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Abstract

The dairy industry in Uasin Gishu County (UGC) provides nutrition and employment
among Smallholder dairy Farmers (SDF). The reproductive and productive potential
of dairy cattle within the recommended range 85-110 days open (DO) ensures a calf
per year. The study sought to determine factors influencing DO among SHF in UGC.
216 cows were purposively selected and artificially inseminated in the three agro-
ecological zones (AEZ) of UGC. Further selection DO on 116 was determined. Focus
group discussions (FGD) and interviews of key informants (Kl)were held, in DO data.
Data from the animals was subjected to t-tests to establish the differences within AEZ,
breeds, farming systems, and conception status while Information from the FGDs was
presented descriptively. Mean DO for AEZ 3 of 206 + 20 days was significantly lower
than those of AEZ 1, 303 £ 35 and AEZ 2, 281 + 34. Mean DO for Ayrshire, Friesian
and Zebu cross of 264 + 30, 258 + 28 and 244 + 24 days respectively weren’t
significantly different as of 227 + 34 for intensive farming systems and 260 *+ 20 days
for semi-intensive farming. DO for cows confirmed in-calf was 237 £ 21 and those that
weren’t, was 279 £ 27 days. The average DO (255 + 17) was significantly longer than
85-110 days. High cost of feeds, poor record-keeping, and inadequate Veterinary
services (VS) resulted from the FGDs and interviews of Kl. Inadequate VS forced
farmers to handle dystocias and other obstetrics complications resulting in post-
parturient metritis and consequently, prolonged DO. Other factors included poor
management of cows in the first 100 days in milk, poor record-keeping, irregular
supplementation, and inadequate extension services. Good nutrition after pregnancy
and veterinary and extension services are necessary for a calf-per-year-per cow.
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INTRODUCTION

Dairy farming is the single largest sub-sector of agriculture in Kenya, contributing 14%
to the Agricultural Gross Domestic Product (GDP) and with an annual growth rate of
4.1%. (Odero-Waitituh, 2017; Kibiego et al., 2015). Smallholder dairy production
contributes up to 80% of total dairy cattle produce and accounts for 56% of the total
milk produced in Kenya (Odero-Waitituh, 2017; Wambugu et al., 2011). It also
contributes significantly to the Big Four Agenda (Macharia, 2019) of the Government
of Kenya, especially in the food and nutrition security, manufacturing, and health
sectors. The dairy cows consist of exotic and local breeds together with their crosses,
which are kept under extensive, semi-intensive, or intensive farming systems of
production (Odero-Waitituh, 2017). The majority (70 %) of these dairy farmers in
Uasin Gishu County are smallholder farmers who keep less than 10 cattle (Kios et al.,
2018). The main breeds for dairy production are generally Friesian, Guernsey,
Ayrshire, Jersey, Zebu, and their crosses (Kibiego et al., 2015) with Friesian, Ayrshire,
or their crosses with Zebus being the most predominant (Mugambi et al., 2015). The
demand for dairy products continues to increase because of the growing human
population. This is good for dairy farmers because it enhances farm income, food, and
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nutritional security. It is therefore important that an appropriate breeding system be put
in place that ensures that dairy cows reproduce optimally and produce milk maximally
(Gicheha et al., 2019). Calving intervals and days open are major indicators of dairy
cattle reproduction rates and productivity.

Days open refers to the period between calving and conception while calving interval is
the period from one calving to the next. Calving interval (Cl) and days open (DO)
influence the reproductive performance of dairy cattle (Muraya, et al., 2018). Radostits,
O. M. (2006) reported that even though CI was variable with small herd size, it remains
the appropriate measure in contemporary reproductive performance. Days open could
be related to the management of the individual farming system and the quality and
quantity of feeds available (Melo et al., 2012). Each farm differs in soil quality,
management, workforce, and herds. In a study, Melo et al., (2012) established that a
significant difference in DO exists between farms. To obtain one calf per year per cow,
the optimal Cl should be 12-13 months and days open should be 85-110 days
Radostits, O. M. (2006). The reproductive performance of dairy cows is greatly
influenced by the management of periparturient conditions. A rapid increase in milk
production over the last few years has resulted in a subsequent decrease in dairy cow
fertility (Esposito et al., 2014). There is, therefore, a need to enhance the proper
management of dairy cows especially during the first 100 days in milk (DIM) which
also helps in maintaining the reproductive performance of dairy cattle. Fertility is likely
to be influenced by periparturient clinical and/or subclinical diseases and disorders. In
some cases, culling is based on increased calving intervals, which emanated from
decreased conception rate therefore automatically increased days open. Maizon et al
(2004) found that periparturient conditions like dystocia, milk fever, retained foetal
membranes (RFM), uterine prolapse, metritis, cystic ovarian disorders, and other
diseases reduced the conception rate and increased the days open.

Other abnormal conditions during calving like dystocia, abortion, stillbirth, and
occasionally twin calving are thought to have a negative effect on the number of days
open. Bell & Roberts (2007) found on the survey that an increased number of days
open was associated with the calving assistance technique. Dystocia increases days
open by almost two time and to conception by more than eight on average (Fourichon
et al., 2000). Fertility is also affected negatively by twin calving as shown by Berry et
al (2007).Abortion and Stillbirth negatively influences fertility by increasing days
open, subsequently, it may reduce the conception rate (Inchaisri et al., 2010). Uterine
disorders such as retained foetal membrane (RFM), cystic ovarian disorders,
endometritis, uterine prolapse, and metritis are the most common uterine disorders
which mostly cause abnormalities of the reproductive tract during involution and may
influence the days open (Bujék et al., 2018). RFM, which usually occurs with an
average frequency of 11%, increases the risk of other reproductive disorders Bujak et
al., (2018) and is associated with increased days open by almost 20 days. Disruption of
normal ovarian function or delayed regeneration of the endometrium may result in
uterine infections in the reproductive system (Fo6ldi et al., 2006). The fertility of dairy
cows is negatively affected by the presence of Puerperal metritis which not only
increases days open but also reduces the conception rate (Foldi et al., 2006; Bujak et
al., 2018). Rufino et al (2009), reported that in central highland-Kenya,
unsupplemented diets prolonged calving intervals and therefore, reduced lifetime
productivity since the energy deficit during the rest of the lactation resulted in less
cumulative milk production, more bodyweight loss, and poor body condition, which
had a negative impact on the calving rates.
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MATERIALS AND METHODS

Area of study

The study was carried out in Uasin Gishu County, Kenya. The County has three main
distinct Agro-ecological zones (AEZs) namely; lower highlands (LH) ranging from
LH2 to LH4 (AEZ 1), upper midlands (UM3) (AEZ 2), and upper highlands (UH)
representing UH1 and UH2 (AEZ 3) (Jaetzold et. al., 2010). The study was carried out
across the three Agro-ecological zones in Uasin Gishu County among the predominant
improved breeds of zebu crosses, Friesian and Ayrshire (Mabonga & Ogallo, 2018).

Study Design

In each of the three AEZs, the first 24 each of Friesian, Ayrshire or their crosses to
come on heat were purposively selected and artificially inseminated (Al) with either
Conventional Imported Semen (CIS), conventional Kenyan genetic semen from Kenya
Animal Genetics Resources Centre (KAGRC) or imported sex-sorted semen (SSS).
This gave a total of 216 animals. The target animals were from smallholder dairy farms
with 1-10 cattle in which there were no mature breeding bulls, and which supplied milk
to one of the six selected dairy cooperative organizations. Ear tags were used for
identification. Data on various on-farm parameters such as age, parity, milk yield of the
cattle inseminated, body condition scores (BCS) and types of production systems was
obtained. The respective ages of the selected animals was obtained either from farm
records, farmer interviews, or by dentition (Torell et al., 2003), while parity was
obtained from farm records. Body condition scores were determined through palpation
of specific animals’ body parts and visual assessment using a scale of 0 to 5 (Bewley et
al., 2008). The study relied on real, on-farm situations and hence, animal feeding,
housing management system and semen selection were not altered in the selected
farms.

To get indebt information and verification of some finding on productivity and
reproductivity in the county, six focus group discussions were held, two in each of the
three AEZs.The discussion format used was adapted from Krueger and Casey, (2015).
Key informants, who included Veterinary personnel employed in the six dairy
cooperative societies selected in the study area, were also interviewed.

Data Analysis

After purging out nulliparous and other ineligible cows, data of days open (days from
calving to first artificial insemination) was obtained from 116 cows. Data generated
from the animals was entered into a Microsoft Excel worksheet and analysed. The data
was subjected to independent two-sample t-tests to establish significant differences
within variable categories. Zone, breed, farm system, and current conception status
were also assessed. Information from the focus group discussions was analysed and
presented descriptively

RESULTS

The days open ranged from 44 to 768 with a mean of 255 + 17 days across all the
animals in the study area. However, they were 303 + 35 days for AEZ 1, 281 + 34 days
for AEZ 2, and 206 + 20 days for AEZ 3. The mean OD for AEZ 3 was significantly
lower (p<0.05) than those for AEZ 1 and 2. With breed as the variable, the mean days
open for Ayrshire was 264 + 30 days, Friesian was 258 + 28 days and for zebu
crossbreed was 244 + 24 days but there was no significant difference (p>0.05) among
them. Under farming systems, the mean days open were 227 + 34 days for Intensive
farming was not significantly different (p>0.05) from the average of 260 + 20 days in
Semi-intensive farming. The mean days open for cows whose conception status had
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been confirmed (in-calf) was 237 + 21 days and this was not significantly different
(p>0.05) from those which had not conceived with the mean open days of 279 + 27
days (Table 1).

Table 1: Mean values of days open for zone, breed, farming system, and conception
outcomes and contrasts between categories

Variable Category N Mean SE  Comparison t- Df Significance
statistic
Zone 1 37 303 35 1v2 0.453 64 0.652
2 29 281 34 1v3 2434 59 0.018
3 50 206 20 2v3 2.033 77 0.045
Overall 116 255 17
Breed A 38 264 30 AVF 0.147 76 0.884
F 40 258 28 AvC 0.478 74 0.634
C 38 244 30 FvC 0.346 76 0.730
Farm Int 28 227 34 Int v Semi- 0.821 108 0.414
System int
Semi-int 82 260 20
Conception Y=0 51 279 27 Ovi1 1.269 114 0.207
Y=1 65 237 21
Key:

. Zone (Agro-Ecological Zone AEZ), 1= AEZ 1. 2=AEZ 2. 3= AEZ 3

L] Breed: A=Ayrshire, F=Friesian, C=Crossbreed. Semen type: 1=Import Ayrshire, 2= Import
Friesian, 3=KAGRC Ayrshire, 4= KAGRC Friesian

. Farming System: Semi-Int= Semi-intensive, Int= Intensive Y = Conception status: 1= conceived
0= not conceived.

A total of 42 participants from the six dairy cooperatives societies were engaged in the
Focus group discussions, with majority being male participants even though invitations
were made equally to both males and females. Most of the farm labour (61%) was
carried out by the farmers themselves while the rest (39%) was by hired or employed
personnel. Most of the farmhands were women and very few youths showed interest in
farming according to the FGDs. Only about 20% of animal handlers had at least basic
formal education or skills in animal husbandry. From the discussion groups, it was
evident that many high producing cows suffered severe bodyweight loss shortly after
calving down. In some cases, this led to recumbency, which was more frequent in
younger cows with low parity. It was also noted that in subsequent lactations, the
incidences of retained foetal membrane (RFM) and poor appetite was higher in the
younger and higher producing cows. The key informants agreed with these
observations and attributed the bodyweight loss to high negative net energy balance
that results from low dry matter intake associated with poor appetite brought about by
post parturient disorders often experienced in the first 100 days especially where good
dairy management practice was not observed.

One of the major factors affecting days open and calving intervals was poor access to
veterinary services. This was attributed to the low number of veterinary personnel
available. It was unanimous amongst the Focus Group Discussions that the high cost of
animal feed, especially the concentrates and mineral supplements, and low price
offered for the milk produced were the greatest disincentives to the smallholder dairy
farmers (Figure 1).
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Figure 1: Opinion of farmers on status of market and price of milk

The focus groups and key informants agreed that there were poor extension services in
the area under study and this resulted in poor health and high prevalence of diseases
among the dairy animals. East Coast Fever was identified as the most important tick-
borne disease while Foot and Mouth Disease was the most prevalent viral disease.
Other diseases of concern included anaplasmosis, pneumonia and Lumpy skin Disease
(Figure 2).
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mouth
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Figure 2: Important diseases in dairy cattle among smallholder dairy farmers in
Uasin Gishu County

It was estimated that over 80% of cattle in the smallholder dairy farms had calving

intervals of more than one year (Figure 3). Which was a confirmation that the majority
of SDF was not able to get a calf a year from their cows.
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Figure 3: Calving intervals in Smallholder dairy farms in Uasin Gishu County
DISCUSSION

Only 116 out of the initial 216 selected cattle were used to obtain the days open data.
The failure of smallholder farmers to keep records contributed to this discrepancy
because some of the animals purged were those that had that had been recently
acquired through purchase, gifts or dowry with no accompanying records. Without
records on parity, last served or last gave birth, determination of days open or calving
interval becomes difficult.

The mean days open for AEZ 3 was significantly lower (p<0.05) than those for AEZ 1
and 2. This was attributed to availability of sufficient feeds and other amenities in AEZ
3, the highest potential zone in Uasin Gishu County. There was no significant
difference amongst the mean days open of Friesian, Ayrshire and zebu cross breeds.
This implies that despite the fact the cross breeds had the lowest days open amongst the
three breeds, breed did not affect the days open. The same applied to production
systems where there was no difference in days open in animals from intensive and
semi-intensive systems.

The wide range of 44 and 768 days open in this study is a probable indication of
interaction of various factors for which further studies are required. Further, an overall
mean day open of 255+ 17 days obtained in this study is much higher than the
generally recommended value of 85-110 days (Radostits, O. M. 2006). The long open
days determined in this study also imply long calving intervals. This results in poor
reproductive performance and milk production. With this prolonged period of days
open, the smallholder farmer loses much because the animals are fed for more than 200
extra unproductive days.

Due to prolonged days open, the productive potential of the cattle could not be realized,
meaning that farmers were unable to produce enough replacement stock. This would
force them to buy replacement stock at exorbitant prices. With most smallholder
farmers being peasants they would not afford the high pedigree replacement stock and
would instead go for culled cattle which would be either too old, diseased or having
deformities (Bebe et al 2003; Muraya et al 2018). Purchase of animals as replacement
stock may compromise biosafety in the farm as it may be the conduit for the
introduction of disease-causing pathogens for instance bovine paratuberculosis (Omega
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et al, 2019) which may prove difficult to eliminate once introduced to the farm. It may
also be a source of introduction of undesirable genetic traits.

Most smallholder dairy farmers worked on the farms by themselves, probably in order
to reduce input costs. Of the farmhands, majority had little or no formal education or
skills in animal husbandry. The negative effects of this were that farm records on
animals were not kept well, detection of critical signs of heat or sickness, proper
feeding and general management of animals was poor. Although women played a
major role in the rearing and managing of dairy animals in smallholder farms, they
participated little in decision-making. This was evidenced by the fact that women were
poorly represented in the FGDs and in a few of them, they were totally absent. The net
outcome of all this is that animals are not well observed or attended to and this results
in long days open and calving intervals, low milk production and high incidence of
diseases. Indeed, the FDG participants and key informants averred that many high
yielder cows suffered severe body weight loss, leading in some cases to recumbency.
Younger cows suffered more from high net energy balance (NEB) due to greater
energy needs for both growth and production during the first 100 days in milk. At this
same stage in life of the young cows, there is shedding of milk teeth resulting in
wounds in the mouth that negatively affect feeding. They also suffer from
periparturient disorders which result low appetite and subsequently, poor feed intake
(Walsh et al., 2011). Esposito et al (2014) found that proper management of dairy cows
especially during the first 100 days in milk (DIM) helped in maintaining the
reproductive performance of the dairy, but in the present study, this is likely not to
have been emphasized, leading to periparturient clinical and/or subclinical diseases and
disorders which influenced fertility.

From the study, the lactation cycle of a dairy cow with prolonged days open was not
optimized and this reduced the potential for productivity and reproduction. Many
smallholders’ dairy farmers did not get a calf per cow in the recommended 12-13
months cycle and may have been tempted to sell away cows that took too long to
conceive since they were unproductive (Inchaisri et al., 2010). Such cows would be
sold away to butcher men for slaughter at a low price of between Ksh 15,000 (US$
139) and Ksh 50,000 (US$463) per cow, instead of market price based on a dairy
characteristic or live weight which could fetch the better price of between Ksh 70,000
(US$648) to Ksh150,000 (US$1389).

CONCLUSION AND RECOMMENDATIONS

Open days in dairy cattle of small holder farmers in Uasin Gishu County are about 255
days. This is much longer than the recommended 85-110 days. This is in part as a
result of poor management of cattle in the first 100 days after giving birth, poor record-
keeping and feeding, and inadequate veterinary and extension services. Veterinary and
extension services, together with the best animals farming and feeding practices should
be optimized to obtain an a-calf-a-year per cow. More women in the households should
be trained in basic animal husbandry and record keeping since they are the ones who
were always close to dairy animals.

ACKNOWLEDGMENT

This study was partially sponsored by the Dairy Project, Ministry of Livestock
Development, Uasin Gishu County

183

African Journal of Education, Science and Technology, October 2021, Vol 6, No. 4



REFERENCES

Bell, M. J., & Roberts, D. J. (2007). The impact of uterine infection on a dairy cow’s performance.
Theriogenology, 68(7), 1074-1079. https://doi.org/10.1016/j.theriogenology.2007.08.010
Berry, D. P., Lee, J. M., Macdonald, K. A., Stafford, K., Matthews, L., & Roche, J. R. (2007). Associations
Among Body Condition Score, Body Weight, Somatic Cell Count, and Clinical Mastitis in
Seasonally Calving Dairy Cattle. Journal of Dairy Science, 90(2), 637-648.
https://doi.org/10.3168/jds.S0022-0302(07) 71546-1
Bewley, J. M., Peacock, A. M., Lewis, O., Boyce, R. E., Roberts, D. J., Coffey, M. P., Kenyon, S. J., &
Schutz, M. M. (2008). Potential for Estimation of Body Condition Scores in Dairy Cattle from
Digital Images. Journal of Dairy Science, 91(9), 3439-3453. https://doi.org/10.3168/jds.2007-0836
Bujak, D., Szelényi, Z., Choukeir, A., Kovacs, L., Kézér, F. L., Boldizsar, S., Molnér, L., & Szenci, O.
(2018). A Holstein-Friesian dairy farm survey of postparturient factors influencing the days to first
Al and days open in Hungary. Acta Veterinaria Hungarica, 66(4), 613-624.
https://doi.org/10.1556/004.2018.054
Esposito, G., Irons, P. C., Webb, E. C., & Chapwanya, A. (2014). Interactions between negative energy
balance, metabolic diseases, uterine health, and immune response in transition dairy cows. Animal
Reproduction Science, 144(3-4), 60-71. https://doi.org/10.1016/j.anireprosci.2013.11.007
Foldi, J., Kulcsar, M., Pécsi, A., Huyghe, B., de Sa, C., Lohuis, J. A. C. M., Cox, P., & Huszenicza, Gy.
(2006). Bacterial complications of postpartum uterine involution in cattle. Animal Reproduction
Science, 96(3-4), 265-281. https://doi.org/10.1016/j.anireprosci.2006.08.006
Fourichon, C., Seegers, H., & Malher, X. (2000). Effect of disease on reproduction in the dairy cow: A meta-
analysis. Theriogenology, 53(9), 1729-1759. https://doi.org/10.1016/S0093-691X(00)00311-3
Gicheha, M. G., Akidiva, I. C., & Cheruiyot, R. Y. (2019). Genetic and economic efficiency of integrating
reproductive technologies in cattle breeding program in Kenya. Tropical Animal Health and
Production, 51(2), 473-475. https://doi.org/10.1007/s11250-018-1689-1
Jaetzold, R. (2010). Farm Management Handbook of Kenya: Volume Il: Natural Conditions and Farm
Management Information; Annex: Atlas of Agro-Ecological Zones, Soils and Fertilising by
Group of Districts; Subpart A2: Nyanza Province Homa Bay and Migori County.
Inchaisri, C., Jorritsma, R., Vos, P. L., Van der Weijden, G. C., & Hogeveen, H. (2010). Economic
consequences of reproductive performance in dairy cattle. Theriogenology, 74(5), 835-846.
Kibiego, M. B., Lagat, J. K., & Bebe, B. O. (2015). Competitiveness of Smallholder Milk Production Systems
in Uasin Gishu County of Kenya. 8.
Kios, D. K., Tsuma, V., & Mutembei, H. (2018). Factors affecting adoption of embryo transfer technology
in dairy cattle in Kenya. Advances in Social Sciences Research Journal, 5(8).
Krueger, R. A, and Casey, M. A. (2015). Focus groups: A practical guide for applied research (5th edition).
SAGE
Mabonga, G. N., & Ogallo, L. (2018). Herd Structure and Dairy Performance on Smallholder Dairy Farms in
Uasin Gishu County. African Journal of Education, Science, and Technology, 4(3), 160-173.
Macharia, J. (2019). Sustainable Development in Kenya. Horizons: Journal of International Relations and
Sustainable Development, 13, 172—-183. JSTOR. https://doi.org/10.2307/48573777
Maizon, D. O., Oltenacu, P. A., Grohn, Y. T., Strawderman, R. L., & Emanuelson, U. (2004). Effects of
diseases on reproductive performance in Swedish Red and White dairy cattle. Preventive
Veterinary Medicine, 66(1-4), 113-126. https://doi.org/10.1016/j.prevetmed.2004.09.002
Mugambi, D., Mwangi, M., Wambugu, S., & Gitunu, A. (2015). Assessment of performance of smallholder
dairy farms in Kenya: An econometric approach. Journal of Applied Biosciences, 85(1), 7891.
https://doi.org/10.4314/jab.v85i1.13
Muraya, J., VanLeeuwen, J. A., Gitau, G. K., Wichtel, J. J., Makau, D. N., Crane, M. B., McKenna, B., &
Tsuma, V. T. (2018.). A cross-sectional study of productive and reproductive traits of dairy cattle
in smallholder farms in Meru, Kenya. 14.
Omega, J. A, Kuria, J. K., & Musalia, L. M. (2019). Prevalence of Bovine and Ovine Paratuberculosis in
Kericho County and Konoin Sub County, Kenya. Bull. Anim. Health Prod. Afr, 67, 181-189.
Radostits, O. M., Gay, C. C., Hinchcliff, K. W., and Constable, P. D. (Eds.). (2006). Veterinary Medicine E-
Book: A textbook of the diseases of cattle, horses, sheep, pigs and goats. Elsevier Health Sciences
Rufino, M. C., Herrero, M., Van Wijk, M. T., Hemerik, L., De Ridder, N., & Giller, K. E. (2009). Lifetime
productivity of dairy cows in smallholder farming systems of the Central Highlands of Kenya.
Animal, 3(7), 1044-1056. https://doi.org/10.1017/S1751731109004248
Torell, R., Bruce, D. B., Kvasnicka, D. B., Conley, K., & Research, G. (n.d.). Methods of Determining Age of
Cattle. 3.
Walsh, S. W., Williams, E. J., and Evans, A. C. O. (2011). A review of the causes of poor fertility in high
milk producing dairy cows. Animal reproduction science, 123(3-4), 127-138.

184

African Journal of Education, Science and Technology, October 2021, Vol 6, No. 4



