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SUMMARY

A field trial with smallholder dairy farmers in central Kenya was carried out to study the teasibility of
reallocating concentrates as a means of increasing the profitability of milk production. Researchers
designed the trial with extension ofticers, dairy co-operative and feed company staff to ensure that all
stakeholders and key players were involved. Central to the design was the provision of feed on credit
from the dairy co-operative to its members, the volunteer farmers involved in the study. The role of the
research team was 10 present the technology to the farmers and monitor the implementation and impact.
Farmers were not constrained in the way they chose to implement the recommendations, but the
research team monitored any modifications as well as recording production parameters and
characteristics of the farm and feed management systems likely to explain underlying variation.

The recommendation was to feed 8 kg/day in early lactation, withdrawing concentrates completely
after twelve weeks so that during the course of lactation the amount fed would be equivalent to the
most frequent farmer practice, a flat rate of 2 kg/day. Actual guantities offered by most farmers were
reported to be higher than in previous lactations, but varied from 2-10 kg/day. Although some
decreased the amount offered between 8-12 weeks post lactation most continued with the higher levels
until a drop in milk yield was observed. Milk production increased as a result of the intervention with
a large part of the variation in milk yield (r’ = 0.55) reflecting the amount of concentrate offered.
Month of calving and sampling also influenced the production response

For many smallholder dairy farmers one of the key constraints to making technological changes
expected to improve production is the lack of credit to allow them to make investments. The results so
far available from our study showed that farmers were able to increase their milk yield as a result of the
intervention, and that, as expected, the response depended on the level of concentrate offered.

INTRODUCTION

In the highlands of East Africa, and particularly in central Kenya, dairy production is an important
source of income for many smaltholder households. For example, in a cross-sectional characterisation
survey of a random sample of 365 houscholds in Kiambu District, Central Province, Kenya, 93% of
households were agricultural and of those 77% kept dairy cattle (Staal e a/. 1998). In Kiambu District
alone, therefore, it is estimated that there are more than 80,000 smallholder households (of Kenya’s
estimated 600,000 smaltholder dairy farms) involved in dairy production to supply the ready market
within the Nairobi milk shed. However, the milk yields reported to the survey by smallholders were
low, an average of 5.6 l/day of calving interval (Staal et al. 1998) and the smallholders stated that
inadequate feed supplies were the major factor causing the low milk yields. In a subsequent
participatory rural appraisal (PRA) with a small sample of the characterisation study farmers, they
observed that fodder shortages oceurred all year round, although the scarcity was most severe in the dry
scason (Romney er al. 1998). Farmers compensated for some of the shortages by purchasing
concentrate feeds, however evidence from a number of studies indicates that the large majority of
tarmers feed a low, flat rate of concentrate throughout lactation, typical quantities being 2 kg/day
(Wambugu, 2000; Romney ef al. 1998; Staal er al. 1998).

It is well documented that under-nutrition in the early part of lactation can have a negative effect on
mitk production later in lactation (Broster and Strickland, 1977; Johnson, 1984). To confirm this under
the production conditions of central Kenya, and to test the responses to re-allocating the total
concentrate fed on average to a smallholder cow during her lactation, an on-station experiment was
carried out. Dairy cows were fed 2 or § kg/day dairy meal for 48 and 12 weeks respectively in an on-
station study. Milk production was significantly higher for dairy cows offered 8 kg/day for 12 weeks,
despite the fact that over the 48 weeks all animals received the same amount of concentrate. Milk




134

yields were calculated in 4 periods (1-75, 76-150, 151-225 and 226-305 days) and yiclds werc 45, 24, 6
and 8% lower for animals receiving the flat rate in the 4 periods respectively (Biwott, 2000).

The present paper presents the preliminary findings of a study carried out with smallholder farpu;rs and
their cows 1o test the feasibility of changing farmers’ concentrate allocation practice by shifting the

concentrates fed to carly lactation.  Livestock rescarchers, and dairy co-operative and government
extension staff carricd out the trial jointly.

Materials and Mecthods

Study area and selection of farmers: The study was carricd out in Ngecha Location. Limuru Division
Kiambu District in collaboration with farmers dehivering milk (o the Ngecha milk collection centre. the
largest of 16 centres in the division supplying milk to the Limuru Dairy Co-operative. Farmers
volunteered for the study during meetings where results from the on-station trial (Biwott, 2000) were
presented and the proposcd intervention introduced. The intervention was the feeding of 8 kg
concentrates/day for the first 12 weeks of lactation rather than the general practice of feeding a ﬂal rate
of 2 kg/day. To ensure that the volunteers could afford the increased level of concentrate fccdnpg, .lhc
Limuru Dairy Co-operative agreed to extend increased credit facilitics to those members participating
in the study. Sixty voluntcer farmers were chosen, all of whom had animals duc to calve between April
and July, 1999. In addition, a further 30 farmers offered to serve as controls by making no changes to
their normal feeding practices. ,

Concentrate supply. The project provided no inputs to any of the farmers. However, as mcnllqncd
above, an agreement was reached with the co-operative to incrcase the availability of Cl'Cd‘Il to
facilitate the purchase of the concentrate feed. Normally, farmers were allowed 1o purchase items from
the co-op. including animal feed. other dairy and agricultural inputs and human food, up to an amount
cquivalent o the value of expected milk deliveries during that month, based on previous dclnvcry
records.  For the study it was agreed that each participant would be allowed to take 4 bags (280 kg in
total)/cow at calving and 3 bags (210 kg in total)/monti/cow for the subscquent 2 months, whatcver l.hc
actual valuc of that farmer’s milk deliverics. If farmers were unable to clear this debt through milk

delivered to the co-op during the first 3 months of the cow’s lactation, repayments would be sprcad
throughout the whole lactation.

In the Ngecha arca, the most conunon farmer practice was to feed maize germ rather 1hap dairy .m.ez_xl,
due 1o the unrcliable quality and the perecived high cost of the dairy meal. Howevecr, during the initial
meetings the rescarch tcam undertook to monitor the quality of the feed and as a result most farmers
chosc to use dairy meal for the study.
Monitoring: The concentrate feeding management recommended to the farmers was bascd on the
experimental findings described above. There was no attempt to persuade the farmers lq follpw the
rccommended practices, since an objective of the study was to monitor the farmers’ modifications to
the recommended practices and to understand why they were made . .
In a bascline questionnaire, information was collccted to characterise the farm (mcludn_lg arca of and
farmed, herd size and houschold composition) as well as the animals lllcmsclyes (including m.llk
production and date since calving on the day of the visit) and current feeding practices. Cows cg}vmg
between March and October 1999 were monitored for at least 200 days post-partum. Quanu.uCS. of
concentrates and forage offered were recorded together with milk yicld. Frequency of monitoring
varied, but was gencrally weekly to the 12™ week of lactation and fortnightly thercafter. .
Information on credit use was extracted dircetly from the co-operative records. Expcndllum was
recorded and categorised as dairy fceds (including dairy meal, maize germ and bran)“ 9[hcr dairy 1iems
(such as udder salve and velerinary products or services) and non-dairy itcms (fcrtl!xscr, human food
ctc.). Milk delivery records were also extracted. The data {rom July 1998, approximatcly 8 lx}onll}s
before the farmers were introduced to the rescarch team, until December 1999, are presented in this
paper. Recording for the complete study continucd up to July 2000. . .
Data analysis: Preliminary analyscs are prescented to allow some discussion and interpretation of the
data; the analyses include:
- Lactation curves (Wood, 1979) were fitted to the data collected in the bascline survey and to the
data collected during frequent monitoring of animals in the actual trial
— Moean milk yicld for cach animal was regressed against mean quantity of cqncenlralc offcrcq asa
preliminary step in data analysis. Values uscd were means for the days monitored for ea;h animal.
- A log transformation (Rowlands er al 1982) of the Woods curve (Wood. 198()) (cquation 1) was‘
fitted (o milk yicld data from ecach animal involved in the monitoring. [n addition lollhc Woods
cquation variables, cocfficients were cstimated to describe the effect of month of calving _aud the
month of data collection (cquation 2). Using these coefficients, the cffccts of month of calving and
sampling on mean milk yiclds were estimated.
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Y,=an'ec cquation (1)
Log.Y = log.a + blog.n — cn + log,s; + log.m,; cquation (2)

Where Y = milk yield; n = days after calving; a, b and ¢ arc coefficients which definc the lactation
curve and; log.s and log.m arc cocfTicients describing the effect of month i of sampling and month j of
calving ;

— Mean cxpenditure on dairy feeds. other dairy items and non-dairy items were plotted against month
to show undcrlying trends in the patterns of expenditure before and after the farmers werc first
introduced to the rescarch tcam and the proposed intervention. Mean values for milk revenuc were
also plotted.

Results

Sampling:  Farmers in the survey were sclf-sclected. Table 1 shows that the mean arca of land farmed,
TLU owned and income category were similar to average values for the district as whole, but that the
arca of land allocated to Napier and maize (which acts as both a food and forage crop) werc higher
(Staal e al. 1998). This may reflect the importance of dairy to thesc volunteer farmers.

Table 1. Jwarm characteristics. Values are means for all furmers involved in the study together with
standard deviation, minimum and maximum values. Mean values for Kiambu district from Staal et al.
1998 are included for comparison.

Paramcter Mean s.d. Min Max Kiambu average
Staal et al. 1998

Total land farmed 34 2.80 0.3 12 29

Total animals owned 1.9 1.29 0.2 11.6 1.7

Incomce catcgory* 29 1.10 1 6 2.8

Arca of Napicer 1.0 1.00 0.13 5 0.5

Arca of maize 0.9 0.80 0.13 4 0.4

*Income calegories were defined as 1 = <2500 2= 2500-5000 3 = 5000-10000 3= 10000-20000 5
= 20000-30000 6 = >30000 KSh/month income cstimated by the farmer

Implementation of intervention:  Nonc of the farmers fed concentrates according (o initial
recommendations and although some dccreased quantitics after 8-12 wecks none withdrew
concentrales completely, many stating that they did not wish to make such changes while milk yields
remained higher than obscerved in previous lactations, Overall, concentrate offered reduced gradually,
as shown by the mcan weekly values presented in figure 1. Treating the fanmers as discrete groups of
treatinent and control was not valid since some volunteers fed lower amounts than planned and some
control farmers opted to feed higher levels of concentrate after observing positive results on other
farms.  Overall, mcan amount of concentrates offered over 1-30 weeks varied from 2 — 10 kg/day, with
a mean valuc of 4.8 (s.d. 1.8) kg,
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Figure 1: Mean concentrate offered (kg/day) 1-30 weceks post calving for all cows for which complete
datasets were achicved

Milk yield.  Figure 2 suggests a positive effect on milk yield as a result of the study activities.
Although the data should be treated with caution, since very low 1’ values were observed for the

basclinc data, the baseline curve is similar to that reported by Tanner et al. (1998) for exotic dairy cows
on smaltholder farms in East Africa.

During trial

Pre-trial Baseline

Milk Yield (kg/day)

0 10 20 30 40 50
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Figure 2: Milk curves fitted to all the data collected in the bascline survey (pre-trial) apd during the
actual trial. R? values = 0.57 and 0.06 for the curves fitted to trial and baseline data respectively

Figure 3 presents the relationship between concentrate intake and milk yield showing that the level of
concentrate explained 55% of the variability in milk yield. The results indicate a 2.2 I/day increasc in
milk yicld for every extra kilo of concentrate offered, a value that might be expected given typical ME
values of local concentrates (12 MJ/kg DM) and requirements for production (5.1 MJ/litre for milk

with a fat content of 40g/kg for animals consuming a diet with a metabolisability of 0.55 (AFRC,
1993)).
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Figure 3: Effect of increasing concentrate offered on milk vicld.

Some of the variability will have resulted from individual animal variation, cow parity, cow genotypc,
and other cnvironmental factors. These include month of calving and of sampling. Estimation of
cocfficients for month of calving and month of sampling showed that both factors had a significant
effect.  Figurc 4 shows that maximum yicld occurred in April, early in the long rains, at which time
fodder supply was good. Quantitative estimations of fodder supply from the monitoring will be tested
as a factor oncc this part of the data is available. Lowest yields occurred in September/October at the
end of the short dry scason. Effect of month of calving showed a similar pattern, with mean lactation
yiclds being higher if the animal calved just before or during the rainy season. This may refiect the
availability of a rclatively good fodder supply in the early part of lactation, and its positive cffect on
overall yield.
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Figure 4: Effect of month of sampling on mean milk yield

Credit - An cxclusive focus on production aspects of interventions on-farm is to misunderstand the
factors that influence farmers’ decisions when deciding whether or not to try a technology. in this case
to purchase and usc morc concentrate in early lactation. In a study in Tanzania where fced options to
increase milk production were presented to farmers, the most important criteria stated for adoption
were moncy required for implementation, compatibility with the existing farming system and the
knowledge required for implementation (Ashley et al. 2000). The Tanzanian farmers also observed
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that some options that scemed cconomically viable on paper were not appropriate since the farmers did
not have the cash available for initial investment. s

In the present study the likely influence of other factors on farmer behaviour, sugh as availability of
credit, was recogniscd from the outset and the study carried out in collaboration with the managers pf
the dairy cooperative, who agreed to increasc the credit facilitics available to l_hc farmers mvolvcd' in
the study. Figure 5 shows that during the course of the experiment, total cxpenditurc at the cooperative
as well as milk revenues appeared (o increase following the first introduction of farmers to the Sl’L{d)'
although it should be noted that trend appeared 1o have commenced before the start of Ulc(sludy.llhc
cxpenditure increase mainly appeared to be due to the amount spent on feeds, which coincided with a
small drop in expenditure on non-dairy items. o

Milk revenue is not nceessarily an indicator of production, since houscholds often split milk salcs
between the formal (the co-operative) and informal (e.g. neighbours and traders) marlfcts as .wcll as
being consuiners themselves. Consequently the incrcase may reflect changes in farmers’ decisions on
how to disposc of their milk. It should also be noted that expenditurc was only rccorded at the
cooperative. During the course of the study it became clear that farmers also purchascdlconccmr.alc
feed and other goods from private stockiest. These purchascs were not recorded syslcmatncally. yvluch
means that the influence of the co-operative credit on farmer behaviour cannot be analysed definitively.
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Figure 50 Expenditure through the dairy co-operative on concentrate feeds, other dairy “‘3"(1151 “‘t’l“'
dairy items and total, plus revenue from milk. Values are monthly means for farmers involved in the
study. Regression lines fitted are given below

Milk revenue:  y = 93x + 2107 r =004
Total: y = 44x + 1608 ' =0.65
Concentrates:  y= 56x+ 568 r =031
Total Non-dairy: y=-22x+ 894 r=0.57
Other dairy items:  y= 9x+ 147 =037

Data for a random sample of farmers delivering milk to the Ngecha col!ectipn centre but not mlvolvig
in the study, arc being extracted from the co-operative records. Tlus will gllow the resealrc Kirsd
determine 1o what degree changes in expenditurc at the co-operative were influenced by the study.

These outcomes will be discussed using participatory techniques during fced-back sessions with the
farmers and the co-operative and extension staff

Conclusions: _ .
On-farm experimental studies gencrally conform to the conventional approa.cl} qf testing well definc

biological trcatments under conditions where underlying variation is either minimised or taken accoml\l
of c.g. in blocking procedures. Changes in application of the ‘treatments’ py farmers are often SUOY:E.)’
discouraged and results discounted when they occur. The present study differed from that. approac a\l in
a number of ways. Firstly there was only a single ‘trcatment’ which was not only biological, but also
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attempted to address the working capital constraint faced by smallholders by making credit available
for the timely application of the biological intervention, the feeding of concentrate in early lactation.
Secondly, rather than control for underlying variability, the study attempted instead to record the
variability and use this to explain results. Thirdly farmers were not forced to strictly adhere to a
treatment, but again, their modifications to the recommended practices were recorded to help the
technicians (researchers, extension agents and co-operative managers) to better interpret the data
collected in the study and to better understand the farmers' responses and needs. For example, the fact
that, as the study progressed, some control farmers chose to increase their level of concentrate feeding
was taken as a positive indication that farmers were seeing the benefits of the intervention and were
adopting it.

For many smallholder dairy farmers one  of the key constraints to making technological changes
expected 1o improve production is the lack of credit to allow them to make investments. The results so
far available from our study showed that farmers were able to increase their milk yield as a result of the
intervention, and that, as expected, the response depended on the level of concentrate offered. The data
analysed so far do not allow us to state that farmers would not have increased concentrate use if the
credit had not been available. However, the indications are that farmers appeared to make use of the
increased credit availability to purchase more concentrate feeds and to feed them in early lactation
resulting in higher milk yields than with their previous feeding management practice.
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