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As part of its effort to get
balanced information about
biotechnology out to the public,
on May 28, IRMA hosted a
workshop on “Creating
Awareness on Biotechnology-
Based Technologies,” at the
Panafric Hotel in Nairobi.

Coordinated by David Poland,
Stephen Mugo, and the
CIMMYT-Kenya staff, with the
support of Dr. John Wafula and
the Africa Biotechnology
Stakeholders Forum (ABSF), the

IRMA Hosts Meeting Aimed at

Better Biotech Communication

of their publication or shop on the issue of
biotechnology and agriculture in Kenya/Africa;
to discuss how those involved in agriculture
biotechnology can facilitate information
gathering and reporting by the mass media; and
to identify opportunities for scientists and
projects to work with the mass media on
products of common interest (e.g., a Q&A
column on the issue).

Dr. Romano Kiome, Director of KARI, gave the
opening address. After reviewing Kenya’s
experiences with crops improved through
biotechnology, with special attention given to
bananas and sweet potato, the Director spoke
about the importance of good information to
enable an informed public debate on biotech
issues, and how this is playing out in Africa.

“When it comes to public information and
awareness in biotechnology and its effect on
choices and decision-making, Africa lags far
behind other regions of the world,” said Dr.
Kiome. “The primary challenge indeed is how
to assist the civil society and the general public
in Kenya to close the knowledge gaps on
biotechnology, so that it can effectively respond
to and benefit from its responsible use.

“The second challenge is providing non-
polarized, factual information and experiences
on the complex debate of human and

Participants of the communication workshop.

workshop was attended by more than 30 print
and broadcast journalists, representatives of
public and private sector agricultural
organizations and companies, and Kenya
Agricultural Research Institute (KARI) and
CIMMYT scientists.

There were two sets of objectives for the
meeting; one set geared toward participants
working in biotechnology and/or agriculture,
and the other toward the media at large. For the
scientists and agriculturalists, the thrust was to
have the participants share their organization’s
communication perspectives, objectives, and

activities with the group. Not only did this
stimulate the thinking of others addressing
similar issues, but it revealed opportunities for
collaboration.

The objectives for the journalists and media
producers were to share what they each have
been reporting in this area and the perspective

“When it comes to public
information and awareness in
biotechnology and its effect on
choices and decision-making,
Africa lags far behind other regions
of the world,” said Dr. Kiome.
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environmental benefits and problems of
sustainable use of biotechnology. . . . In
this regard, I am encouraged to hear that
the aim of the meeting is to inform the
people and to provide factual and
balanced information on biotechnology
so as to enable them make their own
informed decisions.

“Although these issues are global,” Dr.
Kiome continued, “their resolution at
the national level can only be made in a
way that involves all sectors of society.
This calls especially for the participation
of stakeholders, including the skilled
scientists, the farmers, and the
producers, consumers, information
disseminators, and policymakers.

Dr. Kiome’s remarks set the stage for
some lively presentations and
discussions on how best to reach
Kenya’s urban and rural audiences, as
well as African audiences beyond the
country’s borders.

The IRMA project presented its take on
the communication of biotechnology.
The overall communication objectives of
the IRMA project, according to David
Poland, a member of the IRMA
communications team, are (1) to engage
stakeholders in the project, to listen to
their concerns, and to incorporate
feedback into project plans; (2) to
contribute to a media environment
where the issue of biotechnology for
agriculture receives balanced coverage
in the mass media, and (3) in the future,
provide information to farmers to
support extension efforts related to the
technology.

Three key points guide the
communication activities of IRMA,
Poland said. These are maintaining
openness and transparency in presenting
project work and objectives to the public
and stakeholder groups, that “doing it
right” in terms of the research is our top
priority, and demystifying the science as
much as possible to make it more
accessible to the public.

Also chiming in on their efforts, among
others, were Mr. Patrick Ochieng from
the Ministry of Agriculture and Rural
Development, Dr. Wilson Songa of the
Kenya Plant Health Inspection Services
(KEPHIS), Ms. Celia Nzau of the
National Council for Science and
Technology (NCST), Dr. S. Wakhusama
of the International Service for the
Acquisition of Agri-biotechnology
Applications (ISAAA), Mr. James
Maswache of the Interlink Rural
Information Service (IRIS), Mr. Henry
Wahinya of the People Newspaper, and
Mr. Barrack Gogo and Mr. Daniel
Otunge of Picasso Productions.

At the conclusion of the meeting the
group agreed there was a need to
identify and involve more organizations
to promote communication about
biotechnology, that accurate information
needs to be consistently provided to the
public, and that a follow-up meeting
should be held within a year, called by
ABSF, with CIMMYT playing a
supportive role.

—David Poland

IRMA Project Maize Plantings

in the 2001B Season

At last year’s IRMA Annual Meeting
and Steering Committee Meeting
(December, 2000) specific directions for
maize varietal and trait development
were formulated. The 2001B season
plantings reflect those recommen-
dations and the overall project goal of
developing enhanced germplasm. The
plantings and objectives are classified
into three groups: development of insect
resistant germplasm; evaluation of
commercially available germplasm for
stem borer resistance; and development
of insect resistance management (IRM)
strategies for Kenya.

Development of insect

resistant germplasm
Development of insect resistant
germplasm falls into two categories:
(1) the search for sources of resistance
and development of source germplasm

for insect resistance, and (2) the search
for elite germplasm to backcross to
sources of Bt genes, when the latter
become available.

Search for sources of resistance to stem
borers. Germplasm from CIMMYT-
Mexico and Kenya are being screened
for resistance to stem borers. Five
hundred inbred lines from CIMMYT-
Mexico are being evaluated for their
adaptation to Kenya and for their
resistance to Chilo partellus, one of the
country’s most destructive borers. The
most promising lines will be advanced
to the S5 generation of selfing. The initial
screening is being conducted at Kiboko.
Half of a 5-meter row is under natural
stem borer infestation. Leaf toughness,
a natural source of resistance to the
borers, has been measured. Initial
selection for agronomic performance,
plant aspect, and stem borer resistance
has been completed and good lines have

J. Mbithi infests maize MBR lines with Chilo
partellus eggs at Kiboko, Kenya.
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been selfed. Plans call for cutting the
number of lines being studied to 200 to
facilitate screening for resistance
through artificial infestation. Screening
for maize streak virus (MSV) resistance
and for combining ability of the lines
will also be undertaken. A synthetic will
later be developed from the elite fraction
of lines. The better lines will also be used
in hybrid combinations to develop
insect resistant cultivars.

Sixty-four early-maturing and 54 late-
maturing single crosses of inbred lines
with CML78 and CML 444 are being
evaluated for their resistance to stem
borers, low-N, and for foliar disease
resistance. Stephen Mugo at Kiboko is
screening the early maturing crosses for
resistance to Chilo partellus and for
drought tolerance. M. Gethi at Embu is
screening the late maturing crosses for
resistance and tolerance to Chilo partellus
and Busseola fusca. The late maturing
crosses are also being evaluated for
tolerance to low-N by O. Odongo at
Kakamega and for resistance to
Turcicum blight and leaf rust by J. Ininda
at Muguga.

The lines include (1) elite stem borer
resistant inbred lines from CIMMYT;
(2) elite drought tolerant inbred lines
from the Africa Maize Stress (AMS)
project; (3) elite low-N tolerant inbred
lines from AMS project; and (4) elite
inbred lines from the Kenya National
Maize Breeding Program (with a range
of insect and disease resistances,
drought resistance/tolerance, low-N
tolerance, Striga resistance, and high
yield potential). The inbred lines are also
being evaluated for combining ability.

The lines that went into these single
crosses and another 234 lines are being
screened for resistance to Chilo partellus
and selfed to advance to the next
generation at Kiboko. The lines will also
be screened for resistance to MSV this
season.

One hundred and seventy-eight MBR S4
maize inbred lines are being screened for
adaptation and resistance to Chilo
partellus at Kiboko. The lines are also
being advanced to the S5 level and being
crossed to CML 78 and CML 444 testers
to determine their combining ability.

This will enable their use for
development of hybrids and open
pollinated varieties (OPVs) containing
resistance to stem borers and other
stresses. The lines will soon be screened
for resistance to MSV in the screen house
at Embu.

Identification of insect resistant elite
hybrids and OPVs varieties. The
objective of the identification activities
is to identify elite germplasm with insect
resistance that can be recommended to
farmers. This germplasm would also be
targeted for receiving the Bt genes, when
they become available. The project has
embarked on evaluating germplasm in
maize international trials
from CIMMYT-Mexico, CIMMYT-
Zimbabwe, and CIMMYT-Kenya. The
germplasm has resistance/tolerance to
all or some of the stresses important for
Kenya including drought, low-N, MSV,
and the parasitic weed striga. Quality
protein maize (QPM), where available,
is a welcomed addition. In the following
trials, screening for insect resistance is
being done by artificially infesting one
row with 20 black-head eggs of the
respective insect pest species at the 6-leaf
stage. Agronomic data is being taken
from the second row that was protected
with pesticides. For screening foliar
diseases, one row is inoculated with
Turcicum leaf blight and the second row
is observed for agronomic potential.
Screening for resistance to polysora rust
is done from plants naturally infected
with the disease at Muguga, a hot spot
for leaf rust diseases. Comparing

performance at the Kakamega station in
a nitrogen depleted plot with
performance in a plot with optimum
fertility is being done to assess tolerance
to low-N.

2001 EVT 12 ILWV0101: It was planted
at Mtwapa to evaluate 20 full season late
maturity varieties from the Lowland
Tropics Unit for adaptation. The trial is
from the Maize Program, CIMMYT-
Mexico and evaluation is for
performance and adaptation in Kenya
humid lowlands.

CHTTW 2001 (ILWH0105): Evaluation of
CIMMYT tropical white hybrids at
Mtwapa. Twenty-five varieties are being
evaluated for performance and
adaptation in Kenya humid lowlands.

EPOP01: Twenty-two early-maturing
OPVs from CIMMYT-Zimbabwe are
being evaluated for resistance to Chilo
partellus at Kiboko, Kenya. The varieties
come from CIMMYT, Botswana,
Malawi, Mozambique, Tanzania,
Zambia, the International Institute of
Tropical Agriculture (IITA), and two
local checks (KCB and DLC1).
Agronomic data will also be recorded.

ECA-EE-VT: Eighteen extra early-
maturing OPVs from CIMMYT-Kenya
are being evaluated for resistance to
Chilo partellus at Kiboko. Two local
checks, KCB and DLC1, are also
included.

ECA-DTLN-VT: Twenty drought and
low-N tolerant OPVs from CIMMYT-
Kenya are being evaluated for resistance
to Chilo partellus at Kiboko, Kenya. Two
local checks, KCB and KB-99229-6, are
also included.

ECA-DTLN-HTA & ECA-DTLN-HTB:
Twenty-seven hybrids of HTA and 32 of
HTB, all being drought and low-N
tolerant from a hybrid trial of
midaltitude adaptation from CIMMYT-
Kenya are being screened for resistance
to Chilo partellus at Kiboko, Kenya. HTA
are TWC hybrids with CML 78 while
HTB involves CML 384 as the third line.
Two local checks, PH3253 and H513, are
included.

ILPOP01: Twenty-two intermediate- to
late-maturing OPVs from CIMMYT-
Zimbabwe are being evaluated for
resistance to Chilo partellus and Busseola

(IRMA Project Maize cont’d...)

(cont’d on page 4...)

Stephen Mugo examines hybrids in the
ECA-DTLN-HTB trial being evaluated for
resistance to Chilo partellus at Kiboko, Kenya.
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fusca under moist midaltitude
conditions at and for tolerance to low-
N and under normal conditions at
Kakamega, Kenya. The OPVs come from
CIMMYT, Ghana, Malawi, Zambia,
IITA, and two local checks, PH3253 and
H513.

ILHYB01E: Thirty-four (34)
intermediate- to late-maturing hybrids
trial from CIMMYT-Zimbabwe are
being evaluated for resistance to Chilo
partellus and Busseola fusca at Embu,
Kenya; and for tolerance to low-N and
under optimum fertility conditions at
Kakamega in western Kenya. Hybrids
are from CIMMYT, IITA, Monsanto,
Pannar, Pioneer, Seed-Co, and two local
checks, PH3253 and H622.

EIHYB01EA: Thirty-two early- to
intermediate-maturing hybrids from
CIMMYT-Zimbabwe are being
evaluated for resistance to Chilo partellus
and Busseola fusca at Embu, Kenya. The
hybrids are also being evaluated for
tolerance to low-N conditions and under
optimum fertility conditions at
Kakamega.

Evaluation of commercially

available germplasm for

resistance to stem borers
Experimental varieties and commercial
cultivars were evaluated for their
resistance to stem borers. None of the
commercially available cultivars grown
in Kenya demonstrated resistance,
further reinforcing the need to develop

stem borer resistant germplasm. During
the current season, trials are planted as
follows: Mtwapa, one on-station and
one on-farm trial; Katumani, Embu,
Kakamega, and Kitale, one on-station
and four on-farm trials each. Sufficient
data sets have been developed,
consequently, this activity will cease at
the end of this season.

Development of insect

resistance management

(IRM) strategies for Kenya
An IRM strategy tailored to the needs
of Africa will likely be quite different
from those used in developed countries,
given the economic limitations and lack
of technical support in most regions of
the continent. The IRM strategy will
probably require the “pyramiding” or
“stacking” of multiple resistance genes
to forestall the development of resistant
stem borers, and the use of “refugia”
(areas where resistant and susceptible
borers can intermate) that can be
integrated or are already found in
existing cropping systems. The refugia
crops must be economically viable and
socially acceptable to those making the
management decisions at the farm level.
Regional cropping systems exist in
Kenya that offer diverse potential
alternate hosts for stem borers, which
could serve as refugia. For each
potential alternate host, the suitability
of the host in terms of oviposition
preference (where the borer prefers to
lay its eggs) and food quality needs to
be assessed.

To identify the suitability of the alternate
hosts, trials were designed to determine
the preferences of stem borers. Thirty
genotypes, including improved napier
grasses, giant pannicum, sorghum, and
maize were planted at four locations (in
Kitale, Kakamega, and Mtwapa) using a
randomized complete block design with
plots of 5m x 5m. Different maize
cultivars will be used as controls
depending on the region: H614D for
Kitale, H622 for Kakamega, PH4 for
Mtwapa, and H513 for Embu.

Grasses were planted two weeks prior to
planting of maize and sorghum varieties.
Infestation with stem borer pupae will be
done three weeks after plantings. Pupae
of each borer species will be located at
the intersection of four plots to provide
a uniform level of infestation. Each
release point will have 10 pupae (5 male
and 5 female) placed in a petri dish on a
wooden, covered support, raised 1m
above the ground to avoid flooding and
pupal predators. The pupae will be of
common borer species in the area (i.e.,
Busseola fusca and Sesamia calamistis in
Kitale, Busseola fusca and Chilo partellus in
Kakamega and Embu, and Chilo partellus
in Mtwapa). Three weeks following
pupal placement, the number of plants
showing larval feeding damage in the
plot will be counted. A separate count on
the number of maize border plants
showing larval feeding will also be
recorded. An additional scoring will be
conducted one week later. Other data
being recorded include number of egg
batches per plant, percent plants
damaged by borers, number of exit holes,
tunnel length, leaf toughness (using
DFR), and daily temperature and rainfall.

Leaf samples collected from the
experiment will be placed in ventilated
plastic containers along with 100 neonate
larvae. The number of days to pupation
and pupal weight will be recorded every
48 hours. Pupae emerging from each
genotype will be mated and the number
of eggs produced and fertility recorded
for each genotype. These trials will be
conducted in Embu (Chilo partellus and
Sesamia calamistis), NARL (Chilo
orichalcociliellus), Kitale (Busseola fusca),
and Katumani (Eldana saccharina).

— S. Mugo, M. Gethi, J. Songa, O. Odongo,
G. Ombakho, J. Gethi, K. Njoroge, J. Ininda,

M. Mulaa, and D. Bergvinson
KARI and CIMMYT Entomologists discuss IRM trials at Embu, Kenya. From Left: Dr. M.
Gethi, Dr. J. Songa, Dr. D. Bergvinson, and Dr. M. Mulaa.
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KARI Scientists Get Hands-On Experience

at CIMMYT-Mexico

During late June and early July 2001,
KARI scientists Josephine Songa and
Catherine Taracha undertook training
and familiarization activities at
CIMMYT headquarters in Mexico
aimed at enhancing their work on IRMA
project tasks.

The main objectives of the trip were for
the scientists to (1) familiarize
themselves with the protocols used for
rearing stem borers at CIMMYT and the
timing of field infestations; (2) learn
about biosafety standards maintained at
the Applied Biotechnology Center
(ABC), ongoing activities at the Center,
and some of the processes involved with
the development of Bt maize; and (3) to
learn about methodology, activities, and
biosafety protocols practiced in the ABC
biosafety greenhouses.

In the entomology lab, Songa and
Taracha worked closely with CIMMYT
technician Silviero Garcia and observed
firsthand the center ’s approach to
rearing stem borers, including diet
preparation, infestation of the diet with
the insects, pupal harvesting and
harvesting of eggs from oviposition
papers. They were also briefed about
optimal conditions for maintaining stem
borers at different life stages.

CIMMYT entomologist David
Bergvinson introduced the two
scientists to the Instron machine used
for measuring leaf and grain
toughness—quick measures for
resistance to borers and storage pests,
respectively. “This was very useful,”
says Songa, “because I will now be able
to use a similar machine that is available
to us back in Kenya for future screening
work.” Bergvinson and the KARI
scientists also visited CIMMYT’s
Tlaltizapan field station where he
demonstrated the preparation of a
larval-grits mixture for infesting plants
with target insects in the field using a
device called a “bazooka.” A number of
factors influence larval survival when
using this tool and so careful attention
to details is crucial.

“In Kenya we use eggs at the blackhead
stage to artificially infest maize for our
resistance screening studies,” says
Songa. “The larval-grits method used by
CIMMYT is certainly faster, but its use
in Kenya may depend on the larval
behavior of the Kenyan borers. “ She
plans to explore the use of the bazooka/
larval grits approach on each of the
Kenyan stem borers to determine
whether this infestation method is
suitable.

As is often the case at CIMMYT, Songa
and Taracha chanced to meet another
visiting scientist, this one from
Switzerland, who was working in their
area of interest. The Swiss scientist was
investigating the potential of some
maize species to release volatiles when
attacked by insect pests, which attract
parasitic wasps—in essence, a type of
natural stealth defense. Aside from
contributing knowledge in this area, the
scientist provided useful information
about rearing parasitoids—a very
important component of Songa’s IRMA
work in determining the effect of Bt
maize on nontarget organisms.

Most of the KARI scientists’ time was
spent working with cell biologist
Alessandro Pellegrineschi and his team
in the biotechnology laboratories. Songa
and Taracha underwent practical
training on the various steps involved
in extracting high quality DNA from leaf
samples, running an electrophoresis on
gels to identify the presence of a target
gene, and interpreting those results.

“I’m obviously not a molecular
biologist,” says Songa, “but I have a lot
of interest in obtaining a practical
understanding of some of the processes
involved in developing Bt maize. I think
this background will allow us to more
fully collaborate and contribute within
the overall context of the IRMA project,”
a point on which her colleague Taracha
strongly agrees.

One of the most useful aspects of the trip
was the opportunity to observe
firsthand the biosafety facilities and
protocols employed at the ABC
laboratories and biosafety greenhouses.
Some aspects that really struck the
Kenyan scientists included:

• Clear labeling of all chemical
containers and of specific areas for
conducting certain tasks.

• Protective wear/gloves suited for the
different tasks that had varying
degrees of risk.

• Well-maintained protective work
areas.

• Clearly labeled disposal containers
for specific materials.

• Specific water taps and sinks
reserved for cleaning containers that
held specific, sometimes toxic,
materials.

• A well-trained staff that “displayed a
high level of discipline in
maintaining laboratory safety at all
times.”

“I was very impressed by the high
priority given to biosafety in the regimes
that Alessandro (Pellegrineschi) and
Scott McLean use in the labs and
biosafety greenhouses. Obviously their

KARI scientist Catherine Taracha and CIMMYT
geneticist Scott McLean examine leaf tissue
for the presence of a herbicide resistance
marker in the Applied Biotechnology Center’s
biosafety greenhouse.

(cont’d on page 6...)
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A major step for the IRMA project was
achieved earlier this year when
scientists at CIMMYT’s Applied
Biotechnology Center (ABC) produced
“clean event” transgenic maize plants
that carry only the gene of interest, in
this instance, various Bt genes, and
associated promoters.

“The thinking on transgenic plant
technology has moved from its initial
euphoria to more pragmatic
considerations,” says Alessandro
Pellegrineschi, ABC cell biologist.
Several of the concerns that have
emerged relate to the “marker” genes
incorporated into genetically modified
plants, he explains, which indicate that
the gene of interest has actually been
integrated into the plant. The most
common markers are herbicide and
antibiotic resistance genes.

“Studies have yet to show any negative
impacts on either humans or the
environment stemming from these
genes,” Pellegrineschi stresses, “but
several scenarios have been put forward
that speculate about potentially harmful
effects. By producing ‘clean events’ and
thus plants that do not carry these
markers in the maize varieties slated for
release, such concerns are quickly put
to rest.”

The issue of herbicide resistance
markers is often cited by some
environmental groups as a reason not
to allow the use of genetically modified
(GM) crops, the claim being that pollen
from the plants will disperse the gene
and trait to weedy relatives of the crop
plant, creating a “superweed” in the
process. “It’s hard to understand how
this could happen in Africa where there
are no wild relatives of maize,” says
Pellegrineschi, “but again, if the plant
does not carry the herbicide resistance
gene, there is zero chance that this could
present a problem.”

The use of antibiotic selection markers,
likewise, has come under fire based on
the unproven assumption that eating
such foods will promote the creation of
“superbacteria,” which will be resistant
to antibiotics used to preserve human
health. There is no evidence to support
this type of gene transfer from food to
the microflora inhabiting the human
gut, and most scientific studies conclude
that it is extremely unlikely. Again, the
elimination of the antibiotic resistance
gene makes this a moot issue.

The clean plants were produced,
Pellegrineschi explains, by separately
inserting the Bt genes (cryIB, cryIAb,
cryIAc) and the selectable markers into

the maize background. Usually, the
marker and the gene of interest “reside”
on the fragment and are incorporated
together into the genome. In the latest
work, these two transgenes are
physically separated and inserted into
different parts of the genome. This
allowed CIMMYT scientists to use
straightforward Mendelian genetics to
screen for the Bt genes and “screen out”
the plants carrying the selectable marker
gene.

The ABC is also addressing another
concern related to the Bt technology, the
build-up of insect resistance to the toxin.
Plant-specific recommendations to
reduce Bt resistance development
include increasing Bt expression levels
(high dose strategy), expressing
multiple toxins (gene pyramiding), or
expressing the protein only in tissues
highly sensitive to damage (tissue
specific expression). CIMMYT-ABC
scientists pursued the first two paths by
producing plants that expressed
adequate levels of Bt proteins for the
high dose strategy. In addition, the
CIMMYT team has also crossed plants
with different Bt genes as the first step
in determining which genes to pyramid.

—Alessandro Pellegrineschi

CIMMYT Scientists Focus on Producing

“Clean Event” Transgenic Plants

KARI entomologist Josephine Songa gets hands-on experience extracting DNA.
From left to right: Catherine Taracha, J. Songa, Rosaura Almeraya, and
Alessandro Pellegrineschi.

training systems must be very effective
in order to maintain the high
standards,” says Songa. “With these
colleagues available for backstopping,
I believe the KARI staff working on
IRMA at the National Agricultural
Research Laboratory (NARL) have a
very good opportunity to establish and
maintain a sophisticated laboratory that
will meet both Kenyan and international
biosafety requirements.”

—Josephine Songa and David Poland
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IRMA Rural Appraisals Reflect Need

for Weevil Resistant Maize

Maize storage pests, especially weevils,
destroy a considerable portion of the
maize harvested by Kenyan farmers.
This was reflected by recent
participatory rural appraisals (PRAs)
conducted by the IRMA impact
assessment group, which verified that
Kenyan farmers consider storage pests
to be a serious production problem.

The last quantitative survey in Kenya
was conducted in 1973, although rapid
assessment surveys have been
conducted by NRI and CABI in recent
years. Loss estimates from storage pests
vary from 5% to 15%, and storage pests
are perceived to be a very serious
problem by farmers. Three-quarters of
the villages surveyed ranked storage
pests among the top four pest problems.
Storage pests were universally ranked
as the most significant insect problem
in the dry areas of the East, but received
somewhat lower rankings in the more
humid areas of the West. In all areas,
resistance to storage pests is often
mentioned as a selection criterion for
maize varieties.

The benefits of developing and
delivering good strategies for post-
harvest management are significant. As
maize production is already low at 1.5
t/ha on average, reduced storage losses
translate into more grain of higher
quality, and therefore greater food
security. Improved storage would also
give farmers more flexibility in timing
their sales of maize, thereby allowing
them to profit from favorable price
conditions. The target population for
improved storage technologies is large,
as all maize farmers who store part of
their harvest for several months could
benefit, especially women, who often
are responsible for post-harvest
management.

Current recommendations for storing
grain maize center on its treatment with
a broad-spectrum cocktail of
organophosphate and pyrethroid dust.
However, costs, availability, short life
span of active ingredient and insect

resistance, and risks associated with
pesticides limit the effectiveness of this
approach and clearly show the need for
alternative control strategies. The use of
resistant maize germplasm integrated
with suitable pest control methods
would provide a longer lasting solution
to losses during storage.

With this in mind, CIMMYT and KARI
scientists decided to screen germplasm
produced by IRMA’s germplasm
improvement activities for resistance to
weevil (Sitophilus zeamais Motschulsky)
in storage. They note that this screening
can be accomplished with little or no
additional expense while possibly
providing an important value added
trait to the varieties under development.
Two screening methods have been used:
on the cob and as grain.

Using the cob method, ears are
harvested from genotypes being
screened for resistance to stem borers or
resistance to other stresses. Three ears
are harvested from the border plants
that are normally not used for
measurements. The ears are kept in
storage conditions as similar as possible
to the conditions under which farmers
store their maize. After three months,

the ears are rated for damage by
weevils. They are then shelled and the
recovered grain is separated into
healthy and damaged groups. From the
weight of the healthy and damaged
grains, a grain weight loss index is
computed. Dr. Omari Odongo at
Kakamega, Dr. Macharia Gethi at Embu,
and Mr. Wesley Chivatsi at Mtwapa are
conducting these experiments.

S. Mugo examines kernel damaged by weevils
on a light table in Mtwapa.

KARI Entomologists examine maize grain sample being prepared for screening for
weevil resistance at Kiboko, Kenya. From Left: Mr. Paddy Likhayo, and Dr. J. Songa.

(cont’d on page 8...)
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P.O. Box 25171, Nairobi, Kenya
Tel: (254) 2-522878
Fax: (254) 2-522879
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CIMMYT-Mexico
Dr. David Hoisington
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Fax: (52) 5-804-7567
Email: d.hoisington@cgiar.org

Novartis Foundation for
Sustainable Development
WRO.1002.11
CH-4002 Basel, Switzerland
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Email:
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(IRMA Rural Appraisals cont’d...)

Do you have a question or comment about the IRMA project or the quarterly
newsletter articles? Or perhaps you have an article you would like to contribute.
If so, please contact the IRMA Quarterly Newsletter editor at d.poland@cgiar.org
or IRMA Coordinator Stephen Mugo (contact information on this page).

Sieves used to separate grains, insects, and powder during measurement of
damage by weevils in maize germplasm.

At Kakamega and Embu, the ears came
from the quality protein maize (QPM)
international trials. Problems arose at
the Embu trial that threatened the
validity of the data. The Kakamega trials
and data, however, showed that some
of the QPM varieties were modestly
resistant to weevils, while others were
very susceptible. The QPM trials will be
an important step for identifying
suitable varieties for the tropics.

The ears stored and evaluated in
Mtwapa came from an IRMA breeding
nursery grown at Kiboko during 2000B
cycle. A simple selection index based on
visual damage scores and percent
damaged kernels was computed, as
weight loss was too variable due to the
wide range of kernel sizes. Fifty
genotypes with an index of 1.5 or below
(0-5 scale; 0=0% damage, 5= 100%
damage) were identified out of 216
genotypes. Some of these “better”
genotypes are being screened using the
grains method reported below.

The use of grains to screen maize for
resistance to weevils in storage was
recently initiated by IRMA researchers.
The grain method is advantageous
because it provides more controlled
variables and is expected to give more
reliable results than the cob method, in

which differences in ear weight
contributed to noise in the data analysis
for the weight loss index.

This methodological advance came with
the “discovery” of Mr. Paddy Likhayo,
an entomologist attached to the
National Agricultural Research
Laboratory (NARL) in Nairobi.
Likhayo, however, is based at Kiboko,
having moved there to work with the
larger grain borer in the field. His
discovery was a boon to the project as
Likhayo’s experience in working with
field and storage pests is considerable.

Facilities for screening for resistance to
storage weevils consist of a renovated
storeroom, a light table, 200 ml glass/

plastic jars and an assortment of sieves
and brushes. Researchers place 150g of
grain into a glass jar with 30 active but
unsexed adult weevils, 3-weeks of age.
The lid is lined with filter paper to
secure the jar. Destructive sampling was
conducted after two months. During
sampling, the contents of each jar are
sieved across three sets of screens (4.75
mm and 1.00 mm) to separate the
contents into grain, insects, and powder.
The weight of powder, number and
weight of damaged and healthy grains,
and the number of live and dead insects
were measured. Additional data will be
recorded three months after the
initiation of the trials.

— S. Mugo, P. Likhayo, and D. Bergvinson


