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Abstract

In a farmer participatory process, farmers in Ugartgntified intensive dairy cattle farming
based on improved breeds and Napier gr&esn{setum purpureum) basal forage as a
potentially viable enterprise to enhance incomeresfource poor households. Inadequate
year-round fodder supply partly due to land shatesga major constraint in this production
system. Napier grass productivity declines during tiry season resulting in a decline in
animal performance and household income. To alievlds concern, a participatory on-farm
study on maizé/ablab purpureus (lablab) intercropping was done to evaluate thectffef
intercropping lablab with maize crop on stover andize grain production and document
farmers’ experiences in testing food/forage tecbgials.

The study results showed that fodder dry matter raatze grain yields and cob size were
increased by 26, 7 and 6%, respectively in maiakgtaintercropping systems compared to
maize monocrops (4,373 kg/halyr; 2,912 kg/halyr4d BBrespectively) Mean percentage
crude protein (CP) content of maize/lablab residweas higher (8.4%) in intercrops than
monocrops (4.0% CP). Maize/lablab intercroppingeased phosphorus and calcium content
compared to maize monocrop. Cows that were offezsitlues from maize/lablab intercrop
in addition to Napier grass as a basal diet dutfiregdry season produced about 13% more
milk than cows on sole Napier grass (70/0Rlitres/cow/day).

Major benefits identified by farmers during a pegatory technology evaluation survey
were: weeds were suppressed by lablab plants theedlicing on labour and cost required to
weed the fields; lablab plants conserved soil mogstmaize stover yield and quality, food
security and household income improved. Major ledearnt from the study was that testing
forage legume/food technologies with resource plaomers is a very big challenge. It
requires patience and institutional support. Howetémproves adoption of the innovations.

This study revealed that lablab could be introdugge@ component crop in an intercropping
with maize to improve fodder and food availability.
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I ntroduction

The Uganda government and a number of Non Govern@eganizations have introduced
intensive dairy cattle to improve nutrition, incosnand food security among resource poor
households especially the women and disadvantageghs This is in line with the country’s
Plan for Modernization of Agriculture (PMA) polioyhose objective is to eradicate poverty
through agricultural transformation (Anon, 200Bhe dairy enterprise contributes about 70%
of the total farm agricultural income; 40-50% oé tiivestock Gross domestic product (GDP)
and 17-19% of the agricultural GDP (Anon, 2005).ilkMprovides affordable nutrients to
improve the general well-being of the children #mokse affected with HIV/AIDS.

Inadequate year-round feed supply is a major caimétto improved dairy cattle production
un Uganda (Kabirizi, 2006). Elephant graBsnnisetum purpureum) fodder is recommended
as a basal forage for intensive cattle becausts digh biomass dry matter yield compared to
other grasses. However, a review of previous ssuldés shown that its quality and quantity
declines during the dry season resulting in proéeid energy deficits (Kabirizi, 2006). Maize
crop is a major food and cash crop in Uganda. Hewethe utilization of maize stover is
constrained by low (4%) crude protein content. Passibility of intercropping maize or
elephant grass fodder with forage legume to improdgeler yield and quality and animal
production was therefore tested with farmers duting period of 2003-2005 (Kabirizi,
2006).

Specific objectives

1. To determine the effects of intercropping maizelephant grass with forage legumes
on fodder and/or grain production in smallholdery&arming systems.

2. To evaluate profitability and response of crosslutaitly cows fed forages originating
from maize or elephant grass/forage legume intpping systems supplemented with
calliandra leaf hay and/or lablab hay and a homentadcentrate.

3. To assess the benefits and constraints from imprdeeage technologies to the
production system and household welfare and docunessons learned from
working with resource poor smallholder dairy farmer

Materials and methods

The study was carried out in 4 villages in Masalsdridt located between’d5 and § 43
South of the equator and between’ 3thd 32 East longitude of Uganda. Thirty two
households (8 households per village) were seldctgrhirticipate in the trials. Selection of
participants was based on the farmer’s willingnéssparticipate in the research and
availability of land and labour to plant and mangwgefodder fields.

Study 1. Effect of intercropping maize or elephant grass (Pennisetum purpureum)
with forage legumeson grain yield and fodder production

Maize was intercropped witlLablab purpureus cv Rongai and elephant grass was
intercropped withCentrosema pubescens, Macroptilium atropurpureun and Desmodium
intortum using methods described by Kabirizi (2006). Yietdsmaize/lablab stover (ML),
maize stover from monocrop, maize grain, elephamtsgjlegume mixture (EGL) and
elephant grass fodder from monocrop were estimatedhole plant basis using 4 quadrates
of 1 m x 1 m randomly selected from each of theéseholds in each village. The harvested
material was weighed and then separated into etépbeass, maize stover and forage
legumes and the weight recorded. Sub-samples oit &® kg of each component were taken
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and oven dried at 6Q to constant weight. The dried samples were usedr matter (DM)
estimation and crude protein (CP) using methodscriexi by A.O.A.C. (2001).
Maize/lablab stover was harvested, air-dried aner latored on well ventilated racks that
were constructed by the farm owners.

Study 2: Elephant grasslegume or maize/lablab residues, calliandra leaf hay
and/or lablab hay and a homemade concentrate as dry season feed
resour ces

The diets used in a feeding trial are shown in &@dblThe diets were randomly assigned to

the 32 farmers in a Randomized Complete Block De@RICBD) with 4 replications.

Table 1: Experimental treatments

Treatment Basal forages Supplements

1 EGL 2 kg/cow/day LH + 1 kg/cow/day CLH +
4 kg/cow/day HMC

2 EGML 1 kg/cow/day CLH + 4 kg/cow/day HMC

3 Sole EG None (farmers’ practice)

EGL=elephant grass/legume mixture; EGML = eleplgaass fed with maize stover/lablab;
LH= lablab hay; CLH = calliandra leaf hay; HMC= hemade concentrate; Sole EG= Sole
elephant grass fodder

Elephant grass/legume mixture and sole elephamsisgneere harvested every morning and
chopped into pieces of about 5 cm long. The homencadcentrate comprised of: 16% CP.
Animals used in this study were crossbreeds (imdige cows x Holstein-Friesians), 26-28
weeks in-calf at the start of the feeding trialsl éad calved once. However, data collection
started when the cows were 28 weeks in-calf. Thedes carried out all recommended
animal health management measures. The feedig lagied 12 months, each cow covering
2 months prepartum and 10 months postpartum

Statistical analysis (Studies 1 and 2)

All parameters were subjected to statistical anslysing a General Linear Model procedure
for Randomized Complete Block Design (RCBD) usigsS1999). Comparisons of means
were considered significantly different at (p<0.Q®ing the Least Significant Difference
(LSD).

Study 3: Participatory technology evaluation survey

A participatory technology evaluation survey wasduacted at the end of the study to assess
the benefits and constraints from improved foragphnologies to the production system and
household welfare. The information given by farmees documented.

Results and Discussion

Effects of intercropping forage legumes with maize or e ephant grass on fodder and
maize grain production

Intercropping elephant grass with forage legumesessed (p<0.05) elephant grass plant
growth, total fodder dry matter (DM) yield and ceugrotein (CP) yield by 12; 22 and 44
percent, respectively when compared to the monasofbable 2).
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Table2: Effects of intercropping elephant grass or maize with forage legumes on
mean grain and fodder dry matter production

Cropping system
Dry matter yield (kg/ha/yr) Monocrop Intercrop SEM

Elephant grass

Plant height (cm) 79+2° 88+2° 0.93
Elephant grass fodder 10,024_-215b 10,753#£59" 112.01
Total dry matter 10,024215  12,211804 224.46
Total crude protein 80% 1,163.8 35.9
Maize crop

Maize stover dry matter 43732 4,166.3 200.6
Total fodder DM 4373_+19d) 54862617 174.7
Maize grain 2,912 3,115.4 138.1
Total crude protein 180°1 432.4 36.8

a9\ jeans within a row followed by different superstsigliffer (p<0.05); SEM=Standard Error of the Mean;
MS: Maize monocrop; ML= Maize/lablab intercrop

Fodder DM, grain yields and CP yield were increa§e<d.05) by 26, 7 and 14 percent,
respectively when maize was intercropped with lalglempared to monocrops (Table 2)

The higher growth rate of elephant grass plants tatel fodder DM yields in intercrops
compared to monocrops could be attributed to tlesgce of forage legumes that improved
growth of elephant grass and maize plants.. Thegttegumes provided soil cover reducing
water loss from soil by evaporation and minimizthg effects of weeds in the intercrops.
However, improved total fodder DM vyields in thedrdrops could also have been due to
additive and complementary effect of legumes arglent grass that raised the productivity
per unit of land.

Effect of feeding crossbred cows elephant grass/legume or maize/lablab forages with a
legume hay and homemade concentrate on dry matter intake and milk yield

Calliandra leaf hay, Homemade concentrate (HMC) kdbb hay (LH) had higher CP
(22.5, 16.7 and 15.8 percent, respectively) tHaphant grass/legume mixture(EGL), sole
elephant grass (EG) and maize/lablab (ML) fora@es, (7.2 and 6.2 percent, respectively).
Crude protein content of EG was lower than 11-16B& minimum level required for
maintenance and production of dairy cattle (NR@130Although CP content of ML and
EGL was improved through intercropping, the CP eonntvas still below the minimum (10-
16% CP) level required for effective microbial &ty in the rumen for growth and lactation
of dairy cattle (NRC, 2001). This means that EGGNH. and EG forages are not capable of
supporting maintenance and production requiremfentdairy cattle.

Supplementing EGL basal diets with CLH in addittonLH and a HMC improved total dry
matter intake (DMI) by 7.4% compared to when thet dias supplemented with only LH and
HMC. Supplemented cows produced higher (p<0.05§ giéld than control cows (Table 3).



Table 3: Intake of forages and supplements and milk yield of crossbred dairy cows

Diets
Parameter EGL+LH+ EGML+CL SoleEG  SEM
CLH+HMC H+HMC
Total DMI (kg) 11.3 12.¢% 7.0° 0.03
Total crude protein 1443 1269 503 29.60
intake (g/cow/day)
Milk yield (It/cow/day) 9.7 10.¢ 6.9 0.04

acq\jeans within a row followed by different superstsigiffer (p<0.05); SEM = Standard Error of the mea
DMI= dry matter intake; EGL = elephant grass/ f@dggume mixtures; EGML=Elephant grass fodder fed
together with maize/lablab stover; LH = Lablab hBfyIC = Homemade concentrate; EG = sole elephaisgra
fodder;

EGL+ CLH + LH + HMC yielded (p<0.05) about 7% marglk than cows fed on EGL + LH
+ HMC diet. Cows fed on EGML (elephant grass fethwnaize/lablab residues)+ CLH +
HMC produced higher milk yield throughout the stuglsriod. Increased total dry matter
intake (TDMI) with supplementation could be duertoreased CP intake (Table 3) that were
deficient in control diet and as a consequence ovgd nitrogen supply in the rumen since
the consumed supplemented diets contained higlsleveCP (15.8-22.5%). Total DMI and
CP intake were improved by 1.5 and 7.4 percenpecs/ely when cows offered EGL basal
diet were supplemented with CLH, HMC and LH conggiaio HMC + LH only. Ebong et al
(1999) urged that drying calliandra foliage ince=sathe DM content and amount of protein
bypassing the rumen as well as decreasing the root@nti-nutritional factors. The results
therefore indicate that additional supplementatrath CLH is beneficial to dairy cows
especially where farmers do not have enough laddaour to produce sufficient quantities
of lablab hay. The lower mean daily milk yield oh&sl in control animals throughout the
entire lactation period could be attributed to lmiake of CP and ME observed in this diet
(Table 3) and inadequate feed supply especiallnduahe dry season.

Benefits and constraints from improved forage technologiesto the production system
and household welfare

In the post trials evaluation survey, over 96%h& tarmers identified improvement in: feed
availability, food security, milk yield and inconzs the major benefits from forage legume
interventions (Table 5).

However, high cost of forage legume seed and labadrinitial slow growth of legumes in
EGL, land shortage and low DM yields of forage egs in EGL were major factors that
would constrain wider adoption of the forage leguswhnologies.



Tableb: Benefits and constraints identified by dairy farmers as a result of
incor por ating for age legume technologiesin far ming systems

Benefits Men (n=46)  Women (n=54)
Improved animal performance 87.0 92.6
Less burden of searching for legumes 54.3 92.6
Improved food and feed security 65.2 96.3
Improved household nutrition 58.7 90.7
Maximum utilization of resources 43.5 90.7
Improved household income 87.0 37.0
Constraints

Lablab plants smothered banana plants 98.1 95.7
Initial slow growth of forage legumes 96.3 93.5
High cost of storage facilities 90.7 73.9
High labour and capital demands 100.0 97.8

The technology referred to is indicated in brackéid.= maize/lablab intercrop; CLH = calliandra ideay; LH
= Lablab hay

Improvement in feed supply resulted in an improvetme animal performance during the
dry season and reduced incidences of animal disesse veterinary costs because the dry
season coincided with the time of the year whentglef maize/lablab stover was available.
The higher percentage of women than men who mesdiomproved feed and food
production shows the importance of identifying theget group that is likely to benefit more
by adopting a particular technology. Women in UWtmare involved in all processes of dairy
cattle and fodder production therefore; any positentribution such as improved all-year-
round feed availability from this participation mesearch is likely to benefit both the
individual households and the entire community al.wWith its spreading habit, fast early
growth, and ability to grow with little soil moiste; lablab plants were effective in
smothering grass weeds and quickly provided arc&fie ground cover to protect the soil
from erosion.

Planting forage legumes in rows and weeding legweedlings required extra care and
labour because the seeds are very small comparséetb of food crops the farmers were
already used to. Harvesting and transporting fodd®n the fields, drying and chopping

lablab foliage and maize/lablab stover was repottede labour intensive. The initial slow

growth of forage legumes in elephant grass/legurtexarop resulted in a quick invasion of
weeds and created a requirement for more labourmamey.

L essons lear nt

The study showed that farmers’ knowledge and egpee can be incorporated into the
search for solutions and that farmers’ capacity arpertise for conducting collaborative

research is built up and becomes a valuable resdarduture research programmes. Testing
of forage legume technologies with resource poonéas is a big challenge but rewarding. It
requires patience, commitment from all stakeholdeis$ institutional support.



Conclusions and Recommendation

The results of the study showed that incorporatomgge legumes in crop/livestock farming
systems is important to resource poor farmers fowauld provide improved fodder
production to fill the feed gap during the dry swasvhile improving maize grain and/or
fodder production from the same piece of land. st important contribution of EGML +
CLH + HMC diets was not only the superior improverni@ animal performance but also the
improvement in feed and food supply. This type ed#ding is therefore important for areas
which experience long dry seasons during whichtrelapgrass fodder is scarce.
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