per
year (ICRISAT 1986) These factors cause farmers
to apply manure less frequently and in lesser quanti-
ties than they would if more manure was available
Local sorghum cultivars in India rarely receive
manure Walker and Rao (1982) found that only
1 4% of the plots planted with postrainy season local
sorghum 1n two villages of Maharashtra, India,
recetved manure In contrast, 60% of the high-
yielding vaneties (HYV) sorghum plots in another
village of the same state recerved norganic fertihzer
Farmers believe that sorghum 1s more responsive to
inorganic fertilizer than to manure and reserve the
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available manure for cash crops Evidence from 56
wvillages in 10 countnes 1n sub-Saharan Africa indi-
cates that manuring fields 1s a practice that evolves
with increasing farming intensity from fallow to
annual cropping systems (Binswanger and Pingal
1984)

Chemical Control

Several insecticides have been tested for the control
of stem borers Their efficacy depends crucially on
the timing of application In Africa, chemical con-
trol by carbofuran, carbaryl, and endosulfan were
found effective against B fusca and Sesamia spp
(Taneja and Leuschner 1985, Seshu Reddy and
Omolo 1985) Sharma (1985) listed nine insecticides
that are effective against C partellusin India Gran-
ular formulations of carbofuran applied directly
into the whorl gave reasonable control against
partellus although the procedure is labor-int
and was reccommended only as a last resort (Teetes et
al 1983) High labor intensity would probably not
prevent farmers in India to do this if stem borer wete
a severe yield reducer These insecticides are, how-
ever, often unavailable in rural areas or too expen-
sive for subsistence farmers The assessment of
chemical control of sorghum in the SAT by Davies
(1982 p 220)1s as vahd today as 1t was 6 years ago
“In general there 1s httle convincing evidence of the
economic soundness of some of the recommenda-
tions made for insecticide use on sorghum, in devel-
oping countries, except in special high input, or at
least high ferulity ~ situations”

Chemical insect pest control on local cultivars of
sorghum 1s conspicuously absent in India Evidence
from three study villages in different agroclimatic
zones in SAT India (Binswanger and Ryan 1980)

h

treated

enemies 1s imited by the short cropping penod and
the lack of continuous habitats for the natural ene-
mies The introduction and establishment of Tr-
chogramma exiguem, a parasitoid on C partellus
eggs, represents a notable success in India (Jotwan
1982) In Africa, the overall rate of parasitism s low
and only increases when borer damage 1s well
advanced (Harns 1962, Nwanze 1985)

Host-plant Resistance

AUICRISAT Center, more than 70 germplasm sour-
ces and breeding lines have been 1dentified as resis-
tant to stem borer C partellus These materials are
currently being used in ICRISAT's breeding pro-
grams Sharma (1985) also listed 34 entries of which
25 were highly promising, having stable resistance
and good agronomic characteristics Several local
cultivars and landraces exhibit a high tillering abil-
ity and tillering, as an aspect of vanietal tolera

low borer infestations, may result in 8n Grvean
increase in head production (Harnis 1962) Mecha-
nisms of resistance and further studies on oviposi-
tion behavior and crop physiology will provide an
adequate foundation for the development of inte-
grated pest management programs At this time,
however, stem borer resistant cultivars have yet to be
released in the SAT Furthermore, germplasm has
not been screened for multiple resistance We can-
not, therefore, deny the possibility that cultivars
developed from stem borer resistant germplasm
might break down when exposed to multiple pest
and disease pressure in farmers’ fields

Integrated Pest Management (IPM)

shows that only hybrid
with insecticides 1n the event of shootfly or midge
attack We have no reports from our vitlage investi-
gators that farmers actually apply insecticides direct-
ly into the whorl

Biological Control

A number of natural enemies have been reported
(Pradhan et al (971, FAO 1980, Seshu Reddy and
Davies 1979, and Sharma 1985) In general, the effi-
ciency of natural enemies in particular farming
environments 15 not known The scope for success-
fully controlling sorghum stem borers with natural
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The individual control methods discussed above
have their imitations and none 15 sufficient to ade-
quately control stem borer outbreaks When no sin-
gle control option 15 sufficient, one may try:
exploit the interactions of different control strate-
gies integrated in a pest management system [PM
takes into account the interactions between biotic,
abiotic, and economic factors of crop production,
and pest management itself becomes part of manag-
ing or producing a crop The imitations of individ-
ual control methods indicate that host-plant resis-
tance and cultural practices should be major compo-
nents 1n the integrated management of sorghumn
stem borers

Where integrated pest management has seriously



been tned, its transfer to farmers often met with
constraints that were not anticipated by entomolo-
gists or social scienuists The main deficiency of
many IPM recommendations is that they are too

p d to be exp by workers
and to be adopted by farmers Adopuion of thresh-
olds acornerstone of IPM 1s an example Carlson
and Mueller (1987) found that adoption of thresh
olds by pigeonpea growers in SAT India was much
slower than adoption of ultra-low volume sprayers
and that farmers with httle or no formal educauion
are very unhikely to be among the early adopters of
thresholds Drawing on her experiences of IPM field
work 1n the developing countries Goodell (1984
p 18) charactenzed IPM as follows

* Of the various components of modern agriculture
IPM presents by far the most difficult challenge to
traditional small-scale farmers in the Third World
as they make the transition to scientific farming

Assessment of the Recommendations

Recommendations for stem borer management al
though appearing promising have not carried far
beyond the research stations and hbraries Farm
sanitation can either not be improved or only be
improved at high cost Sowing dates are confined by
several constraints and are hikely to be well-timed in
traditional farraing systems that have evolved over
long periods Rotatsons are often obstructed by the
vagaries of the weather in the SAT Manuring local
cultivars of sorghum 1s unattractive to farmers
Sorghum cultivars that are acceptable to farmers
and resistant or tolerant 1o stem borer and other
yield reducers are yet to be released There 15 no
consistency in stem borer control through inter-
cropping and biological control 1s ineffi Inte

1n subject matter research on stem borers in the SAT
1s necessary Transfernng approaches to problem
solving stem borer rescarch from developed to
developing countries 1s perilous 1t encourages cur-
sory problem identification and acceptance of recom-
mendations without critical appraisal

Problem-solving stem borer research has to con-
sider that practical problems are location-specific
As mentioned earlier estimates of yield losses from
stem borer attack vary considerably across regions
and range from 5 83% Second yield losses from
stem-borer as perceived by suientists may be imper-
fect indicators of farmers perceptions of the impor
tance of stem-borer management Third solutions
of practical problems have to take into account the
preferences skills resources and constraints of the
people whose problems are to be salved We do not
have to claborate again here the contrast between
farmers and their environments in the SAT and in
the developed countries from where research ap-
proaches have been borrowed These differences
often prevent solutions from being successfully
transferred from developed to developing countries
Inshort stem borer research has not been conducted
with a farming systems perspective This defect most
likely contributed to the dearth of stem borer man
agement recommendations that can be adopted by
farmers

Stem Borer Management: A Farming
Systems Perspective

Elements of Research Conducted

Over the last decade literature on farming systems
research has burgeoned and the farming systems

grated stem borer management finally 1s likely to

everely constrained by the hmited management

ability of farmers What has prevented stem
wuier research from contributing more to sorghum
improvement” It was certainly not a lack of com
mitment on the part of rescarchers nor were they
lacking m competence or devoid of a sense of
urgency to solve the stem borer problem More
Iikely 1t was the contrary highly motivated compe
tent h d to achieve ferat
results quickly, often with frugal financial support
by applying research approaches from mentor insti-
tutions 1n developed countries to the SAT

pproach has been for research on
L 8 hnol for small-scale farm-
ers (Aluer) 1984) The essentials of farming systems
research are that it 1s conducted with a farming
systems perspective that research begins and ends
witlrthe farmer (Plucknett et al 1987) Several of the
objectives and methods employed in farming sys
tems rescarch should be considered 1or introducing a
farming systems perspective into apphed stem borer
research
The main objectives of research with a farming
systems perspective that are relevant for stem borer
management research are
to understand the physical social economic, and

Applying methods and p les of

human of p
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Lt d farmers' skulls,
ences, and aspirations,

to comprehend farming systems,
to identify possibihties for improving existing
farming systems,

to evaluate new or improved practices for possi-
ble testing on farms, and

10 test practices under normal farm conditions
Research with a farming systems perspective pur-
sues these objectives mainly with three methods (a)
Base-data analysis for describing the farming envi-
ronment 1n a region, (b) research station studies for
the develop of new or the assembly
of new farming systems, and (c) on-farm studies

prefer-

1n the SAT as 1t becomes available through research
reports

But the and political of
sorghum production in the SAT also requires con-
tinuous monitoring by researchers This 1s particu-
larly true 1n Africa, where some governments have
not yet attained levels of stability found in many
Asian countries, and where agricultural research
and extenston sysiems often are less developed We
do not suggest that entomologists engage n detailed
surveys of th political, and
al of Itural prod , because
much of the necessary information 1s provided by
social scientists and by the local press We do

which involve on-farm exp studies of
existing farming systems and studies of adoption
and farm-household impacts of a new technology

Objectives and Methods Applied to Stem
Borer Research

InTable | we have correlated objectives and methods
for stem borer research with
a farming systems perspective In this section the
elements of Table | are discussed

Production Environment  In the past, stem borer
research has given adequate attention to the physical
environment of sorghum production We expect
researchers will also quickly absorb more detailed
information on the climatic and edaphic conditions

Table 1 Objectives and methods of stem borer manage-
ment research conducted with s farming systems
penpective

Methods
Experiments
On- On-
Objectives Surveys farm  station Modeling
Environment “
Farming System ~ ¢* "
Farmer . o
Improve tech- - »
nology
Evaluate new . .
technology
Test new b .
technology
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d, however, that sorghum entomologists
consult social scientists and watch key price ratios
that indicate changes in the economic environment
Some of the key indicators are the price ratios
between the farm-gate sorghum price and rural
labor wage rates, or the prices for other food staples,
or the prices for insecticides

Farming System. An understanding of the farm-
Ing system, not yust the cropping system, 1s particu-
larly important for stem borer researchers in the
SAT There are many intricate inkages between the
various production and consumption activities of
small substistence or semi-subsistence farmers, and
farmers may attribute little importance to stem bor-
ers as yield reducers 1f stem borer management
options are to be adopted by farmers they must fit
nto existing farming systems Rarely are stem borer
losses sufficiently high that farmers are likely to
change their farming system only to accommodate a
stem borer management recommendations

Farmers At the outset of any applied, problem-
solving stem borer management research, entomol-
ogists should provide evidence on whether the insect
1s merely a pest or a pest problem for farmers This
distinction between pests and pest problen
important Stem borers are regarded as pests bec
they cause economic damage to sorghum This 15
necessary but not a sufficient condition for stem
borers to become a pest problem for farmers Sev-
eral other conditions must also hold before stem
borers can be regarded as a pest problem

First of all, farmers must be able to associate the
pest with economic damage This ability 15 likely to
be cond d by farmers' knowledge and skills, the
degree of their exposure to farm management infor-
mation from extension services and other farmers
and the attention they give to sorghum




Second, farmers may not regard stem borers as a
problem pest when the perceived losses are small in
relation to the percerved losses caused by other bio-
tic and abiotic yield reducers of sorghum, or where
sorghum contributes little to the subsistence of the
farm famihes Under such conditions stem borers
are unlikely to attract the scarce management atten-
tion of farmers

Third, stem borers are not a pest problem unless
farmers have at their disposal means for reducing
economic losses Without a feasible pest manage-
ment option, farmers may regard stem borers as a
pest but not as a pest problem

Establishing that stem borers are a pest problem
for farmers requires that surveys of stem borer dam-
age in farmers' fields are complemented by surveys
of farmers’ perceptions of stem borers as a pest Such
surveys do not have to be large exercises involving
entomologists agronomists and social scientists

nsks Methods for assessing the costs and returns of
pest management options are well established and
an excellent exposition was provided by Reiche!-
derfer et al (1984) In many instances the required
methods do not require an economist

Improve Technology. Sometimes there may be an
opportumity for improving farmers' pest manage-
ment practices with adaptive on-farm research Sev-
eral researchers have invested much hope in this
approach (Matteson et al 1984) From our expe-
niencein India we are skeptical about this approach
because we have so far been unable to1denufy tradi-
tional methods used by farmers to manage sorghum
insect pests that have a potenual for improvement
through research (Rao and Mueller 1986)

Evaluate New Technology. Evaluating new tech-
nologies in on-station experiments is the mainstay of

equipped with a detailed g Often an
oratory survey using rapid rural appraisal tech-
25 may be sufficient to pesuade the

| pest research Adoption of
a farming systems perspective would not requue
bstantial changes 1n the | methods It

that stem borers are not a burning problem for
farmers 1in whose fields entomologists have detected
deadhearts and stem tunneling Where more sub
stantial evidence 1§ required a formal questionnaire
survey may be needed Guidelines for formal percep-
tion surveys can be obtained from a pest perception
network operating from the Open University UK
(Tait 1981) Whether a recommendation 1s a solu
tion for a farmer's stem-borer problem depends on
the skills of the farmer and the farm's labor force on
the costs of implementing the reccommendation and
on the expected returns from stem-borer manage-
ment The adequdcy of farmers’ and laborers’ skilly
for implementing 4 recommended control practice
can be assessed from experiences with similar practi-
ces but can be determined only in on-farm trialy
Assessment of the costs of a stem-borer management
option has to be based on the farm-gate prices of
purchased inputs, and the value of the farm-owned

wrces 1n their best alternative use at the time

n they are needed for stem-borer control The
value to farmers of their owned resources may
deviate considerably from average market prices
are usually location-specific and may fl

would however require a broader set of criteria for
evaluating the results from experiments and appro-
priate selection of controls Conventional research
uses classical statistical hypothesis testing to decide
whether a new management technique performs in
some variable(s) better than a control technique with
some arbitrary level of significance Such research
may be irrelevant from a farming systems perspec-
tive Classical statistical techniques are designed to
rule out Type | errors, the error of rejecting the null
hypothests when 1t 1 true or the error of recom-
mending 4 technology that 15 not superior to the
control The conventionally chosen probability of
committing this error bears no relation to the eco-
nomic consequences of this error The farming sys-
tems perspective could be introduced into the analy-
s15 of experiments with neo-classical statistical me-
thods that take the costs of selecting a nonsuperior
technology 1nto account (Manderscheid 1965

Dillon and Offycer 1971)

Technology evaluation, the evaluation of new cul-
tivars in particular, 1s often conducted according to
ngid rules defined by a large government research

d These rules are designed to select the

siderably during the cropping season

Assessment of the expected returns has to be
based on farmgate prices for sorghum at the time it 1s
sold This assessment must take into account that
sorghum stems are a valuable commodity, and
should consider the effect of stem-borer manage-
ment on the farmers' production and marketing

best technologtes for a country, or for large agrocli-
matic zones, but may be too rigid for location-
specific technologies that perform very well in some
locations, but poorly in the larger environments
covered by these evaluation rules

With the rapidly falling costs of computer time,
modeling 1s becoming an increasingly attractive
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opportumty for introducing a farming systems pen-
pective into the evalustion of new technologies
before they are actually tested on farms However
computer models usually have tugh set-up costs and

the basic needs and objectives of a technology

recipient group 1s obviously an important step but
one that is not alwavs performed Bypassing thisstep
will probably iead to poorly designed pest-manage

their use can be ded only when the prosp
tve technology wall have many imp: and com-
plex repercussions in the existing farmng systems

Testing New Technology. Once a promising new
stem borer management option has been identified
1n on-station experiments it should be tested on a
small number of representative farms before it 15
recommended to a large number of farmers These
tests should be designed to evaluate the feasibiiy
and the performance of the new option compared
with farmers’ conventional techmiques These tests
alo help to dentifv weaknesses or defects of the
techmque that may have gone unnoticed 1n on-
station experiments Thev provide feedback from
farmers that is essential for fine-tuning the recom-
mendation

The most crucial test of any new technology 1 11s
adoption by farmers The recommendation of a new
pest management technology should be tollowed by
adoption studies that nclude adopters as well as
nonadopters Such studies rely on susveys They
allow researchers to document the success of thewr
rescarch they provide information on the character
1stics of researchers' clients and their assessment of
the new methods This information helps researchers
to destgn the next generation of technology and to
obtain funds for its development

Summary and Conclusions

In this paper we have briefly reviewed the pracucal-
1ty and adoption of stem-borer management recom-
mendations that have been reported in the literature
This review indicated that most recommendations
are impractical and have not been adopted by
farmers in the SAT The introduction of a farming
systems perspective to applied stem-borer manage-
ment research was suggested and some appropriate
objectives and research methods were discussed
Qur expressed concern was for applied stem-borer
research to take 1nto account farmers' perceptian of
the stem-borer pest problem and farmers capacity
to implement recommended stem borer manage-
ment practices so that applied research results 1n
recommendations of practical use to SAT farmers
This notion has been aptly summanzed by Reichel-
derfer and Boutrell (1985 p 286) “Identification of
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Discussion

Reyes Since older plants (six weeks old) are pre
ferred for oviposition 1s this related to the nutri
tional status of the plant on which the larvae will
feed”

Harns Possibly but Ido not have reievant informa
tion Borers on crop Hosts seem to have developed
the strategy of going for the youngest tissues Evi
dence of recent work on Chilon Africa suggests that
leaf whorl issue 1s more nutnitious

Nwanze You spoke on the co-evolution of cereals
and their stem borers We know that sorghum and
pearl miliet oniginated 1n Africa and that the impor
tant stem borers are indigenous to Africa One
would have expected that the natural enemies of
stem borers would have also evolved in parallel with
their hosts but this1s not the case Could you please
elucidate?

Harris This 1s a relevant question and 1t 1s a huge
tor o Itis amatier of balance part of the answer s
th Whe natural enemies are not operating the stra

Prem Kishore The effect of different insecticides
used 1n sorghum stem borer control on natural ene
mies has not been studied in detail However data
on the effect of endosulf:
dust show that its application does not aftect natural
enemies C partellushas not developed resistance to
insecticides
Vidyabhushnam Delayed planting has been sug
gested n cultural control of stem borers But this
practice would be disastrous in the Indian context
where shoot fly infestation would surely wipe out 4
late crop Moreover a fortmight s delay in planting
will seriously affect the crop expression s thiy
recommendation therefore of any practical value’
Varma The suggestion in question 1s not a general
zation for saving the crop against stem borer It 15
pertinent however in regions where shoot fly 1s not
a problem For example 1n northern India where
sorghum 1s grown for fodder we sow in July
Lukefahr Do you know of an example where the
combined action of the native parasites actually
p d borer popul below the economic

4G granules o1

tegy that you would hke them to operate Further
more the strategy of natural enemies 1s not aimed at
climinating their hosts Many are general parasi
toids or predators developing on a wide range of
hosts What we have are specialist stem borers that
we would like best controlled by highly specialized
parasitoids Not that manv exist
Vidyabhushnam It was suggested that chemical
control measures should be adopted whenever neces
sary Howdo you ascertain which situation warrants
the use of chemical control? Furthermore would it
be valid in the case of peduncle infestation?
Prem Kishore The reference to chemical control
was 1n the context of determining economic thresh
olds Studies on insecticide application to protect
against peduncle infestation are sill lacking This
needs o be investigated
Sharma If | have understood correctly you have
mentioned that carbofuran provides borer control
f gip 1o 45 days In that case would you recom
mead any insecticide control since at that stage the
crop will be in the boot leaf stage?
Prem Kishore Data from trials conducted on seed
soil furrow appl or g
at 15 days after germinaton indicate that under
moderate levels of resistance there 1s no need for
another application of carbofuran
Suryanarayana Murthy What are the effects of
insecticides used 1n borer control on the natural
enemy complex? What are the dangers of borer
resistance to insecticides as we now have in Helrothis”

threshold level”

Betbeder Matibet A good example 1sin West Africa
with the sugarcane stem borer Fldana saccharina
The natural enemy complex of ants parasites and
predators have kept borer damage 1o less than 5%
We have monitored this borer for more than 10 years
in several sugarcane farms and have found this level
maintained When this balance 1s upset for exam
ple through the use of insecticides borer damage on
stems increases to between 15 and 2004

Seshu Reddy In assessing yield loss using various
larval densities at various growth stages what pre
cautions did you take to ehminate natural infestation’
Taneja In trials conducted at ICRISAT Center
crops were planted in mid June when natural infes
tation 15 neghgible Any natural infestation 1s taken
nto consideration by comparison with the control
(zero infestation) Usually this 1s less than 1%
infestation

Seshu Reddy In your studies on avoidable losses
you certainly encountered other sorghum pests such
as midge and headbugs What steps did you take to
protect your crop against these nsects 5o as to have
accurate data on losses due Lo stem borer!

Taneja We spray 10 protect the crop from possible
panicle feeding pests as and when required Sim
llarly we use bird scarers against birds
Chundurwar You have presented the results of your
studies with particular hybrids such as CSH | but
we need to have results on the released hybrids in
India especially CSH 5 and CSH 9 for comparison
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Taneja We do not have such results and similar
tnals with CSH 5 and CSH 9 need to be conducted
Nwanze Dr Leuschner has pointed out that the
effect of stem tunneling on gram yield depends on
crop age at infestation and pownt of borer entry and
attack However there are no data to show this |
believe that with the stem cage technique we should
conclusively show that this 1s the case Experiments
should be designed in this regard

Wiseman This should be a major point for discus-
sion by Dr Verma's group

Lukefahr Based on data provided by Dr Taneja
one needs to have infestation early in the season with
a level of infestation that greatly exceeds what one
normally expects in the first or second generation |
am wondering if there really 1s a problem in farmers
telds

Mueller There may be a problem in farmers fields
but trom our observations farmers are not particu-
larly concerned with stem borers Farmers may have
5 107 losses due to borers but they may have bigge
problems such as drought and Striga that dwart
losses due to borers

Nwanze There are practically no data available
from farmers fields on actual losses due to borers
There are however reports on pest incidence Our
defimtion of a pest 1s often based on research station
findings We need data that show its magmitude on
farmers fields We also need to take farmers percep-
tion of the problem into consideration

Lukefahr We should be caretul because otherwise
you set up a research program to see if a problem
exists rather than to solve a problem

Nwanze But that 1s where the problem hes It i
wrong to set up a research program based on infor
mation generated solely from a research station We
must accumulate base line information on the extent
of damage on farmers fields

Leuschner How would vour decision 1n terms of
research priorities on stem borer control be affected
1n a situation where farmers perceive 159 damage by
stem borer as ummportant

Mueller What isimportant 1s farmers perception of
stem borer damage relative to losses from other yield
reducers For example if the same farmers perceive
losses from other vield reducers such as Strigato be
much higher than 157% and if this perception 18
supported by yield loss survevs stem borers would
not be listed as top priority for apphed problem-
solving research

Seshu Reddy We cannot solve all the problems in
one day There are several constraints besides insect
pests which the farmers must deal with We need to
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support our on-station research with what 1s really
happening on the farmers' field

Harns There are all sorts of technicalities and tech-
nical aspects to the issue of whether stem borersare a
problem or not We as entomologists may see this
as a problem but | think 1n many cases farmers do
not There must be situations when they do and
those are the situations that have to be defined so
that something practical can be done in providing
solutions These are some of the key 1ssues being
considered in this workshop If there are problems
where are they and what do they amount to” The
first thing to do1s to try and assess the losses 1f they
occur ltisnoteasy butit1s the first step in setting
up proper research programs which are intended to
provide applied solutions
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