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ABOUT THIS ISSUE
This seventh issue of the LRNP Newsletter
covers a wide range of topics. A lot of
information/data  was collected during the
screening work, which was carried out in
1995 and 1996

by the LRNP. This information is being
compiled in  a database which is almost
ready and an article highlighting some of
this work is reported here. The issue
contains articles on the use of GML for soil
productivity improvement, utilization of
some of the GML as human food and animal
feed, and management of mucuna in a
mucuna - maize/bean - based cropping
system. We continue to provide information
on farmers’ experiences on the use of GML
technologies for improving smallholder
agriculture. Thus, articles on farmer field
schools (both farmer - led and researcher -
extension - led FFSs), farmer field days, and
farmer’s own experience on GML in some
of the LRNP sites are reported. We again
extend our gratitude to all those who
contributed articles to make publication of
this issue a success. We are grateful to the
financial and technical support we have
continued to receive from the Rockefeller
Foundation since the network’s inception.
The network also sincerely acknowledges
the support it has continued to receive from
Director, KARI.

EDITOR’S NOTE
The LRNP newsletter is published to
provide a forum for highlighting Network
activities and sharing research findings with
network members and other projects,
individual researchers and farmers who are
involved in similar work in Kenya. This is a
biannual newsletter and is published in June
and December of each year. Your
contributions and constructive comments are
welcome and should be addressed to the
Editors of LRNP Newsletter, C.K.K.
Gachene or LRNP Coordinator, J. G.
Mureithi.
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LRNP’s Green Manure Legume
Screening Database

F. Gitahi and J. G. Mureithi, KARI –
NARL,
P.O. Box 14733, Nairobi

Introduction

The evaluation and identification of suitable
legumes for soil fertility improvement in
Kenya was initiated in 1994 by the Legume
Research Network Project (LRNP). About
59 species were screened in 11 sites in 1995
and 1996 (Dyck, 1997; Mureithi, 2001).
They consisted of legumes suitable for green
manure, human food and for feeding
livestock. Buckwheat (Fagopyarum
esculentum), a temperate species and a non-
legume, was also tested at each site because
of its wide usage for weed control and as a
cover crop in temperate countries. The
legumes that performed poorly in 1995 were
dropped from the trial and replaced with
new ones in 1996. The total number of
species varied from site to site depending on
availability of land and the prevailing agro-
ecological conditions with most of the sites
having more than 23 species. The following
parameters were observed during screening;
germination, phenology, ground cover, pests
and disease resistance, drought tolerance,
nodulation and nitrogen fixation, tissue
analysis, and biomass accumulation.

The effects of planting and harvesting dates
on the species were also evaluated. Six
planting dates were selected to coincide with
the following cropping operations,

Long rains

1. Planting of cereal crop at the on-set of
the rains

2. First weeding of the cereal crop

3. Second weeding of the cereal crop

Short rains

4. Planting of cereal crop at the on-set of
the rains

5. First weeding of cereal crop

6. Second weeding of cereal crop

Harvesting of legume biomass was done at
different growth intervals to evaluate
biomass production relative to duration of
growth in the field. Four growth intervals
were evaluated, i.e. two months, three
months, six months and twelve months
intervals

Green Manure Legume Database

The information collected from the LRNP
sites is being organized into a database that
will include, among others, the following;
screening sites and their characteristics,
green manure legume (GML) best bets for
each site, germination, nodulation, ground
cover, phenology, dry matter yields and
tissue analysis.

The database is in Ms Access software,
which organizes data into various Access
objects that are very easy to operate (Prague
and Irwin, 1997). The objects are Tables,
Forms, Queries, Reports and Macros (see
box).

Box of Acess Objects

The button in most of the forms have been
designed in such way that one is able to
navigate through the database without much
trouble.

The database has four operation tools;
Introduction, Add/View data, Summaries
and Analysis and Reports (Fig. 1). They are
described below.

Tables
A table is a collection of data about specific information or topic. Storing
data in specific tables makes the database more efficient and reduces data
entry errors. The tables are organized into columns (Field) and rows
(Records).

Forms
Forms are used for various purposes. They can be used for data entry into a
table, create switchboard for opening other forms or reports and carrying out
any action based on any specific input.

Queries
Queries are used for data viewing, changing and analyzing data in different
ways. They are used as the source of records for updating and appending data
into the forms or tables and reports preparation.

Reports
They are an effective way of presenting your data in a printed format. You
can control over the size and appearance of a report depending on the ways
you want it displayed in the required information.

Macros
A macro is a set of one or more actions that each performs a particular
operation. You can use macros to open forms or printing reports. They can
help in automating common tasks by just touching a button.
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a) Introduction tool

This contains templates with the following
information:

• Background information

• Legume screening study sites

• Legume Research Network site
characteristics

• Legume screening details

• Legume species screened in 1995 and
1996

• Description of legumes’ screening
planting dates

• Biomass accumulation harvesting details

• Best bet species under different agro
ecological zones

Two examples of forms found in the
“Introduction tool” namely, “Background
information” and “Legume species screened
in 1995 and 1996” are presented here (Form
1 and 2).

b) Add / View Data tool

This option tool gives you the opportunity of
adding new information in the database or
view of the existing legume performance
data from the following data forms.

• Dry matter accumulation form

• Ground cover form

• Phenology data form

• Germination form

• Nodulation form

• Tissue analysis form

• Site characteristics form

Two examples of the forms are given below
(Form 3 and 4).

Figure 1: Legume Research Network Database main Switchboard

Form 1: Background information

Form 2: Legume species in the study sites

Form 3: Dry matter accumulation data entry form

Form 4: Groundcover data entry form



4

c) Summaries / Analysis tool

The summary and analysis tool helps you to
analyze and summarize the data in the
database using Ms access queries. In this
option you can run or create new queries
that will meet the desired criteria by using
any of indicated buttons (Form 5).

Query design view

In this database you can open a query in
design view by Clicking “Design query”
button provided for in the
Summary/Analysis tool (Figure 1)of the
database main switchboard. The tool takes
you to summary and analysis form (Form 5)
where you press the desired operation
button.

The query design view has 3 section
namely; Toolbars, Field list and the Query
design grid. An example of a query design
view that can be used to generate a query or
queries is presented here.

Toolbars

The toolbars will help in executing all the
necessary commands by clicking any tool
from the toolbar menu on any intended
operation. In the database, you only need to
click the desired button (Form 5) to have
your query running.

Field list

The field list comprises of database tables
and their relationships (Figure 2). The
database as indicated earlier comprises of
several data tables each with a specific type
of data. For the database to connect the
tables when creating a query, the tables must
be connected using a unique key to
establish the relationships. The relationships
and the data tables appear when the tables
are pulled down into the field list section.
The arrow direction shows how the tables
are related. In Figure 2, the tables used to
design the query are Germination, Dry
matter, Legume species and Nodulation. The
arrows show the relationship between Dry
matter and Germination tables through
record ID and the relationship between
legume species and the dry matter through
the species name etc. To view all fields that
are in a table, you scroll up and down using
the indicated arrows (Figure 2) on the side
of each table.

Query design grid

The design grid has rows where you input
the field selected from the tables in the field
list section. The field is selected by clicking
each at time and dragging it to any of the
column in the field row (Field). When the
field is selected and placed in the field row,
the name of the table where it comes from is
indicated in the table row (Table).
Mathematical summary for the fields
selected is done by selecting any of the
desired formula from the total row (Total).
The grid also provided with a criteria row
(Criteria) where you can give conditions on
how you want your results to be in the
output query. For example in Figure 2 the
selected fields are Species name, Site, DM 2
months etc. The (Total) averages are

Form 5: Query design tool

Figure 2 A n example of a query in design view

Field list

Toolbars

Query design grids
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grouped by Species name and Site and on
(Criteria) condition that species must be
mucuna (Group by Avg mucuna). To create
a new query, delete all fields in the field list
columns and insert newly selected fields
from the field list tables to run a new query.

Run query

While in the design view, click
this   in the toolbar (Figure 2) or
save your query and run it from
Summary and analysis form (Form 5).

Query output

After running a query, the output gives you
the average DM accumulation by species
and site at 2 months, 3 months etc. You can
generate more outputs by including more or
new fields in the query design grids as
demonstrated by the two sample output of
query tables shown below (i and ii). The

outputs can then be exported direct to Ms
word as ordinary Ms word tables.

d) Reports tool

The queries created in the database can
easily be used to generate the desired
reports. Reports tool uses the summaries or
the existing database tables to present the

i) An output of a query on dry matter accumulation (t ha-1)
Species name Site Avg Of DM 2*

months
Avg Of DM 3

months
Avg Of DM 6

months
Avg O DM 12

months
Mucuna pruriens (L.) DC Gachoka 0.5 0.4 0.6
Mucuna pruriens (L.) DC Gatanga 0.2 1.5 4.3 5.5
Mucuna pruriens (L.) DC Kakamega 2.0 4.6 18.1 6.8
Mucuna pruriens (L.) DC Karurina 1.3 4.1 2.9 4.5
Mucuna pruriens (L.) DC Kisii 0.5 3.1 13.9
Mucuna pruriens (L.) DC Kitale 0.6 2.3 8.0 19.3
Mucuna pruriens (L.) DC Machakos 2.1 5.8 10.9
Mucuna pruriens (L.) DC Matanya 0.2 4.3 18.6 16.8
Mucuna pruriens (L.) DC Mtwapa 1.9 3.3 7.1 4.8
Mucuna pruriens (L.) DC black Kitale 0.9 2.2 4.2
* Average of DM accumulation in 2 months.

ii) An output of a query on days to flowering.
Species name Site Avg Of Days first

flowering
Avg Of Days 50%

flowering*

Mucuna pruriens (L.) DC Gachoka 109 116
Mucuna pruriens (L.) DC Gatanga 128 196
Mucuna pruriens (L.) DC Kakameg

a
105 110

Mucuna pruriens (L.) DC Karurina 133
Mucuna pruriens (L.) DC Kisii 95
Mucuna pruriens (L.) DC Kitale 144 150
Mucuna pruriens (L.) DC Machako

s
118

Mucuna pruriens (L.) DC Matanya 170 176
Mucuna pruriens (L.) DC Mtwapa 98 107

* Average number of days to first and 50% flowering.
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results in any desired layout or format. An
example generated by the report tool is
shown above.

e) Exit Database
To close your database completely, click
this button to take you back to the windows.

Way forward
Work on the database is almost complete
and this will be ready early next year (2003).
The development of the database manual is
also in progress.
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Use of Green Manure Legumes for
Improved Soil Fertility and Increased
Maize Yields in Sub-humid Environments
of Kenya

C.K.K. Gachene and F. Anyika Dept. of Soil
Science, University of Nairobi,P. O. Box
29053, Nairobi.

Introduction and Justification
Low soil fertility in Kenya has been
attributed to the low inherent soil fertility,
loss of nutrient through erosion and crop
harvest. The outflow of nutrients in most
smallholder farms thus exceeds the input
flows. To address these problems, several
technological interventions, especially
geared towards addressing soil fertility and
soil moisture problems have been suggested.
The use of green manure legumes (GML)
has been suggested as an option for
improving soil fertility and moisture
conservation. Green manure legumes have
several advantages, among them, increasing
soil organic matter content to the soil thus
improving soil physical properties,
controlling soil erosion and conserving soil
moisture during some parts of the year.
Currently, the Legume Research Network
Project (LRNP) is undertaking studies on the
use of GML for soil fertility maintenance as
well as sources for human food and
livestock feed. The study presented here is
part of the larger studies conducted by the
LRNP. The research is carried out at Kabete
(on-station) with the following objectives: to
determine (i) the effect of cutting-back
mucuna on mucuna above ground biomass
production and nutrient accumulation, (ii)
the effect of cutting-back mucuna on bean
and maize yields, (iii) the effect of cutting
and removing mucuna above ground
biomass on soil fertility and maize yield.

Experiment I: The effect of cutting-back
mucuna on mucuna biomass production
and crop yields in a mucuna-bean-maize
based cropping system

This experiment targets the intercropping
systems where maize and beans are planted
in the same hole. The GML is planted to
utilize the area between the maize rows.
The following treatments are under
investigation:

Treatments
Maize + bean

Maize + bean + mucuna, cutting-back of
mucuna once
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Maize + bean + mucuna, cutting-back of
mucuna twice

Maize (H513) and bean (Rose coco) were
planted in the same hole at a spacing of 75
by 30 cm. TSP was applied to the

maize/bean at the rate of 60 kg P ha-1. Two
seeds of each were planted and maize later
thinned to one plant per hole.  Mucuna was
planted 1 week after planting maize and
bean. Mucuna’s vines were cut 30 cm above
the ground at 40 and 80 days after
emergence. This had the effect of
discouraging mucuna from twirling on the
maize crop. The biomass cut from mucuna
was retained in the respective plots. Design
of the experiment was a RCBD with three
replicates per treatment. The experiment was
carried out for two seasons. During the
second season, GML biomass was
incorporated into the soil.

Parameters measured.  Mucuna above
ground biomass accumulation, nutrient
accumulation in the mucuna biomass, maize
and beans yields.

Experiment II: The effect of ‘cut and
carry’ system of mucuna biomass on soil
fertility and maize yield in a mucuna -
maize based cropping system

This experiment addresses the issue of
integrating GML in the crop – livestock
production system where it is assumed that
the material cut will be fed to animals. For
maximum biomass production, mucuna was
planted at the same time with maize and this
was cut 3 times, i.e. 40, 80, and 120 days
after mucuna emergence. The mucuna left
growing after the respective cut(s) was
incorporated into the soil during the

subsequent season.  In addition, a pure stand
of maize plot was included to serve as a
control.

Maize (H513) was planted at a spacing of 75
by 30 cm. TSP was applied to the maize

during planting at the rate of 60 kg P ha-1.
Two seeds of maize were planted and later
thinned to one stand per hole. Mucuna was
planted at the same time with maize. The
biomass cut from mucuna was weighed and
removed from the plots. Design of the
experiment is a RCBD with three replicates
per treatment.

Parameters measured: Mucuna above
ground biomass accumulation, nutrient
accumulation and maize yields.

Preliminary observations

The 2001 SR bean yields ranged from 0.34

to 0.53 t ha-1. There were no significant
differences in bean grain as well as maize
stover yields between maize plus bean, and
maize + bean+ mucuna plots indicating that
bean yields were not affected by introducing
mucuna in between the maize/bean rows
(Table 1).  Mucuna biomass was slightly
higher in plots where mucuna had been cut
back once than in the cut back twice plots.
However the final biomass yields were not
significantly different. During the 2001 SR
season, the rains were below average and
maize crop did not reach maturity. However,
beans seemed to have performed relatively
well during the season when compared with
the subsequent season (Table 1). The 2002
LR were slightly above average. As in the
previous season, there were no significant
differences in bean grain yields between
maize + bean and, maize + bean + mucuna

Table 1.  Maize grain, stover and mucuna biomass yields (t ha-1), 2001 SR and 2002 LR

2001 SR 2002 LRTreatment
Maize stover Bean Mucuna Maize Grain Bean

M+B 5.85 0.51 - 3.97 0.32
M+B+Mu (40 DAE) 4.25 0.34 1.80 3.93 0.28
M+B+Mu (80 DAE) 5.06 0.34 1.72 3.97 0.36

NS NS NS NS NS
M - maize; B – bean; Mu – mucuna; DAE - days after emergence



8

plots during the 2002 LR season.  The final
yields for mucuna biomass for the 2002 LR
season has not been included. In all the
treatments, maize grain yield for the 2002

LR was more than 3 t ha-1 (Table 1). What
is emerging in this study is that mucuna can
be intercropped with maize/bean without
affecting the bean yields where the two food
crops are planted in the same hole.

Preliminary results for the 2001 SR second
experiment indicated that maize stover yield
from pure maize was significantly higher
(p<0.05) than yields obtained from mucuna
maize intercrop. Similar observations have
been made in most of the LRNP sites. There
were no significant differences in maize
stover yields between the plots where
mucuna was cut back once and in plots
where it was cut twice. Although mucuna
biomass yield in the cut back once treatment
was slightly higher than in plots where
mucuna had been cut back twice, the results
were not statistically significant. However,
the effect this has on soil fertility will be
assessed once the yield data for 2002 LR
crop and, the soil and plant tissue has been
analysed.

Farmer Field Schools for Scaling-up
Legume Green Manure Technologies in
Kaloleni Division, Kilifi District

A. M. Mzingirwa and F. Piko, KARI, RRC -
Mtwapa, P. O. Box 16, Mtwapa

Introduction

Two new farmers field schools were started
during the long rains of 2002 in Kaloleni
Division of Kilifi district.  One of the FFS
School is known as Navueza (I am trying)
FFS which is situated along the Nairobi-
Mombasa road in Uwanja wa Ndege village,
Rabai location while the other FFS school is
known as Miyuni FFS and is along the
Mombasa - Kaloleni road and is located in
Madida village, Ruruma location.  The main
objective of these schools is to up-scale
green manure technologies in Kaloleni
Division.

School Formation

As a result of the first school (Jembe FFS)
which was started in March, 2001 in
Kaloleni division, (LRNP Newsletter Issue
6), some farmers (both individuals and
farmer groups) were already aware of the
FFS existence in their location and some
made an effort to visit the Jembe FFS while
in session. These farmers requested a green
manure legume FFS to be formed in their
villages.

A sensitization meeting was organized in
these two villages with the help of the
Assistant Chief and local leaders. The first

meeting was held on 21st March 2002 in
both locations where the concept of the FFS
as an extension tool was discussed.  Two
extension officers from Kaloleni and Rabai,
and 2 researchers from KARI Mtwapa were
also in attendance to moderate the group
discussion.

Curriculum for the two schools
This involves several aspects:

(i) Soil fertility management: Soils (types,
formation, composition), plant (parts and
their functions, requirements), nutrient
deficiencies, causes of soil fertility decline,
nutrient sources, soil improving legumes,
handling/storage of nutrient sources, and
application of nutrient sources (what, how,
when how much and why).

(ii) General crop management: Land
preparation (timing, tillage method, why
prepare land), planting (seed selection and
acquisition, planting time, depth and
spacing), weeding (weed types and effects,
methods and timing of weeding), pest
control (what is a pest, damage symptoms
and control), diseases (types, symptoms and
control), harvesting and storage (methods,
storage pests, damage and control).

(iii) Social aspects: Grouping and group
dynamics, norms, roles (members, officials),
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attitudes/beliefs and sustainability.

(iv) Special topics: based on farmers’
requests.

Technology demonstration plots: The
following technological components were
chosen:

1. Mucuna + half rate FYM

2. Mucuna + half rate of recommended N

3. Mucuna + half rate FYM + half rate N

4. Half rate FYM + half rate recommended
N

5. Farmers Practice (FP)

(I) Navueza FFS (Farmer - led school)

As a result of the sensitization meeting, this

school was formed on 28th March 2002,
where 29 farmers (13 males and 16 females)
are participating. One clan within the
community willingly offered a portion of
their land to be used for the purpose of the
FFS activities. Navueza FFS is a farmer led
school whose facilitators are both from
Jembe FFS. The farmers meet every
Thursday from 8.00 a.m -2.00 p.m. for the
school activities. The school has a
chairperson, secretary and a treasurer.

School Progress
The school has been in session for the last

11 weeks up to 13th June 2002 and so far
the following have been accomplished.

• Maize was planted on 11th April 2002
and all have tasselled

• Some growth parameters have been
recorded in the AESA sheets every week
including plant height, number of leaves
and date of tasselling where they were
presented and discussed by all members.

(II) Miyuni FFS (Research - Extension -
led school)
The Miyuni FFS was also established on

28th March 2002 with 27 farmers (13 males

and 14 females). One of the farmers
volunteered to offer a plot for the FFS
activities. The group is led by a Chairperson,
Vice Chairperson, Secretary, Vice Secretary
and Treasurer.

The facilitators of this school are two
research officers from KARI Mtwapa and
two extension staff from the Ministry of
Agriculture. The main objective of this
school is also to up-scale the soil fertility
management technologies to the farmers
using GML. Members of the school chose
Thursdays as their school day, running from
8.00 a.m. to 2.00 p.m.

School progress
The school has been in session for the last
11 weeks upto 13th June 2002 and so far

land preparation and maize planting (on 12th

April 2002) has been carried out.

Farmers’ views about the FFS
Most farmers in both schools (Navueza and
Miyuni) have expressed a lot of appreciation
in having a school in their village. They
have benefited from what they have
observed in the field during the crop
development, the discussion held during the
presentation of the AESA sheets and the
knowledge gained from the topics covered.
Farmers in both schools are quite happy and
very ready to participate in all the school
activities. School attendance is very good
with an average of 23 and 20 farmers
attending every week in Navueza and
Miyuni FFS, respectively.

Constraints
The main problem was inadequate moisture
which resulted in slow plant growth during
the season. This problem was more serious
for the Miyuni FFS where the farmers were
forced to replant twice, but still with little
success due to rodent damage.

On-farm Evaluation of Food and Green
Manure Legumes at Kendu Bay, South
West Kenya

P. O. Tana, B. Ngoti and E. Dyck, KARI,
RRC - Kisii, P.O. Box 523, Kisii
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Introduction

Due to the high cost of inorganic fertilizers
and the farmers’ low income, smallholder
farmers in the lower South Nyanza are
unable to meet food demand to cater for the
ever growing population. Maize and
sorghum form the staple food in this region
with the yields being generally low to meet
the local demand. Soil types include both
vertisols and ferralsols. The average farm
size is 0.8 ha. The results from the PRA
carried out in the area indicated that farmers
ranked low income, low rainfall, declining
soil fertility, soil erosion and high striga
incidence as major problems occurring in
the area.  These problems were identified as
the major causes of low crop yields in this
region. Farmers together with a local NGO,
C-MAD (Community Mobilization Against
Desertification) have tried several ways of
addressing striga incidence and soil fertility
problems. One method of solving this
problem has been the use of compost which
has greatly contributed to improved soil
fertility in farms where farmers prepare it.
However, because of the high labour and
inadequate organic material on the farms,
farmers find it difficult to make enough
compost for large plots. Another option is
the use of sunnhemp (Crotalaria
ochroleuca) which is a soil improving
legume. It is already being tested by some
farmers in the area. Commonly grown
legumes in the area are cowpea, pigeon pea,
groundnuts, and sunnhemp. Given their
potential for striga and soil erosion control
and possibly sources of protein for livestock
and humans, the adoption of soil improving
legumes into farming systems offers an
alternative for improving smallhold land
productivity in the area. This practise as far
as soil improvement is concerned is
relatively of lower cost compared to the use
of chemical fertilizers. This report highlights
results of screening trials conducted in South
West Kenya.

Materials and methods

The area is in the lower South Nyanza and is
characterised by bimodal rainfall, which is

usually unreliable (average of 700 mm per
annum). The study area is at an altitude
ranging from 1140-1450 m above sea level.
It lies in the agroecological zone lower
midland 3 (LM 3).

Trials were carried out in two different
farms during the long rains of 1995 and
1996. The farm which was used in 1995 had
previously been planted with sorghum
intercropped with groundnuts for the last
three years.  Soil type is sandy loam and the
farmer had applied FYM in the plot.  The
other farm which was used in 1996 has
sandy soil and previously had been planted
with sorghum for the last three years.  The
latter site had experienced serious soil
erosion problems. Plot size was 0.5 x 4.0 m
and the design was a randomised complete
block design.  Nineteen species were
screened and each was replicated two times.
Plots were raked to attain a good seedbed.
Triple super phosphate (TSP) was applied at
the rate of 20 g by broadcasting followed by
raking.  Seeds were inoculated using the
appropriate type of rhizobia inoculant.
Small seeded species were broadcasted
while large seeded species were planted in
furrows at the recommended rates.

Data collected included, early emergence
and vigour at two and four weeks after
planting, percentage (%) ground cover at
four and eight weeks after planting,
nodulation count at the onset of flowering,
weeding and harvesting dates, biomass
accumulation, dates to 50% flowering and
50% pods setting, onset of senescence, pests
and diseases attack.

Results and discussions

Flowering date ranged from 4 to 10 weeks
after planting. The average dry matter
accumulation for some of the species are
shown in Table 1. Most species performed
well with lablab ranking high. Species like
Vigna unguiculata CV 419 and Crotalaria
juncea also performed well. Dry matter
accumulation yields were high in 1995 than
1996. This could be due to the fact that the
farmer where the trial was conducted in
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1995 used to spread FYM and that the site
also experienced sediment deposits from the
adjacent areas. In 1996, the trial was moved
to a farmer whose field was relatively steep
and it had previously experienced some
erosion leading to low soil fertility.

Most of the species were fixing nitrogen in
both seasons as indicated by nodule colour
(pink). The nodules of most species were

small and round. Common bean was
observed not to fix N (Table 2).

Cowpea K80, green grams, siratro, stylo and
lima bean were susceptible to pests
especially the common aphid and cutworms.
As for diseases, groundnut suffered mildly
from rosette. Powdery mildew was observed
on horsegram.

Table 1. Dry matter accumulation (gm/2 m2) of the different legume species at 2 months cut
Species 1995 dry matter accumulation

yield
1996 dry matter accumulation

yield

Arachis hypogaea 24 50
Canavalia ensiformis 146 32
Crotalaria ochreleuca 105 91
Crotalaria juncea 194 -
Dolichos purpureus 232 101
Fagopyrum esculentum* 26 32
Glycine max 78 22
Macroptilium atropurpureum 64 11
Phaseolus lunatus 56 2
Stylosanthus guianensis 6 2
Phaseolus vulgaris 62 24
Vigna radiata (green gram) 139 74
Vigna radiata (Yellow gram) 132 65
Vigna unguiculata 205 121
Vigna unguiculata (419, K 80) 107 -
Voandzeia subterranean 35 35
Macrotyloma uniflorum - 74
Mucuna pruriens - 86

* non - legume

Table 2.  Average percentage of fixing nodules and nodulation count for some of the species taken 2
months after planting, 1995 and 1996

Species No. of
nodules

No. of
plants

Distribution on the
roots

% fixation*

Arachis hypogaea 135 3 All over 100
Cajanus cajan 30 3 Lateral 100
Canavalia ensiformis - 3 - -
Cicer arietinum 10 3 Tap root 25
Crotalaria ochreleuca 70 2 Tap & lateral 100
Macrotyloma uniflorum 13 2 Tap root 85
Lablab purpureus 55 1 Tap root 55
Glycine max (Gazelle) 6 2 All over -
Glycine max (Hill) 19 3 Lateral -
Macroptilium atropurpureum 35 5 Tap and lateral 100
Mucuna pruriens - 1 - -
Phaseolus lunatus 75 1 Tap 75
Phaseolus vulgaris - - - -
Stylosanthus guianensis 89 5 Tap and lateral 100
Vigna radiata (green gram) 30 2 Tap and lateral 100
Vigna radiata (Yellow gram) 53 1 All over 90
Vigna unguiculata (K80) 20 1 Lateral 100
Voandzeia subterranean 18 1 Lateral 70

% of nodules that were fixing nitrogen
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High percentage ground cover was recorded
in 1995 than in 1996. This could be
attributed to soil fertility differences. Both
seasons, jack bean, sunnhemp, lablab,
yellow grams mucuna and cowpea had over
60% ground cover 2 months after planting.

Conclusion

The results suggest that canavalia, crotalaria
species, mucuna, dolichos, green and yellow
grams and, cowpeas are the best bet grain
legumes for the study area. The study was
conducted under high level of management
and the results observed here are likely to be
different from those which may be carried
out on – farm. Future studies should
therefore be carried out under farmers’
conditions in order to assess their
performance especially when intercropped
with cereal crops.

LRNP Holds Farmer Field Days in
Matanya and Gatura Sites

J. Kiama, P. Mwaura and J. G. Mureithi,
KARI - NARL, P. O. Box 14733, Nairobi

Matanya Site

Several GML activities have been going on
at the Matanya site. These were highlighted
in Issue No.5 of the LRNP Newsletter. Due
to the keen interest shown by the
neighbouring farmers, a field day was held
in 9/08/01 to introduce the local farmers on
GML technologies. The field day was
attended by 51 women and 47 men who
included farmers, administrators and
politicians. The topics discussed were on
soil genesis and importance of macro
nutrients on soil fertility and crop growth.
Discussions were also held on the use and
management of each of the GML grown at
the site; Lablab purpureus cv Rongai
(fodder, ground cover for erosion control
and soil fertility improvement), Vicia spp
(vetches) (high biomass for soil fertility
improvement, good ground cover for soil
erosion control and fodder), Mucuna
pruriens (soil fertility improvement due to

high biomass and good soil cover for
moisture conservation), Crotalaria
ochroleuca (for nitrogen contribution to the
soil and indigenous vegetable), Phaseolus
lunatus  (for food, drought tolerant) and
Phaseolus coccineus (for human food, high
biomass and provides ground cover within a
short period).

Farmers had also a chance of seeing vetch
intercropped with Irish potatoes. The system
is such that vetch is grown on the furrow
and potatoes on the ridge. During the
subsequent season, the pattern is alternated
where potatoes are grown on the new ridge
formed by burying the vetch biomass in the
previous furrows. A visit was also made in a
nearby farm of Ann Waiganjo where she
explained how she planted and managed the
legumes. The plot with legumes had strong
maize stands, longer cobs compared with the
plot without the legumes. After the visit,
farmers requested to be provided with GML
seeds.

In order to enhance legume green manure
technology adoption in the area, seeds
should be made available to more farmers
and demonstration on the utilization of
legumes as food and/or animal feed should
be held to further enhance their adoption.

Gatura site

Gatura site is located at the foot slopes of
Nyandarua ranges. The site is at 1600 masl
with annual rainfall ranging from 1300 -
1500 mm. This area receives more rainfall
than the neighbouring lower site of Gatanga
where GML work had earlier been initiated
by the Network. The soil is an integrate of
andosols and nitisols. Crops grown are tea,
maize, beans, coffee and avocados. The land
sizes range from 2 to 4 ha. Animals kept are
dairy cattle.

There had been a need of introducing GML
in this area, as some of the farmers were
aware of the legume research activities
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which were being carried out in the
neighbouring Gatanga area.  The following
legumes were therefore screened for the
area: desmodium, mucuna, glycine,
clotalaria, calopo and soya beans. A field
day was set when legume performance was
good so that the farmers could compare the
performance of the different GML, noting in
particular, their growth habits. The field day
was attended by 52 farmers in 2001 with the
aim of creating awareness to the farmers on
the use of GML for soil fertility
improvement. Seeds were distributed to the
farmers during the field day.

Other areas demonstrated during the field
day were: Intercrop of legume (mucuna)
with maize, Desmodium under avocados for
cover and fodder, and soya bean as a source
of protein. After the farmers had viewed the
plots, it was agreed that the project should
start carrying GML on farm work in the
area. However, the activities were not
carried out due to lack of rains in 2001 SR
and had to be repeated in 2002LR. The way
forward is to introduce more farmers to
green manure technology in order to assist
them to cut down on fertilizer costs, increase
fodder and provide cover to control soil
erosion, as the area is susceptible to severe
soil erosion.

Agnes Mutunga’s Experience on Green
Manure Technology in Kimutwa
Location, Machakos District, Kenya

L. Mbithi and C.K.K Gachene,  Dept. of
Soil Science, University of Nairobi, P. O.
Box 29053, Nairobi

Agnes moved to her present farm
approximately 10 years ago.  Initially,
Konza Ranch owned the land and later sub-
divided it among shareholders of which she
was among the first settlers.  She grows
crops like maize, beans, kales and keeps a
few animals. Since the land was under
fallow for a long time, she never used
fertilizers or manure. However over the
years, the land has been depleted of nutrients
resulting in reduced yields.

Agnes joined the LRNP in November 1998
whose aim was to assess the effect of GML
on soil fertility improvement and maize
yield in Kimutwa area. A one-day farmers’
sensitization workshop was held in 1998
short rains seasons on the use of GML
technology for soil fertility improvement
and Agnes was one of the participants.
During the workshop, soil fertility problems
were discussed and different options for
addressing the problem were highlighted
which included the use of green manure
legumes.

The farmer’s trials involved intercropping
maize with either mucuna, lima bean or
sunnhemp in addition to having a plot of
maize with or without inorganic fertilizers
(these treatments were common in all the
other farms). At the end of the cropping
season, she rated mucuna as the best because
of its high biomass production and ground

cover followed by lima bean. Sunhemp was
found unsuitable as the intercropped maize
was seen to be very thin and unhealthy.
Jack bean was believed to repel evil spells
and some christians are against its use.

Agnes further observed that her soil had
changed from reddish brown to blackish, it
was loose while digging, maize cobs were of
big size, which contributed to high yields.
Due to these positive observations, she
added three plots for further experimentation
with GMLs (Table 1).

  In addition, Agnes has also planted some
mucuna in the valley bottoms of her farm to

Agnes Mutunga

Agnes Mutunga explains her green manure/cover crop
work to members of LRNP



14

monitor its performance under waterlogging
conditions. She is willing to continue with
the GML technology in order to improve her
soil fertility status and she would be glad if
all farmers around her are members of the
project.  Already she has informed Mwania-
Kilungu self help group of which she is a
member, on the benefits of using GML.

Effect of Inclusion of High Protein Forage
Legumes and Molasses in Napier Grass
Silage on Silage Quality and Voluntary
Dry Matter Intake by Sheep

E.W. Mbuthia and C.K. Gachuiri, Dept of
Animal Production, University of Nairobi,
P. O. Box 29053, Nairobi

Introduction

Due to its high biomass productivity and
focused efforts of agricultural extension
services, Napier grass (Pennisetum
purpureum) has become the main forage
feed for dairy cattle in Kenya. In the rainy
season, it grows rapidly but its quality
deteriorates as the dry season approaches.
For dry season fodder, farmers either leave
Napier grass standing as a reserve, purchase
equally low-quality Napier grass from
commercial producers, or make use of crop
residues or roadside pastures.  Quality of
Napier grass fodder could be improved
through the incorporation of legumes; in
addition, such legumes may conduce higher
microbial activity in the rumen.

The objective of this research is to study the
effect of supplementation of Napier grass

with high-protein forage legumes and
molasses on silage characteristics,
digestibility, and voluntary dry matter intake
by sheep. Legumes studied were Mucuna
pruriens (mucuna), Lablab purpureus
(lablab) and Crotalaria ochroleuca
(crotalaria). The first part of the study used
laboratory silos to study the fermentation
pattern of the various combinations of
Napier grass, legumes, and molasses.  This
involved serial samplings over a 90-day
period. Analyses for the important silage
parameters such as pH, ammonia, lactic
acid, volatile fatty acids, and soluble sugar
are yet to be done.

The rumen simulation technique will be

used with N15 as the marker to measure the
rumen microbial protein yield from silage
diets containing legumes. This, together
with the gas production data, will indicate
whether the improved protein level of the
napier grass silage results in better nutrient
utilization at the microbial level. Preliminary
data on palatability (voluntary dry matter
intake) and the in vivo digestibility of the
Napier grass-legume silage by dorper rams
is reported here.

The work was initiated in 2001, and is
expected to be completed in 2003. So far,
legume-enriched napier grass silage has
been made and sampled. The samples
collected have been processed and are
awaiting laboratory analysis. The feeding
trials were conducted in April and May 2002
and the rumen simulation tests will be
carried out as from June 2002.

Table 1. Additional GML trials initiated by Agnes in her farm

Treatment Size Aim Remarks
1. Mucuna / maize

intercrop plot
5 x 3 m Compare oxen drawn with hand

labour in weeding and
incorporating GML biomass

Activities were carried out
faster and gave high yields

2. Lima bean plot 10 x 13 m Seed bulking Gave high yields.  Continues
to flower even under dry soil
conditions

3. Sunnhemp pure
stand (fallow)

4.5 x 11.5 m Assess soil fertility improvement
for production of kales and
tomatoes

Results are yet to be obtained.
Kales rotated with sunnhemp.
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Forage production

Pre-existing napier grass fields at the KARI
station in Naivasha were clear-cut, weeded,
fertilized and irrigated. The legume fields
were ploughed and harrowed. The legumes
planted were mucuna, lablab and crotalaria.
Dry matter yields of the two legumes are
shown in Table 1.

Forage Preservation

Silage was prepared from napier grass at 8
weeks regrowth and from combinations of
napier grass, molasses and either mucuna or
lablab. All the material used were wilted for
1 day to a dry matter content of about 25%.
The forages were chopped and legumes
were included at a level of 20 % and the
molasses at 3%. Manually filled trench silos

were used and sealing was done using
polythene sheeting and soil.

Voluntary intake and in vivo digestibility

The experiment which is on-going is aimed
at investigating the effect of ensiling napier
grass (8 weeks regrowth) in combination
with molasses and mucuna or lablab forages
on the voluntary dry matter intake, DM and
OM digestibility, nitrogen balance and
rumen mirobial protein yield in sheep.

The experiment is a 3x3 latin square
replicated twice (6 wethers, 3 treatments and
3 periods). The three dietary treatments are:

Napier/molasses, Napier/molasses/mucuna
and Napier/molasses/Lablab silages each
allocated randomly to 6 adult dorper rams in
three trial periods each lasting 21 days. A
rumen-canulated dorper wether is included
in each treatment group for the purpose of
sampling of rumen liquor.

The sheep are housed and fed individually in
metabolic crates having facilities for
separate collection of urine and faecal
material. They are offered their respective
daily rations once daily. Water is available
ad libitum. Samples of the feed offered are
collected and pooled for each trial period.
The refusals are also weighed and their dry
matter content immediately determined and
used to calculate the daily dry matter intake.

Dry matter and organic matter
digestibility

This was carried out by total faecal
collection as described by (Osuji et al,
1993). The wethers were fed to the test diet
for 21 days; the first 14 days being the
adaptation period which was followed by 7
days of total faecal collection. Daily samples
of faecal and feed material offered, and that
refused were stored and mixed for individual
animals at the end of each collection period.
The representative sample for each animal
was oven dried and analysed for dry matter,
NDF, ADF, cellulose, nitrogen and organic

Table 1: Dry matter productivity of legumes
Legume Planting date Planted area

(m2)
DM production  (kg
ha-1) at 10 WAP

Comments

Mucuna pruriens 22nd May 2001 1428 - Failed

Mucuna pruriens 26th June 2001 1428 2795 Seeds treated by nipping and
overnight soaking in water.
Germination after 2 weeks

Crotalaria ochroleuca 22nd May 2001 422 2177 Germination after 1 week

Lablab purpureus 22nd May 2001 617 3753 Germination after 1 week

Table 2. Dry matter intake and manure quality for the first period

Treatment Silage pH DM intake
(g/kg 0.75)

Apparent in vivo
digestibility (%)

Average body
weight %

Napier 4.54 81.5 53.8 50.4
Napier + Mucuna 4.35 96.4 58.5 51.2
Napier + Lablab 4.39 101.7 62.5 55.7
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matter. The apparent dry matter and organic
matter digestibility was calculated as
described by Osuji et al (1993).

Nitrogen balance

Nitrogen balance will be estimated
according to the method of Osuji et al,
(1993). This will involve measuring the
daily urine and faecal production by total
collection. For the purposes of analysis, a
clean urine sample will be collected directly
from the animal and acidified to pH value
below 3 by use of sulphuric acid to prevent
loss of nitrogen and stored frozen. Faecal
samples will also be frozen immediately
after collection. All the samples will be
analysed for total nitrogen by the Kjeldahl
process (AOAC 1984).

Preliminary results

From table 2, it is apparent that legume
enriched napier grass silage is more
palatable than the control. The low pH
indicated that all the silage was well
preserved and the higher intake of legume-
enriched silage may be attributed to
increased rumen microbial activity. This will
be confirmed on analysis of rumen liquor
samples and after rumen simulation studies
using the same forages.  All the parameters
analysed for the manure quality were not
significantly different between the
treatments.  Generally, the manure is of
good quality with an average C: N of 10:1
(Table 3).

References

AOAC (1984). Association of official
analytical chemists. Official methods of
analysis, 14th edition, Arlington Virginia

Osuji, P. O., Nsahlai, I. V and Khalili, H.
1993. Feed evaluation. ILCA Manual 5.
ILCA (International Livestock Centre for

Africa), Addis Ababa, Ethiopia. 40pp.

Proximate Composition of Immature and
Mature Mucuna Seeds as Influenced by
Different Boiling Medium

E. Wanjekeche, NARC Kitale, P. O. Box
450, Kitale.

Introduction

Mucuna is one of the green manure legume
cover crops that has shown great potential to
increase soil fertility on small holder farms
(Mureithi et al., 2000).  Lack of multiple
uses for the crop however has hindered the
adoption of mucuna by farmers despite the
high potential to increase soil fertility
(RODI, 2000).  Mucuna seed can be used as
human food if the anti-nutrients that are
present in the seed are removed. Results on
the effect of soaking time and soaking
medium on cooking time of dry mucuna
seed boiled in plain water and effect of
boiling in alkaline and acid on cooking time
of dry mucuna seed were highlighted in
issue No. 5 of the Newsletter (LRNP Issue
No. 5, June 2001). Preliminary results
presented here is part of the continuation of
this work which is carried out at NARC,
KARI-Kitale.

Determination of the effect of alkaline
and acid on cooking time, proximate
composition and anti-nutritional factors
of immature and mature mucuna seeds.

Mature seeds were soaked in plain water
which was discarded after soaking. The
seeds were then boiled in magadi solution or
bean stover or maize cob ash solutions. The
cooking water including the seed coats was
discarded. The seeds were then washed in
water while rubbing the seeds in between
the fingers to remove all the seed coats. The

Table 3.  Manure quality from sheep fed on different dietary treatments.

Manure parametersTreatment
%N %C P% K cmol / kg-1 PH

Napier 0.69 7.22 1.13 27.33 8.23
Napier + Mucuna 0.70 7.60 1.04 31.33 8.53
Napier + Lablab 0.68 7.31 1.38 31.67 8.23
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seeds were washed again 3 times to remove
all the seed coats. The cotyledons were then
further boiled in water for another 30
minutes, the water discarded, water added
again and the seed boiled again until the
seed was soft.

The procedure was repeated with citric acid.
One additional treatment consisted of
boiling the soaked seed for 30 minutes in
magadi solution, washing the seed to
remove the seed coats followed by boiling in
citric acid. Immature green seed was also
cooked in alkaline or acid following the
above procedure but without prior soaking.

The cooked seed was oven dried at 600C for
chemical analysis.

Effect of germination combined with
boiling on the proximate composition and
anti- nutritional factors of mature
mucuna seeds.

Mucuna seeds were placed in flat plastic
dish and germinated for 5 or 7 days with
enough water to cover the surface of the
seeds.  The water was changed daily to
avoid fermentation. The treatments for both
5 and 7 days germination were as follows: -

(i) No dehulling + no boiling

(ii) No dehulling + boiling for 1 ½ hrs

(iii) Dehulling + no boiling

(iv) Dehulling + boiling  for 1 ½ hrs

The samples were analysed for proximate
composition, content of L-dopa, trypsin
inhibitors and total tannins. Moisture, crude
protein, ether extract (crude fat), total ash,
crude fibre and carbohydrates were also

determined.

Results

Table 1 shows the proximate composition of
immature and mature mucuna seed.
Immature seed had higher protein, total ash
and crude fat and L-Dopa but less
carbohydrate.

Table 2 shows the effect of boiling in water,
alkaline and acid medium on the proximate
composition of immature seed while Table 3
shows the effect of the above treatments
combined with soaking for 48 hours on
mature seed. The tables also show the
percent change (in brackets) in the
composition with respect to the raw seeds.

All the processing methods caused some
significant (p< 0.05) changes in the
proximate composition of both immature
and mature Mucuna seed with reference to
the raw seed. Boiling the seed in plain water
increased the protein content of the
immature seed by 19.9% and that of the
mature seed by 24.3%. Boiling the beans in
alkaline media and acid medium also
increased the protein content except for the
immature seed boiled in citric acid where
the protein content reduced by 2.7 %. In the
immature state, it is possible that most of the
proteins are present as free amino acids of
low molecular weight proteins which may
be easily hydrolysed or solubilized and lost
into the cooking water.

The fibre content of both immature and
mature seed was greatly reduced by boiling
the seed in alkaline and acid compared to
plain water. The reduction in citric acid was
less than the alkaline media. The reduction
in alkaline medium could be solely

Table 1: Proximate composition and anti-nutritional factors of immature and mature mucuna seed

Treatment %
Crude
protein

%
Total
Ash

%
Crude
fibre

%
Crud
e fat

%
Carbohy
-drates

%L-
Dopa

Trypsin
inhibitors TIU
/mg protein

Tannins
Mg/100gm

Immature seed 36.6 4.5 4.6 6.8 33.1 5.89 * *

Mature seed 23.5 2.8 6.2 5.9 43.8 5.75 27.18 26.30

* Sample not analysed
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attributable to loss of the seed coats during
cooking. The loss of fibre improves the
nutritional value of the mucuna because
fibre is an undesirable component of
legumes to some extent due to its effect on
binding of nutrients like proteins and
minerals thus making them unavailable.

The crude fat and total ash contents also
reduced as a result of all the processing
treatments tested.  For mature seed, citric
acid reduced the fat content more than the
alkaline treatments. The loss may have been
due to loss of some fat into the cooking
water or volatilization of fats during boiling.
All the treatments increased the
carbohydrate content of both immature and

mature seeds.

 The study is continuing to determine the
impact of alkaline and acid on the anti-
nutritional factors including L-Dopa, trypsin
inhibitor and the tannins.
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Table 2: Proximate composition* of immature mucuna seed**, and % change as influenced by boiling in
water, alkaline and acid medium

Treatment %
Crude protein

%
Total Ash

%
Crude fibre

%
Crude fat

%
Carbohydrates

Raw immature seed) 36.6** e (0) 4.5 d (0) 4.6 d (0) 6.8 d (0) 33.1 a (0)

Plain  water 43.9 e (19.9) 3.4 c (-24.4) 3.4c(-26.1) 6.2c,d(-8.8) 36.7 b (10.8)

 0.5 % w/v Magadi 40.4 d (10.4) 2.9 b (-36.6) 0.8a (-82.6) 4.8c (-29.4) 39.9 c (20.5)

 0.5% w/v Citric acid 35.6a ( -2.7) 3.9c,d(-13.3) 2.2b (-52.2) 5.8c (-14.7) 47.5 d (43.5)

Bean stover ash solution 38.1 c (4.1) 2.2 d (-51.1) 0.9a (-80.4) 3.4 a(-50.0) 39.7 c (19.9)

Maize cob ash solution 38.9 c (6.3) 2.3 a (-48.9) 0.9a (-80.4) 3.3a (-51.4) 40.6 c (22.7)

* Means of 3 replications. All values expressed on dry matter basis.
**Means in the same column followed by the same letter were not significantly different at p=0.05 by Duncan’s
Multiple Range Test

Table 3: Proximate composition* of mature mucuna seed**, and % change as influenced by boiling in
water, alkaline and acid medium
Treatment %

Crude protein
%

Total Ash
%

Crude fibre
%

Crude fat
%

Carbohydrates
Raw mature seed 23.5 ***a ( 0 ) 2.8 d ( 0 ) 6.2 d( 0 ) 5.9 c ( 0 ) 43.8 a ( 0 )

Plain water 29.2 e (24.3) 2.2 c (-21.4) 4.2 c (- 32.3) 5.9 c (0) 45.2 b (3.2)

0.5 % Magadi 28.1 d (19.5) 1.8 b (-35.7) 1.6 a (-74.2) 5.7 b (-3.4) 48.5 c (10.7)

0.5% Citric acid 26.7 c (13.6) 2.2 c (-21.4) 2.6 b (-58.1) 5.3a (-10.2) 47.8 d (9.1)

Maize cob ash 25.8 b (9.8) 1.2 a (-57.1) 1.8 a (-70.9) 5.6 b (-5.1) 49.6 d (3.2)

Bean stover ash 28.7 d (22.1) 1.1 a (-60.7) 1.6 a (-74.2) 5.8 b,c(-1-8) 45.9 b (4.8)

* Seed soaked for 48 hours before cooking
*** Means of 3 replications. All values expressed on dry matter basis.
***Means in the same column followed by the same letter were not significantly different at p=0.05 by
Duncan’s Multiple Range Test
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Leguminous Shrubs for Soil Productivity
Improvement in Central Kenya

J. Mugwe, D. Mugendi  and A. Micheni,
Kenya Forestry Research Institute (KEFRI);
KARI-Regional Research Centre, Embu.
P.O. Box 27, Embu.

Introduction

Declining land productivity is a major
problem facing smallholder farmers in
central highlands of Kenya (Kapkiyai et al.,
1998). This is mainly caused by soil
impoverishment due to continuous cropping
without addition of adequate inorganic
fertilizer and/or manure, and soil erosion on
steep slopes. In the last few years, research
work was carried out within the auspices of
the National Agroforestry  Research
Agroforestry Project, based at the Kenya
Agricultural Research Institute (KARI) at
Embu, Kenya, to investigate feasibility of
using two leguminous shrubs; Calliandra
calothyrsus Meissn and Leucaena
leucocephala Lam de Wit for soil fertility
improvement.

Methodology

The experiment was conducted at Embu, in
the central highlands of Kenya at an altitude
of 1490 m above sea level. The common

soils are humic Nitisols derived from basic
volcanic rocks.  Mean annual rainfall ranges
from 1200 - 1500 mm that fall in two
seasons; the long and the short rains falling
from March to June and from October to
December, respectively.

The experiment was a randomized block
design with ten treatments (Table 1)
replicated four times. The plot dimensions
were 9 x 10 m with inter and intra-row
spacing for calliandra and leucaena trees of
4.5 m and 0.5 m, respectively. Between
hedgerows, six rows of maize were planted
at a spacing of 75 x 50 cm.  Pruning for sole
cropping systems were collected from
calliandra and leucaena immediately before
maize was planted. The shrub hedges were
lopped at a height of 50 cm using sharp
machetes. Treatment 9 received the
recommended level of inorganic fertilizer

(50 kg N ha-1) as Calcium Ammonium
Nitrate (CAN) while treatments 7 and 8
received half of the recommended rate (25

Kg N ha-1)  which is used by most farmers
in the area. Application was through top
dressing in two equal doses; the first dose
four weeks after germination and the
second, four weeks later.

Maize was harvested from sample areas of 6
m x 9 m by cutting maize plants at soil level.
The maize cobs were manually separated
from the stover, sun-dried, and packed in
paper-bags before shelling.  The percentage
moisture content of the grains was
determined using a moisture meter and grain

Table 1. Experimental treatments, Embu

Trt Crop Cropping
system

Tree species Incorporation Fertilizer N
(kg ha-1)

1 Maize Alley-cropping C. calothyrsus Yes
2 Maize Alley-cropping L leucocephala Yes None
3 Maize Alley-cropping C. calothyrsus Removed to treatment 5 None
4 Maize Alley-cropping L leucocephala Removed to treatment 6 None
5 Maize Monocrop C. calothyrsus Imported from treatment 3 None
6 Maize Monocrop L leucocephala Imported from treatment 4 None
7 Maize Monocrop C calothyrsus Imported from outside at rate of trt 5 25
8 Maize Monocrop L leucocephala Imported from outside at rate of trt 6 25
9 Maize Monocrop None None 50
10 Maize Monocrop None None None
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weights adjusted to 12% moisture content.

Results and discussions

Mean yields average over 11 cropping
seasons showed significant differences
among the treatments with yields ranging

from 1.9 – 4.1 t ha-1. Highest mean maize
grain yields over the study period were
obtained from treatments 5, 6, 7 and 8 (sole
crops with prunings applied) and treatment 2
(Leucaena alley crop) (Table 1). The high

yields obtained in the treatments that had
prunings applied is an indication that
incorporation of prunings increased soil
nutrients availability resulting in good crop
performance.  These results agree with
findings of Rosecrance et al., (1992) who
reported that maize grain yields increased
linearly to nitrogen applied as prunings
(green manure).  In the present study, the
leafy prunings incorporated into the soil as
green manure at the beginning of the season
decomposed and released nutrients
especially nitrogen which enhanced maize
performance (Mugendi et al., 1999).

The high maize grain yield (3.6 t ha-1)
obtained in leucaena alley cropped with
prunings incorporated treatments is an

indication that leucaena can be used
effectively in alley cropping arrangements to
improve crop yields.  Calliandra alley crop
on the other hand gave significantly lower
yields than leucaena alley cropping which
were similar to the yield of the control
treatment. Gutteridge (1992) also reported
depressed or marginal yields from calliandra
treatment.   The poor performance of
calliandra may be attributed to root
morphology where root studies showed that
over 95 % of all maize roots were located in
the top 90 cm while for calliandra and

leucaena it was 60 % and 25 % respectively
(Mugendi et al., 2000).

The current maize yields at the farm level in
the central highlands of Kenya are low, with
yields seldom exceeding an average of 1.0 t

ha-1 (Wokabi, 1994).   The results of this
study show that, soil incorporation of leafy
prunings of calliandra and leucaena will

maintain crop yields at an average of 4 t ha-

1 which is way above the yields currently
obtained by farmers.  This is a feasible
technology for farmers and they should be
encouraged to adopt.

Conclusions and recommendations

The study showed that soil incorporation of
leafy prunings of Calliandra calothyrsus

Table 2: Mean maize grain yield (Mg ha-1) from 1994 long rains - 2000 long rains season for various
treatments, Embu

Treatment No. Treatment description Mean
1 Calliandra; prunings incorporated 2.4 c
2 Leucaena; prunings incorporated 3.6 a
3 Calliandra; prunings removed to treatment 5 1.5 d
4 Leucaena; prunings incorporated 2.0 c
5 Calliandra prunings from 3; no inorganic fertilizer 3.8 a
6 Leucaena prunings from 4; no inorganic fertilizer 4.0 a
7 Calliandra prunings + inorganic fertilizer (25 kg N ha-1) 4.1 a
8 Leucaena prunings + inorganic fertilizer (25 kg N ha-1) 4.1 a
9 Inorganic fertilizer (50 kg N ha-1) 3.1 b
10 Control, no inputs 2.2 c

Means followed by the same letter within a column are not significantly different at P< 0.05
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and Leucaena leucocephala significantly
increased maize grain yield over the control.
Farmers should therefore be encouraged to
adopt this practice. The use of these tree
legumes in an alley-cropping system,
however, presented mixed results.  Leucaena
can be used successfully as an alley species
but calliandra was more competitive and
depressed maize grain yields and should not
be recommended for alley cropping system
in this area.
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Legume Seed Storage

Legume seed bulking; amounts of seed
received from sites, issued out and amount

available in store by 27th June 2002 are
shown in Table 1.

LRNP newsletters now available in the
World Wide Web

The LRNP newsletters are now available in
the internet; thanks to the efforts of Dr. R.
Casrky of IITA/CIEPCA and Dr. Lucy
Fisher of Mulch-L and Moist group of
Cornell University. The Issues already
posted are 1 to 5 and they can be viewed or
downloaded from the following WEB sites.

     http://ppathw3.cals.cornell.edu/mba_proj
ect/ciepca/lrnpnews.html .

Or, you can access them from the NEW!
buttons on both the CIEPCA site

     http://ppathw3.cals.cornell.edu/mba_proj
ect/ciepca/home.html and the MOIST
home page
http://ppathw3.cals.cornell.edu/mba_proj
ect/moist/home2.html.

Issues 6 and 7 are to be posted soon. Good
surfing.

Proceeding of the 2nd Scientific
Conference of the Soil Management and
the Legume Research Network projects

The proceedings of the 2nd scientific
conference of the SMP and LRNP are out.
The two projects were initiated in 1994 with
financial and technical assistance from the
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Rockefeller Foundation and KARI. The
main goal of the projects was to develop and
disseminate technologies for maintaining
and improving soil fertility in smallholder
farms of Kenya. The first conference was
held in 1997 and preliminary results of the
projects activities were present in the
conference. A special publication of 26 out
of 60 papers was published in 2000. Its full
citation is as follows;

Mureithi J.G., Mwendia C.W., Muyekho
F.N., Onyango M.A., and Maobe S.N.
(Eds.), 2000.

Participatory Technology Development for
Soil Management by Smallholders in Kenya.
A special Publication of the Soil
Management and Legume Research
Network Projects. Kenya Agricultural
Research Institute, 267pp.

The second conference was held in June
2000 to mark the end of the project’s first
phase and herald the second phase. In
April/May 2000, an adoption/diffusion study
was conducted to assess the potential for
adoption of the SMP and LRNP
technologies. The results of this study were

presented during the conference. The
conference proceedings are presented
according to the following seven themes;

• Organic-inorganic fertilizer combinations

• Soil improving legumes

Table 1 Legume seeds received, issued out and amount in LRNP store (in Kg)

Species
Amount of seed
received from sites
(kg) by June 2002

Amount of seed
issued out so far

Amount of seed in
store  by June 2002

Canavalia ensiformis 534 323.1 210.9
Crotalaria juncea 13 9 4
Crotalaria ochroleuca 272 208 64
Desmodium uncinatum 9.3 6.8 2.5

108 106 2Lablab purpureus:              (Brown)
                                           (Black) 31.2 17 14.2
Phaseolus lunatus 32 15 17
Macroptilium atropurpureum 82.6 74.9 7.7

1560 704 856Mucuna pruriens:               (White)
                                            (Black) 453 165 288
Stylosanthanes 4.7 4.2 0.5
Neontonia wightii 69.2 68.7 0.5

19 19 -Vigna unguiculata: (Cowpea K80 )
                                (Cowpea M66) 10.9 9 1.9
Vicia villosa 9 8.7 0.3

29.3 13.3 16Phaseolus  coccineus          (Black)
                                            (White) 25.5 14 11.5

Vicia benghalensis 6 5.8 0.2
Vicia dasycarpa 5.7 4.3 1.4
Vicia sativa 7 5.6 1.4
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• Soil conservation

• Crop variety screening and use of local
technical knowledge

• Introduction and utilization of
forage/fodder crops

• Technology diffusion and adoption

• Experiences with farmer participatory
research, social cultural issues and other
considerations

The full citation of the conference
proceedings is;

Mureithi J.G., Gachene C.K.K., Muyekho
F.M., Onyango M., Mose L. and Magenya
O.  (Eds), 2002. The proceedings of the
second scientific conference of the Soil
Management and Legume Research
Network Projects in Kenya. Kenya
Agricultural Research Institute 551pp.

Copies of the two proceedings are available
from the Coordination office.

Conference/ Meeting / Workshop

International Workshop on Increasing
Mucuna’s Potential as a Food and Feed
Crop.  This was held in Mombasa from
September 23 - 26, 2002.  The main
objective of the workshop was to present the
findings of the research project “Increasing
mucuna’s potential as a food and feed crop”.
The project has researchers from different
disciplines working in ten countries.  More
than 25 scientific papers were presented at
the workshop. These covered a wide range
of topics such as the use of mucuna in the
diets for ruminants and non ruminants,
processing methods of mucuna seed for food
and feed, effect of mucuna’s secondary
compounds on human and animal health and
characterization and improvement of
mucuna germplasm. The proceedings of the
workshop will be published in early 2003.
For more information, write to
Karimtw@africaonline.co.ke;
jmureithi@africaonline.co.ke;
meilitta@aviso.ci

Participatory Approaches In Sustainable
Agriculture 2nd Regional Course, October

13th -18th, 2002. Regional Workshop. Jinja,
Uganda. For information, contact Dr.
Eusebius J. Mukhwana,
sacred@africaonline.co.ke

Third International Symposium:
AGROENVIRON-2002: Sustainable Agro-

Environmental Systems. October 26th -

28th, 2002, Cairo, Egypt. Email:
sirahman@intouch.com

The 8th Biennial Scientific Conference, 11th

- 15th November 2002, KARI Headquarters
Complex, Kaptagat Road, Loresho, Nairobi,
Kenya.  The theme of the conference was
“Demand-driven Agricultural Research for
Sustainable Natural Resource Base, Food
Security and Incomes”. For more

information, write to: The Secretariat, 8th

KARI Biennial Scientific Conference, KARI
Headquarters, P. O. Box 57811, Nairobi,
Kenya.  Tel: 254-2583301-20.  Fax: 254-2-
583344.  Email:  researchweek@kari.org

The Joint Tanzania Society of Animal
Production and Tanzania Veterinary

Association Conference, 3rd - 5th

December, 2002, Arusha.  For more
information: The Secretariat, Prof. U.
Minga, Sokoine University of Agriculture
(SUA), P. O. Box  3019, Morogoro.  Email:
uminga@suanet.ac.tz  or Dr. S.H. Mbaga,
Sokoine University of Agriculture, P. O.
Box 3004, Morogoro.  Email:
mbagash@suanet.ac.tz

The 20th SSSEA, Theme: Intergrated efforts
for advancing Soil Science and management
for improved agriculture and people’s
livelihoods; how far?  For more information,
write to:  Dr. M. M. Tenywa (SSSEA
Chairman) Email: swcsu@infocom.co.ug

The 7th International Rangeland Congress,

Durban, South Africa,  26th July - 1st

August  2003.  For more information,
contact: International Rangeland Congress
c/o Sue Bumpsteed Conferences, Private
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Bag X37, Greyville, 4023, Duban, South
Africa. Tel. +27 31 303 2480, Fax: +27 31
312  9441. Email:
delegates@sbconferences.co.za

The 6th Conference of the African Crop
Science Society, Nairobi, Kenya; 12 - 17
October 2003.  The theme is:  ‘Harnessing
crop technologies to alleviate hunger and
poverty in Africa’.  For more information,

contact: The 6th ACSS Organizing
Committee,  Department of Crop Protection,
University of Nairobi, P. O. Box 30197,
Nairobi, Kenya.  Fax:  254-2-
226673/632121/631957 Email:
mwangombe@kenyaweb.com

The Soil Science Society of East Africa will
hold the 21st Conference from 1st - 5th Dec.
2003. Venue and the theme of the
conference will be communicated soon. For
more information write to : Chairman, 21st
SSSEA Conference c/o NARL, KARI, P.O.
Box 14733, Nairobi. Email:
jmureithi@africaonline.co.ke

Regional sugar stakeholders’ conference to

be held in Kisumu, Kenya from 22nd – 27th

June, 2003. The purpose of the conference is
to bring together sugar industry players and
other stake holders to discuss the transitions
taking place in the sector and chart the way
forward.

For more information please contact
Dr. Eusebius J. Mukhwana
The Secretary
Organizing Committee
Regional Sugar Stakeholders’ Conference
C/O SACRED-Africa
P. O. Box 2248
Bungoma, Kenya
E-mail: Sacred@africaonline.co.ke

Animal production society of Kenya annual

scientific symposium to be held from 6th to

7th March 2003 Conference theme is
Improved all-year-round feeding and
marketing of livestock products.

For more information please contact

Dr. David Miano Mwangi
The Organising Secretary,
Kenya Agricultural Research Institute
P.O. Box 30148
Nairobi, Kenya
Email: david.kari@africaonline.co.ke


