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ABSTRACT. Improving the adoption of improved crop varieties is very
important to increase income, reduce hunger, sustain food security, and to
reduce poverty in sub-Saharan Africa like Ethiopia. Similarly, Belete
potato variety is one of the improved varieties that have been utilized by
Ethiopian farmers, but this variety was not conjointly adopted in all parts
of the country. Thus, this research was intended to analyze factors
influencing rural farmers' decision for the adoption of improved potato
varieties in Southern Ethiopia. Both qualitative and quantitative data were
collected from primary and secondary sources. To select the sample
respondents, two-stage sampling techniques were employed and finally,
146 households' heads were selected. To get the data survey questionnai-
res, interview schedules, Focused Group Discussions, observations and
key informant interviews were employed. To analyze the data, both
descriptive statistics and econometric model were employed. Accordingly,
the econometric model indicated that family labour, access to fertilizer,
access to credit service, frequency of extension contacts, participation in
training and field day, and educational level were positively and
significantly influenced the adoption of Belete potato adoption, however,
the market distance was influenced negatively. Therefore, this result
implies that researchers, policymakers, extension service providers and
other concerned bodies should be given attention to increasing the
adoption of improved Belete potato variety.

© 2019 Akadeemiline P8llumajanduse Selts. | © 2019 Estonian Academic Agricultural Society.

Introduction

Agriculture in the Ethiopian economy prominently is
the largest contributor to the national economic
development and the main income-generating sector
for the majority of the rural population. Among the
agricultural sectors, potato production is one that plays
a crucial role in the livelihoods of the people. Ethiopia
is known in potato production and it is the fourth-best
very important crop next to others and cultivated on
about 18.1 million hectors of land (FAOSTAT, 2010).
In Ethiopia, potato is mainly produced not only for
consumption, but it is also important to improve the
livelihoods of the people by using it as exchanges with
other commodities, for market purposes to increase the
income of households and foods of crops where there
is land grazing problem. Potato is used to overcome the
problem of seasonal food shortage when other food

crops are decreased from storages (Singh, Rana, 2013)
and it also encourages farmers as the monetary rewards
for those farmers who are participating in potato
production (Elraiah et al., 2014). Thus, the demand for
potato production in Ethiopia is very high and the
producers cover huge amount of land farming for
potato production. Potato holds great potential for
improving the livelihoods of Ethiopian people in multi-
dimensions: high yield, early maturity, excellent food
value, increasing household revenues and reduction of
food deficiency (Leprince et al., 2014).

Potato production is seasonal based and farmers tole-
rate to find out an appropriate season for its farming
base on climate variability (CSA, 2014). These pota-
toes are produced from both traditional and scientific
methods in the Ethiopian context. The scientific one is
mostly produced in the process of adoption mechanism
with selection of improved varieties coming from either
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Table 2. Definition of explanatory variables for analyses

Variables Measure- Description Expected
ment sign

AGEHH Continuous Age of household head -ve
(in years)

FAMILAB Continuous Family labour available for +ve

DISTNMkt  Continuous The distance of home from -ve

TLU Continuous Livestock owned Measured ~ +ve

OFFAIM Dummy  Involvement in off farm -ve

PARTFIDA Dummy  Participation on field +ve

CONTEXA  Continuous Contact with extension +ve

LANDHLG  Continuous Total land holding +ve

EDULEVEL Continuous Education of the household ~ +ve

ACSCRDT Dummy  Access to credit +ve
(0=no, 1=yes)

ACSTRAIN Dummy  Access to training +ve
(0=no, 1=yes)

RADIOWN Dummy Radio owner ship -ve
(0=no, 1=yes)

AVALFER Dummy  Availability of fertilizer +ve
(0=no, 1=yes)

SEX Dummy 1 if the household head is +ve

Source: Authors Computation (2018)
Results

Results of descriptive statistics

The following Table 3 and Table 4 clearly revealed
the summary of social, economic and institution of
descriptive and econometric results. Accordingly, the
results in Table 3 show the relationship between the
continuous variables with the adoption categories of the
respondents at different probability level. For example,
age of household head has a vital role in agricultural
production with special reference to adoption of Belete
potato variety production. The maximum and minimum
age of the sample households is 60 and 27 years,
respectively. On the other hand, the average age of
sample adopter and non-adopter was 38.84 and 41.12
years, respectively. The t-test result revealed that the
statistical mean difference between adopter and non-
adopter categories of the respondents was statically
significant at 5% probability level. The educational
level of farmers influences the adoption of Belete
potato and the comparison was done between adopter
and non-adopter in relation to their mean educational
level. Accordingly, the result of t-test shows that the
statistical mean difference between adopter and non-
adopter of Belete potato was significant at 1%
probability level. This shows that the education level of
adopters of Belete potato is higher than non-adopters of

Table 3. Summary of continuous variables

the technology, implying the influence of the variable
in making adoption decisions. Landholding and owner-
ship is the critical factor for agricultural production and
adoption of agricultural innovation for the farm com-
munity. In this study, the average landholding of samp-
le respondents was found to be 1.025 hectares with
standard deviation of 0.271 hectares. The maximum
land size owned by the sample households was 2
hectare while the minimum is 0.50 hectare. The average
landholding for adopter group was 1.08 hectare while
that of non-adopter group is 0.992. The t-test result
shows that there is a significant mean difference
between adopters and non-adopters at 5% probability
level.

Table (3) also indicates that access to having human
labour may increase the probability of households to
adopt Belete potato variety. In view of that, in this
study, the maximum and minimum family size was 9
and 3 persons per family. The average person equiva-
lent of sample adopter and non-adopter households is
6.192 and 5.329, respectively. Hence, the family labour
in man equivalent shows that there is significant mean
difference between both adopter and non-adopter
groups at 1% probability level. Regarding livestock
holding, the average cattle ownership of sample
households for the adopters was 4.35 TLU, while for
the non-adopters was 3.96 TLU. The result of t-test
shows that the livestock holding owned mean
difference between the two groups was statistically
significant at 1% probability level. The minimum and
the maximum distance that a farmer had to travel to
access nearest market centre were 0.30 hr and 3 hr,
respectively and it takes on average 1.56 hr with
standard deviation of 0.747. Mean distance travelled to
the nearest market centres by adopters, and non-
adopters were 1.427 hr and 1.640 hr, respectively. The
t-test result shows that there is statistically insignificant
mean difference between both adoption categories in
terms of distance to the market centre. The average
score of frequencies of farmers contact with agri-
cultural development agent accounts for adopters and
non-adopter farmers were 9.67, and 3.32, respectively
shown in Table 3. Therefore, the t-test analysis result
shows that there was significant mean difference
between both adoption categories in terms frequency of
contact with the extension agent at 1% significance
level.

Variable All sample Adopter Non-adopter t-value p-value
Min Max Mean Mean SD
Age of HHH 27 60 38.84 6.15 41.12 6.13 -2.149 0.033**
Family labor 3 9 6.192 1.32 5.329 1.19 4.012 0.000%***
Market distance 0.30 3 1.427 0.759 1.640 0.733 -1.655 0.1000N8
Education level 0 12 7 2.457 4.372 2.305 6.443 0.000***
Livestock owned 2.06 6.9 4.35 0.763 3.96 0.794 2.940 0.004***
Extension contact 2 12 9.67 1.854 3.32 1.447 22.891 0.000%***
Land holding 0.50 2 1.08 0.270 0.992 0.268 2.033 0.044**

Sources: Authors computation (2018); ** and *** at 5% and 1% probability level, respectively; NS = non-significant
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Table 4 shows the association between the dependent
variables (adoption groups) and the dummy explanato-
ry variables at different probability level. Accordingly,
sex of household head affects the adoption of Belete
potato variety in such ways that, because of the existing
socio-cultural contexts males have freedom of mobili-
ty, participating in different meetings and training.
From the total respondents, 94.2% and 5.8% of the
adopter sample farmers were male and female-headed
households, respectively. Therefore, sex of household
head is statistically significant and positive relationship
with the adoption decision at 5% probability level. This
implies that male-headed households had capability to
participate freely in different social organization to
have better exposure to the production of the selected
variety than their counterparts did. Coming to the off-
farm activities out of the total households interviewed
36 (69.2%) had participated in off-farm activities, while
52 (55.3%) had not participated. Unlike prior
expectation, participation in off-farm activities had
insignificant relationship with adoption of Belete
potato variety at 5% probability level.

Access to credit service is another factor that
influences the adoption decision of farmers and most of
the Belete potato adopter farmers got the loan in kind
especially the improved seeds and fertilizers; because
those are only obtained from input supply office in
collaboration with Omo Microfinance and Kebele
multi-purpose saving and credit cooperatives. Out of
the total sample respondents, 41.1% got credit service
from the district credit service were delivering
institutions to run their agricultural production. On the
other hand, 58.9% of the total sample households were
non-credit recipients. Additionally, 55.8% and 34.0%
of the adopter and non-adopter sample households
accessed credit services. The chi-square result showed
that access to credit service had an association with the
adoption of Belete potato variety among farmers at 1%
probability level. Regarding access to training service,
the sample households had taken training on fertilizer
application, planting methods and other management
methods like chemical application for the variety. Trai-
ning is also important for easily applying the innovation

Table 4. Summary of discrete/dummy variables

at farmers' level to get more yields by the farm com-
munity in the district. 67.3% and 30.9% of the adopter
and non-adopter sample respondents have participated
in training related to Belete potato variety, respectively.
The chi-square result revealed that training has
statistically significant relationship with the adoption of
Belete potato variety at 1% probability level.

On the field day participation, farmers exchange
information on agricultural practices, which have an
important role in the adoption of improved agricultural
technologies, which is evidence-based extension sys-
tem where information is shared easily on the compara-
tive advantage, agro-ecological suitability of the
technology to be adopted by showing tangible results in
the real-life situation. The sample adopter and non-
adopter sample households selected for the study
participated on field day were 76.9% and 40.4%,
respectively. The chi-square result indicates that the
association between participation in field day and the
two adoption categories of Belete potato variety is
statistically significant at 1% probability level. Ferti-
lizer availability on time determines adoption decision
of Belete potato varieties and which helps to increase
production and productivity. Accordingly, out of the
total sampled respondents, 47.9% got access to
fertilizer from the district service delivering institutions
to run their agricultural production. 71.2% and 35.1%
of the adopter and non-adopter sample households
accessed fertilizer on time. The chi-square result
showed that the relationship between fertilizer availa-
bility and the adopter of Belete potato variety is
statistically significant at 1% probability level. In this
study, respondents' radio ownership was measured on
having radio to get up-to-date information which
contributes to the adoption of agricultural innovation
and farmers who have radio ownership on Belete potato
production had the opportunity to decide to use the
variety. When we compared the adopters and non-
adopters radio ownership, 48.1% of the adopters had
radio ownership whereas 37.2% of the non-adopters got
access to utilize radio, which had statistically insignifi-
cant with adoption of Belete potato production in
Table 4.

Variable Response Adopter Non-adopter Total X? P-value
N % N % N %

Sex of house hold head M 49 94.2 76 80.9 125 85.6

F 3 5.8 18 19.1 21 14.4 4.867 0.027**
Access of training Yes 35 67.3 29 30.9 64 43.8

No 17 32.7 65 69.1 82 56.2 18.074 0.000%***
Off-farm participation Yes 36 69.2 52 55.3 88 60.3

No 16 30.8 42 44.7 58 39.7 2.706 0.100M8
Field participation Yes 40 76.9 38 404 78 53.4

No 12 231 56 59.6 68 72.3 17.923 0.000%***
Access to fertilizer Yes 37 71.2 33 35.1 70 479

No 15 28.8 61 64.9 76 52.1 17.431 0.000%***
Access to credit service Yes 29 55.8 31 34.0 60 411

No 23 44.2 63 67.0 86 58.9 7.184 0.007***
Radio ownership Yes 25 48.1 35 37.2 60 411

No 27 51.9 59 62.8 86 55.5 1.626 0.202Ns

Sources: Authors computation (2018); ** and *** at 5% and 1% probability level, respectively; NS = non-significant
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Results of the econometric model

The results in Table 5 indicate how a logistic
regression model explains explanatory variables such
as economic, institutional, demographic and as
indicated, 85.6% of the total variation for the Belete
potato variety. The chi-square result also shows that the
parameters are significantly different from zero at
P<0.01 for the adoption of Belete potato variety. The
model correctly predicted sample size of 75% and
91.5% for adopters and non-adopters, respectively.
From fourteen explanatory variables hypothesized to
influence the adoption decision, eight of them; namely,
family labour, availability of fertilizer, access to credit

service, frequency of contacts with extension agents,
participation in training, education status and field day
participation were found to be significantly influencing
the probability of adoption of Belete potato variety at
1% and 5% level of significance. Whereas market
distance influenced the adoption of Belete potato
variety negatively at 10% level of significance. On the
contrary, the remaining six non-significant explanatory
variables; sex of household head, age of household
head, participation of farm activity, livestock owned,
radio ownership and cultivated land size are influencing
the adoption of Belete potato variety but not
statistically significant.

Table 5. Binary logistic regression for factors influencing the adoption of Belete potato variety

Variables B Wald Sig. Odd ratio
Sex of house hold head 0.825 1.019 0.655 0.418 2.281
Age of household head -0.070 0.045 2.361 0.124 0.933
Educational status 0.635 0.322 3.891 0.049** 1.888
Access to training 1.707 0.629 7.363 0.007*** 5.513
Off-farm participation 0.123 0.626 0.039 0.844 1.131
Livestock ownership (in TLU) 0.200 0.362 0.307 0.580 1.222
Family labor 0.500 0.239 4.371 0.037** 1.649
Access to credit service 1.447 0.613 5.563 0.018** 4.249
Auvailability of fertilizer 1.346 0.647 4.335 0.037** 3.844
Frequency of extension contact 1.073 0.352 9.278 0.000*** 2.923
Radio ownership 0.389 0.598 0.423 0.516 1.475
Market distance -0.607 0.356 2.916 0.088* 0.545
Cultivated land size 1.107 0.981 1.273 0.259 3.024
Field participation 1.596 0.668 5.713 0.017** 4.932

Constant -11.239 3.298 11.612 0.001 0.000

- 2log likelihood 87.401

Significance 0.000

Chi-square(X?) 102.74%**

Correct Prediction of adopter 75

Correct prediction of non-adopter 91.5

Overall percentage 85.6

Source: Authors computation (2018); Note: ***, ** and * are significant at less than 1%, 5% and 10% level of significance

Discussion

From the above result in (Table 5) from the total four-
teen variables, eight of them had positively influence
adoption of Belete potato variety. Additionally, the
detail relationships of those statistically significant
explanatory variables with the adoption of Belete
potato variety are described as: Educational status had
positively and significantly influenced the probability
of adoption of Belete potato variety at less 5% level.
The odds in favour of adopting Belete potato variety
increased by a factor of 1.88 for potato producers who
are more educated, keeping all other factors constant.
This shows that education raises the awareness of
Belete potato producers they get more access to
information and this recommends that farmers with
higher educational background would have better
chance to access information can simply realize the use
of Belete potato. This result is consistent with earlier
studies of (Bekele et al., 2013). Access to training was
positively and significantly influenced the adoption of
Belete potato variety at 1% probability level. The odds
ratio in favour of adopting Belete potato variety
increases by a factor of 5.513 when the farmer is
trained, keeping the influence of other factors constant.
When farmers get knowledge, skills and attitudes

Agraarteadus | Journal of Agricultural Science 2 @ XXX o 2019 99-106

training their probability to accept and adopt the
improved new varieties as Belete potato increased too.
This finding is similar to the results of (Ahmed et al.,
2016).

Family labour was positively and significantly
influenced the adoption of Belete potato variety at 5%
probability level. The outcome of the odds ratio
indicates that if the household head has raised in the
number of family labour in mam equivalent in one unit,
the logs of odds ratio is in favour of the households'
adoption of Belete potato variety will raise by 1.649 as
labour works raise by one unit. This result is the fact
that when farmers are not facing shortage of labour
works at farming activities they can easily manage the
adoption activities of Belete potato. The finding of this
study endorses the findings of (Adesope, 2006; Garba,
2016). Access to credit service was positively and
significantly influenced the adoption of Belete potato
variety at 5% probability level. The result of the model
shows that the odds ratio in favour of farmers' adoption
Belete potato increases by the factor of 4.249 when
there is access to credit services. This reveals that
access to credit increases farmer's opportunity to adopt
Belete potato variety and the findings of (Garba, 2016;
Kafle, 2011) confirms this also.
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Availability of fertilizer had positive and significant
influence to the adoption of Belete potato at 5%
probability level. The odds ratio in favour of adopting
Belete potato technology increases by a factor of 3.844
as availability of fertilizer raises by one unit as the
fertilizer available on time, keeping all other factors
constant. This means that those farmers who get
chemical fertilizer on time are more likely to adopt
Belete potato variety than those who do not have access
to fertilizer on time. Chilot et al. (1996) reported a
similar result. Frequency of extension contact was
found to be positively and significantly affecting the
adoption of Belete potato production at 1% probability
level. The odds ratio in favour of adopting Belete potato
variety increases by a factor of 2.923 as a farmer-
extension contact raises by one unit, keeping all other
factors constant. This could be because increased
farmers' contact with extension agents significantly
raises farmers' awareness of available technologies.
This study was similar to the findings of (Adella, 2014;
Namwata et al., 2010).

The market distance was negatively and significantly
associated with the adoption of Belete potato produc-
tion at 10% probability level. Moreover, as the market
distance increases, the logs of odds ratio in favour of
farmers' adoption of Belete potato will decrease by
0.545 as market distance raises by one unit, keeping all
other factors constant. This further shows that as market
distance decreases, adoption of the variety by the
household raises. The result is consistent with the
finding of (Legesse et al., 2001; Yishak, 2005). Field
participation has positive and significant relationship to
adoption of Belete potato variety at less than 5%
probability level. Keeping all other factors constant, the
odds ratio in favour of adopting Belete potato varieties
raises by a factor of 4.932 as a farmer meeting in field
days raises by one unit. The result shows having formal
information through field day Participation raises the
likelihood of adoption of Belete potato variety. This
result is in line with (Tesfaye et al., 2001).

Conclusion and Policy implications

The aim of this study was to assess Belete potato
varieties the adoption determinates in Doyogena
district in Southern Ethiopia. The variations in adoption
perform among the households were assessed from the
point view of various factors which influence farmers'
adoption behaviour. These influencing factors are
categorized as demographics, institutional, economic
and resource ownership factors. The outcome result
indicates that the relative influence of different
variables on probability of adoption of Belete potato
variety. Thus, seven variables namely family labour,
availability of fertilizer, access to credit service,
frequency of extension contact, access to training,
education status and field day participation were
positively and significantly influenced the adoption of
Belete potato variety. However, market distance was
influenced negatively. Thus, to promote the adoption of
Belete potato variety by smallholder farmers in the

study context the following suggestions are forwarded
for the concerned bodies for further interventions:

e Extension and other organizations to target them
during on-farm research and improved technology
promotion, as they can easily understand about the
technology.

e Farmer training centres may be well equipped
with training facility will help to deliver qualified
knowledge and skill-based training to farmers to
improve the adoption decision.

o Well-equipping work force with the necessary
skill and knowledge through training is important to
increase the production performance of the variety.

e Establishing rural micro-institutions to expand
access to credit in all-inclusive manners so that farmers
can easily access it.

e Providing technical support on access to get
fertilizer should be encouraged.

e Providing rural FTC systems with well-equipped
work force who can deliver training.

o Establishing rural markets at village levels with
accessible roads

e Finally, the government and other stakeholders
should support Belete potato producing farmers so as to
increase the adoption degree of improved varieties.
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Introduction faster rate of seed germination and rapid seedlings
growth and development; greater numbers of fruits per
plant (in vegetable crops) and greater numbers of seeds
per year (in cereal crops) are only some of the benefi-
cial effects of the vermicompost usage in agricultural
production (Anonymous, 2009).

Pure vermicompost is not so good for agricultural
production, because it contains too much nutrients
(Olle 20164, Olle, 2017).

The beneficial effects in using vermicompost based
substrates in agriculture (Olle, 2016b): it accelerates
growth; increases crop yields; creates a favorable
environment for beneficial micro-organisms; perma-
nently improves soil structure; increases plant secre-
tion; in case of plants with longer growing season,
additional fertilization with biohumus or its leotion is
sufficient, provision of mineral fertilizers is not
necessary in this case; 100% natural, ideal for use in
organic farming and in artificial environments.

Therefore the author decided to give a literature
overview article about vermicompost, its importance
and benefit in agriculture.

In recent years, the disposal of organic wastes from
domestic, agricultural and industrial sources has caused
increasing environmental and economic problems and
many different technologies to address this problem
have been developed. The growth of earthworms in
organic wastes has been termed vermiculture and the
processing of organic wastes by earthworms is known
as vermicomposting (Edwards, 2004). There is a
marked trend towards the use of novel technologies,
mainly based on biological processes, for recycling and
efficient utilization of organic residues. Therefore, it is
possible to conserve the available resources and to
recover the natural products, and in some cases, to
combat the disposal problems and minimize the
pollution effects. Vermicomposting has been arising as
an innovative biotechnology for the conversion of agro-
industrial wastes into value added products, which can
be utilized for improving the soil structure and fertility
in organic farming (Garg, Gupta, 2009).

Reduced use of water for irrigation, reduced pest
attack, reduced termite attack, reduced weed growth;
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What is vermicomposting?

Vermicomposting is generally defined as the solid
phase decomposition of organic residues in the aerobic
environment by exploiting the optimum biological
activity of earthworms and microorganisms (Garg,
Gupta, 2009).

Vermicomposting is described as "bioxidation and
stabilization of organic material involved by the joint
action of earthworms and mesophilic micro-orga-
nisms". Vermicompost produced by the activity of
earthworms is rich in macro and micronutrients,
vitamins, growth hormones, enzymes such as prote-
ases, amylases, lipase, cellulase and chitinase and
immobilized microflora. The enzymes continue to
disintegrate organic matter even after they have been
ejected from the worms (Barik ef al., 2011).

Vermicomposting involves the composting of organic
wastes through earthworm activity. It has proven
successful in processing sewage sludge and solids from
wastewater, materials from breweries, paper waste,
urban residues, food and animal wastes, as well as hor-
ticultural residues from processed potatoes, dead plants
and the mushroom industry (Dominguez, Edwars,
2004).

Vermicomposting is a decomposition process in-
volving the joint action of earthworms and micro-
organisms. Although microorganisms are responsible
for the biochemical degradation of organic matter,
earthworms are crucial drivers of the process, by
fragmenting and conditioning the substrate and dra-
matically altering its biological activity. Earthworms
act as mechanical blenders and by comminuting the
organic matter they modify its physical and chemical
status, gradually reducing its C:N ratio, increasing the
surface area exposed to micro-organisms and making it
much more favourable for microbial activity and
further decomposition. Greatly during passage through
the earthworm gut, they move fragments and bacteria-
rich excrements, thus homogenizing the organic
material. The end-product, or vermicompost, is a finely
divided peat-like material with high porosity and water
holding capacity that contains most nutrients in forms
that are readily taken up by the plants. These earthworm
casts are rich in organic matter and have high rates of
mineralization that implicates a greatly enhanced plant
availability of nutrients, particularly ammonium and
nitrate (Dominguez, Edwars, 2004).

The vermicomposting process different phases during
the process are as follows (Garg, Gupta, 2009): (1)
Initial pre-composting phase: The organic waste is pre-
composted for about 15 days before being fed to earth-
worms. During this phase, readily decomposable com-
pounds are degraded and the potential volatile substan-
ces are eliminated which may be toxic to earthworms.
(2) Mesophilic phase: During this phase, earthworms,
through their characteristic functions of breaking up
organic matter, combine it with the soil particles and
enhance microbial activities and condition organic
waste materials for the formation of organic manures.
(3) Maturing and stabilization phase.
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History

Earthworm has caught imagination of philosophers
like Pascal and Thoreau (Adhikary, 2012). Civiliza-
tions, including Greece and Egypt valued the role
earthworms played in soil. The ancient Egyptians were
the first to recognize the beneficial status of the
earthworm. The Egyptian Pharaoh, Cleopatra (69-30
B.C.) said, "Earthworms are sacred." She recognized
the important role the worms played in fertilizing the
Nile Valley croplands after annual floods. Removal of
earthworms from Egypt was punishable by death.
Egyptian farmers were not allowed to even touch an
earthworm for fear of offending the God of fertility. The
Ancient Greeks considered the earthworm to have an
important role in improving the quality of the soil. The
Greek philosopher Aristotle (384—322 B.C.) referred to
worms as the intestines of the earth (Medany, 2011).

Sir Surpala (10 Cent. A.D., the ancient Indian
scientist) recommended to add earthworms to the soil
to receive sufficient yield of fruits as pomegranates
(Sinha, 2014b).

Earthworms are truly justifying the beliefs and ful-
filling the dreams of Sir Charles Darwin who called
them as unheralded soldiers of humankind and friends
of farmers and said that there may not be any other
creature in world that has played so important a role in
the history of life on earth (Sinha et al., 2014a). They
are also justifying the beliefs of great Russian scientist
Dr. Anatoly Igonin (Sinha et al., 2014a), who said:
Nobody and nothing can be compared with earthworms
and their positive influence on the whole living Nature;
they create soil and improve soils fertility and provide
critical biospheres functions: disinfecting, neutralizing,
protective and productive (Sinha et al., 2014a).

Composition and quality of vermicompost

The agro-industrial wastes are huge source of plant
nutrients and their disposal means the ultimate loss of
the resourceful material. Some agro-industrial pro-
cessing wastes explored for vermicomposting are
presented in Table 1.

Table 1. Potential agro-industrial processing wastes (Garg,
Gupta, 2009)

Agricultural wastes
Rice husk, cereal residues, wheat bran, millet straw etc.

Food processing waste
Canning industry waste, breweries waste, dairy industry waste,
sugar industry waste press mud and trash, wine industry waste, oil
industry waste-non edible oil seed cake, coffee pulp, cotton waste
elc.

Wood processing waste
Wood chips, wood shavings, saw dust

Other industrial wastes
Fermentation waste, paper and cellulosic waste, vegetal tannery
waste

Local organic products
Cocofiber dust, tea wastes, rice hulls efc.

Fruits and vegetable processing waste
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Vermicompost is a peat like material containing most
nutrients in plant available forms such as nitrates,
phosphates, calcium, potassium, magnesium efc. It has
high porosity, water holding capacity and high surface
area that provides abundant sites for microbial activity
and for the retention of nutrients. The plant growth
regulators and other plant growth influencing materials
i.e. auxins, cytokinins and humic substances etc.
produced by the microbes have been found in vermi-
composts. The nutrients status of the vermicompost
obtained from different organic materials is given in
Table 2 (Garg, Gupta, 2009).

Table 2. Chemical composition of vermicompost (Garg, Gupta,
2009)

Characteristics Value
Organic carbon, % 9.15t0 17.88
Total Nitrogen, % 0.5t00.9
Phosphorus, % 0.1t00.26
Potassium % 0.15 t0 0.256
Sodium % 0.055t0 0.3
Calcium & magnesium (Meq/100 g) 22.67to 47.6
Copper; mg kg 2.0t09.5
Iron, mg kg™ 2.0t09.3
Zinc, mg kg™ 5.7t09.3

Sulphur, mg kg 128.0 to 548.0

Vermicomposting technology is a suitable tool for
efficient conversion of agro-industrial processing
wastes, which serves as a rich source of plant nutrients.
These waste materials are packed with a tremendous
source of energy, protein and nutrients, which would
otherwise be lost if they are disposed as such in the
open dumps and landfills. Moreover, with the use of
vermicompost as organic amendments in the agricultu-
re, recycling of the nutrients back to the soil takes place,
in turn, maintaining the sustainability of the ecosystem
(Garg, Gupta, 2009).

Roles of vermicompost

Beneficial roles of vermicompost (Adhikary, 2012):
(1) Red worm castings contain a high percentage of
humus. Humus helps soil particles form into clusters,
which create channels for the passage of air and
improve its capacity to hold water. (2) Humus is
believed to aid in the prevention of harmful plant
pathogens, fungi, nematodes and bacteria. (3) A worm
casting (also known as worm cast or vermicast) is a
biologically active mound containing thousands of
bacteria, enzymes, and residues of plant materials that
were not digested by the worms. (4) Castings contain
nutrients that are readily available to plants. (5) The
activity of the worm gut is like a miniature composting
tube that mixes conditions and inoculates the residues.
(6) Worm castings are the best imaginable potting soil
for greenhouses or houseplants, as well as gardening
and farming. (7) Plant Growth Regulating Activity:
Some studies speculated that the growth responses of
plants from vermicompost appeared more like
"hormone induced activity" associated with the high
levels of nutrients, humic acids and humates in vermi-
compost. (8) Ability to Develop Biological Resistance

in Plants: Vermicompost contains some antibiotics and
actinomycetes that help in increasing the "power of
biological resistance" among the crop plants against
pest and diseases. Spray of chemical pesticides was sig-
nificantly reduced by over 75% where earthworms and
vermicompost were used in agriculture. (9) Ability to
Minimize Pests Attack: There seems to be strong evi-
dence that worm castings sometimes repel hard-bodied
pests. (10) Ability to Suppress Plant Disease: Studies
reported that vermicompost application suppressed
20%—-40% infection of insect pests i.e. aphids (Myzus
persicae), mearly bugs (Pseudococcus spp.) and cabba-
ge white caterpillars (Peiris brassicae) on pepper
(Capiscum annuum), cabbage (Brassica oleracea) and
tomato (Lycopersicum esculentum). (11) Vermimeal
Production: With the increasing demand for animal
feed protein bolstered by the continuing growth of
human population and food source, the production of
vermimeal be considered as the most economically
feasible application of vermiculture.

The beneficial impacts of vermicompost on soil
(Sinha, 2014b):

1. Increase the 'Soil Organic Matter' (SOM), soil
structure and prevent soil erosion.

2. Increase beneficial soil microbes,
activity and nutrients.

3. Improve cation exchange capacity.

4. Reduces bulk density of soil, prevents soil
compaction and erosion.

5. Suppression of soil-born plant diseases.

6. Increase water-holding capacity of soil.

7. Remove soil salinity and sodicity.

8. Maintain optimal pH value of soil.

microbial

Vermicompost is ideal organic manure for better
growth and yield of many plants due to following
reasons (Joshi et al., 2015):

1. Vermicompost has higher nutritional value than
traditional composts.

2. This is due to increased rate of mineralization and
degree of humification by the action of earthworms.

3. Vermicompost has high porosity, acration, draina-
ge, and water-holding capacity.

4. Presence of microbiota particularly fungi, bacteria
and actinomycetes makes it suitable for plant growth.
Nutrients such as nitrates, phosphates and exchange-
able calcium and soluble potassium in plant-available
forms are present in vermicompost.

5. Plant growth regulators and other plant growth
influencing materials produced by microorganisms are
also present in vermicompost.

6. Production of cytokinins and auxins was found in
organic wastes that were processed by earthworms.

7. Earthworms release certain metabolites, such as
vitamin B, vitamin D and similar substances into the
soil.

8. In addition to increased N availability, P, K, Ca
and Mg availability in the casts are found.
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Vermicompost's role in the nutrition of agricultural
fields has attracted attention of researchers worldwide
only in recent decades. Waste management is conside-
red as an integral part of a sustainable society, thereby
necessitating diversion of biodegradable fractions of
the societal waste from landfill into alternative
management processes such as vermicomposting.
Earthworms excreta (vermicast) is a nutritive organic
fertilizer rich in humus, NPK, micronutrients, bene-
ficial soil microbes; nitrogen-fixing, phosphate solubi-
lizing bacteria, actinomycets and growth hormones
auxins, gibberlins and cytokinins. Both vermicompost
and its body liquid (vermiwash) are proven as both
growth promoters and protectors for crop plants
(Adhikary, 2012).

Vermicompost contains plant nutrients including N, P,
K, Ca, Mg, S, Fe, Mn, Zn, Cu and B. The high percent-
age of humic acids in vermicompost contributes to
plant health, as it promotes the synthesis of phenolic
compounds such as anthocyanins and flavonoids which
may improve the plant quality and act as a deterrent to
pests and diseases (Theusnissen ef al., 2010).

Vermicompost is made up primarily of C, H and O
and contains nutrients such as N, P, Ca, K, Mg, S and
micronutrients that exhibit similar effects on plant
growth and yield as inorganic fertilizers applied to soil.
Similarly, vermicompost contains a high proportion of
humic substances, which provide numerous sites for
chemical reaction; microbial components known to
enhance plant growth and disease suppression through
the activities of bacteria (Bacillus), yeasts (Sporobolo-
myces and Cryptococcus) and fungi (Trichoderma), as
well as chemical antagonists such as phenols and amino
acids (Theunissen et al., 2010).

Earthworms and vermicompost can boost horticultu-
ral production without agrochemicals. It will provide
several social, economic and environmental benefits to
the society by way of producing 'chemical-free' safe,
'‘nutritive and health protective' (rich in minerals and
antioxidants) foods (even against some forms of
cancers) for the people; salvaging human wastes and
replacing the dangerous 'agrochemicals' from the face
of earth. The use of vermicompost in farms also
'sequester’ huge amounts of atmospheric carbon
(assimilated by green plants during photosynthesis) and
bury them back into the soil improving the soil fertility,
preventing erosion or compaction and also reducing
greenhouse gas and mitigating global warming (Sinha
etal., 2013).

Effect of vermicompost on agricultural crop
performance

Yield. Studies on the production of important vege-
table crops like tomato (Lycopersicon esculentum),
eggplant (Solanum melongena) have yielded very good
results (Adhikary, 2012). Similarly the overall
productivity of potato was significantly higher on
vermicompost applied about 6 tons/ha as compared to
control (Adhikary, 2012). Vermicast produced higher
garden pea green pod plants, higher green grain weight
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per plant, and higher green pod yield as compared to
chemical fertilizer (Adhikary, 2012). The perusal of the
data revealed that "Parthenium Vermicompost" applied
at 5 t/ha enhanced the yield of eggplants (Solanum
melongena) (Seethalakshmi, 2011). The use of vermi-
compost as a source of organic manure in supple-
menting chemical fertilizer is becoming popular among
the farmers of the country. Vermicompost increase in
crop yield probably because of higher nutrient uptake
(Seethalakshmi, 2011).

Growth. Worms and vermicompost promoted excel-
lent growth in the vegetable crop with more flowers and
fruits development (Adhikary, 2012). Vermicompost
can have dramatic effects upon the germination,
growth, flowering, fruiting and yields of crops (Mistry,
2015). Vermicompost stimulated growth of tomato
transplants, with up to a 2.2-fold increase occurring in
shoot biomass. Differences in growth were attributed
mainly to differences in nutrient content of the potting
mixtures, but some changes in physical and biological
properties of the substrate could also be responsible
(Tringovska, Dintcheva, 2012). The perusal of the data
revealed that "Parthenium Vermicompost" applied at
5 t/ha enhanced the growth of eggplants (Solanum
melongena) (Seethalakshmi, 2011). Application of
vermicompost increased seed germination, stem height,
number of leaves, leaf area, leaf dry weight, root length,
root number, total yield, number of fruits/plant (Joshi e?
al., 2015).

Nutrient content. Vermicast produced higher
percentage of protein content and carbohydrates in
garden pea as compared to chemical fertilizer
(Adhikary, 2012). The perusal of the data revealed that
"Parthenium Vermicompost" applied at 5 t/ha enhanced
the food quality of eggplants (Solanum melongena)
(Seethalakshmi, 2011). Application of vermicompost
increased chlorophyll content, pH of juice, total soluble
solids of juice, micro and macronutrients, carbohydrate
(%) and protein (%) content and improved the quality
of the fruits and seeds. Studies suggested that treat-
ments of humic acids, plant growth promoting bacteria
and vermicomposts could be used for a sustainable
agriculture discouraging the use of chemical fertilizers
(Joshi et al., 2015).

Plant protection. The most significant observation
was drastically less incidence of diseases in worm and
vermicompost applied plant (Adhikary, 2012). Accor-
dingly, vermicompost also protects plants against
various pests and diseases either by suppressing or
repelling them or by inducing biological resistance in
plants (Sinha et al., 2013). Disease resistance is a plus
Cornell University lab trials have shown promise for
applying the solid vermicompost and its non-aerated
extract as a control for Pythium aphanidermatum, a
disease common to many vegetable crops. "Garlic
doesn't tend to have Pythium problems," points out
Fraser (Dunn, 2011). "So I was looking for how well
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the compost would support plant growth. We saw a
definite impact on leaf growth and weight gain." "The
healthier and more vigorous the plants are with the
microbiology in their root zone, the more the plants are
able to thwart attacks from destructive crop pathogens
and insect pests," he elaborates Recent Ohio State
University studies also concluded that crops fed with
vermicompost are also more resistant to blight,
bacterial wilt, parasitic nematode attacks and powdery
mildew than those on synthetic fertilizers (Dunn, 2011).

Human health. Organically grown fruits and vege-
tables especially on 'earthworms and vermicompost'
have been found to be highly nutritious, rich in
'proteins, minerals and vitamins' and 'antioxidants' than
their chemically grown counterparts and can be highly
beneficial for human health. They have elevated
antioxidants levels in about 85% of the cases studied.
They have been found to be protective against several
forms of 'cancers' and against 'cardiovascular diseases'
(Sinha, 2012).

Conclusions

Vermicompost produced by the activity of earth-
worms is rich in macro and micronutrients, vitamins,
growth hormones, enzymes such as proteases, amy-
lases, lipase, cellulose and chitinase and immobilized
microflora. Vermicompost is optimal organic manure
for better growth and yield of many plants. It can
increase the production of crops and prevent them from
harmful pests without polluting the environment.
Application of vermicompost increased growth,
improved plants nutrient content, and improved the
quality of the fruits and seeds.
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ABSTRACT. The purpose was to assess the effect of silicon on the leaf
lettuce production. The experiments in the greenhouse were carried out in
the spring 2014 at the Estonian Crop Research Institute. Treatments:
1) stabilized silicic acid treatment; 2) control. Si treatment (2 mL L™ of
silicic acid): First spray, when 1 true leaf was present; second spray was
two weeks after spray 1; third spray was two weeks after spray 2. The pH
of spray solution was 5.5. pH of spray solution was 5.5. Control plants
were treated with water. The plants were 26% higher in Si variant. The
width of leaf lettuce was 32% larger in Si variant. In leaf lettuce the
phosphorus content was 14% higher, the content of calcium was 32%
higher, the content of magnesium was 12% higher in Si variant than in

Keywords: growth, leaf lettuce,

. -~ ; control.
nutrients, silicon, quality.
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Introduction

Silicon is the second most abundant element in soil,
comprising 50-70% of soil mass. All plants contain
some Si in their cells and tissues (Olle, 2014). Still, the
plant-available Si content in soils for plant growth and
development may be insufficient. Plant available Si
fertilization might help to provide plants with this
nutrient. Silicon enhances growth, improves protection
against pathogens (pests and diseases) and abiotic
stresses like ions, salinity, water, temperature (Guntzer
et al., 2012; Thilagam et al., 2014; Olle, Narits, 2015;
Olle, Schnug, 2016). Silicon nutrition reverses
succulence induced by high nitrogen and enhances crop
growth and yield (Vasanthi et al., 2014).

Silicon treated plants become stronger, sturdier and
naturally more tolerant to drought, mineral imbalance
and extremes of temperature (Bent, 2014). Silicon
application could improve crop production under
extreme climatic conditions (Shakoor, 2014; Shakoor,
Bhat, 2014). Bioactive silicon helps to take up more
nutrients and utilize water and minerals more
efficiently, reducing their requirements for water,
fertilizers and plant protection chemicals during
cultivation (Bent, 2014).

Silicic acid agro technology (SAAT), developed by
Dr Henk-Maarten Laane (Bent, 2014), is effective on
almost every crop with increases of root system, loner

stem/tillers, leaf area and chlorophyll content and nut-
rient uptake resulting in increased yield quantity and
quality (Bent, 2014). Silicic acid agro-technology
decreases biotic and abiotic stresses. Due to lower
infection, rates pesticide use can be reduced (Bent,
2014). The product is safe for plants, soil, growers and
consumers. The investigation was undertaken to deter-
mine effects of silicon on the leaf lettuce growth and
quality. Those experiments were important to carry
through because of silicon nutrition is substantive,
because of it enhances growth, improves protection
against pathogens (pests and diseases) and abiotic
stresses like ions, salinity, water, temperature.

Materials and Methods

Experiments in a greenhouse were carried out in
March to May of 2014 at the Estonian Crop Research
Institute. In experiment leaf lettuce cv. 'Aficion' was
used. The treatments were stabilized silicic acid treat-
ment and a water control. Seed were sown in plastic
trays in a heated glass greenhouse on 21 March 2014.
When seedlings were 12 days-old they were transplan-
ted into individual pot (9 cm diameter) containing
Novarbo B2 Organic Biolan substrate (lime content
6 kgm3, fertilizer content 1.0 kg-m?3, fertilizer
N12:P6:K22, pH neutral) for organic cultivation.

Silicic acid (2 mL L™?) was applied when 1 true leaf
was present (14 April 2014) then again after 2 weeks
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(28 April 2014), and with a third application in another
2 weeks (12 May 2014). The pH of treatment solution
was 5.5. Control plants were treated with water with pH
5.5. The lighting at a plant level was approximately 380
lumen. Day and night temperatures were 20 and 18°C,
respectively. Treatments consisted of 96 plants
consisting of 12 plants in 8 replications. The
experiment was arranged in a randomized complete
block design (RCBD). On 15 May 2014 stem height
and diameter of stem were recorded. Nitrate, nitrogen,
phosphorus, potassium, calcium and magnesium
contents were determined. The content of nitrogen was
determined according to copper catalyst Kjeldahl
Method (984.13). Nitrate contents were determined in
extracts by Fiastar 5000. Phosphorus was determined
with a Kjeldahl digest by Fiastar 5000 (AN 5242;
Stannous chloride method, ISO/FDIS 15681).
Potassium was determined with a flame photometric
method (956.01). Determination of calcium was with
the o-cresolphthalein complexone method (ISO 3696,
in Kjeldahl Digest by Fiastar 5000). Magnesium was
determined with the Fiastar 5000 (ASTN90/92; Titan
Yellow method). Analyses of variance were carried out
on the data obtained using the programme Agrobase.
Fisher’s LSD test was run on data.

Results

Treatment affected plant height with those treated with
Si being taller than the controls variant (Table 1). The
height increased by 26% in Si treated plants. Lettuce
shoot width was affected by treatment as follows: in Si
treated plants the width of lettuce plants increased by
32% (Table 1). Treatment did not affect leaf nitrate and
nitrogen content (Table 2). The phosphorus content of
lettuce leaves dry matter was higher in Si treated plants
compared to control (Table 2). Si treatment increased
the content of phosphorus in lettuce leaves dry matter
by 14%. Potassium content in lettuce leaves dry matter
was not affected by treatment (Table 2). The calcium
and magnesium contents in lettuce leaves dry matter
were higher in Si treated plants (Table 2). Si treatment
increased the content of calcium in lettuce leaves dry
matter by 22%. Si treatment increased the content of
magnesium in lettuce leaves dry matter by 15%.

Table 1. Leaf lettuce transplant height (A) and width (B) as a
result of treatment with silicon (Si) as opposed to the water
control.

Item Plant height (cm) Plant width (cm)

Si Control Si Control
Average 9.75 7.19 9.94 6.75
St. dev. 0.79 0.40 1.53 0.45
P <0.001 <0.001

Table 2. The content of nitrates in raw leaf lettuce transplant; the contents of nitrogen, phosphorus, potassium, calcium and
magnesium in leaf lettuce as a result of treatment with silicon (Si) as opposed to the water control.

Item Nitrate content Nitrogen content
(mg kg) (%) (%)

Phosphorus content

Potassium content Calcium content | Magnesium content
(%) (%) (%)

Si Control Si Control Si

Control Si

Control Si Control Si Control

Average| 3.38 3.37 2.15 1.96 0.51 0.44

4.86 451 1.48 1.15 0.41 0.35

St. dev. 1.19 0.95 0.53 0.31 0.04 0.04

0.82 0.63 0.15 0.05 0.03 0.02

P 0.98 0.55 0.04

0.52 0.006 0.03

Discussion

The leaf lettuce growth was enhanced due to
treatment with Si as has been reported for other crops
(Haghighi et al., 2012; Torabi et al., 2012; Olle, Narits,
2015; Zhu, Gong, 2014; Roohizadeh et al., 2015).
Silicon nutrition reverses succulence induced by high
nitrogen and enhances crop growth and yield (Vasanthi
et al., 2014). Greger et al. (2011) found that biomass in
lettuce was increased by Si and the root:shoot ratio was
unchanged.

In this investigation, weight was not measured, but it
can be assumed that increased height and width of
plants the biomass is also increased. Application of Si
can increase yield (Jarosz, 2014). Improved Si
management is important to sustain crop productivity
(Meena et al., 2014).

By Si treatment, the elements phosphorus, calcium
and magnesium contents were increased in leaf lettuce.
Bent (2014) found that treatment with silicon increases
nutrient uptake and that silicic acid agro-technology
increases nutrient uptake by plants. Greger et al. (2011)
reported that for some nutrients silicon in lettuce
affected the uptake and distribution, while not affecting
other nutrients. In the present investigation phosphorus
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was increased by treating leaf lettuce with silicic acid
solution compared to the untreated control. In contrast,
Greger et al. (2011) found that phosphorous decreased
with Si in lettuce. Decrease of phosphorus is mainly a
dilution effect; the amount of P was unchanged or
increased because of the Si-induced increase of
biomass (Greger et al., 2011). Higher calcium content
is useful in suppressing insect and disease attack and
increasing transportability and storage quality (Olle,
2013). Increased magnesium after Si treatment is
desirable because higher Mg reduces incidence of
insect pests and diseases (Cakmak, 2013). Jayawardana
et al. (2014) found that disease incidence was delayed
by 2 days in plants treated with Si. Marodin et al.
(2014) reported that Si reduced occurrence of fruit
deformities. Foliar application of Si is effective against
aphids (Guntzer et al., 2012).

At a glance: silicon fertilisers with high plant-
available silicon content have many potential benefits
and sufficient Si supply aids healthy growth and pro-
duct development. Applied silicon fertilisers interact
positively with applied major and trace elements
improving their agronomic performance and efficiency.
Silicon fertilisers also enhance the plants’ ability to
resist or tolerate biotic stress such as attack of insect
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pests and fungal attacks (Bent, 2014; Smith, 2011; Zhu
and Gong, 2014; Vasanthi et al., 2014). Silicon
fertilisers can help alleviate abiotic stresses due to
acidity, salinity and toxicities. Silicon fertilisers can
help reduce water loss and transpiration (Smith, 2011).

In addition to decreased susceptibility to fungal
pathogens (and insects), the beneficial effects of
adequate Si include reduced manganese and iron
toxicity, reduced salinity and water stress, protection of
leaves from ultraviolet radiation damage and increased
growth in some plants (Smith, 2011).

Si treated plants become stronger, sturdier and
tolerant to dryness and drought, mineral imbalance and
extremes of temperature (Bent, 2014). Therefore,
silicon application could improve crop production
under extreme climatic conditions (Shakoor, 2014;
Shakoor, Bhat 2014). Bent (2014) describes, that
bioactive silicon helps to take up more nutrients and
utilize water and minerals more efficiently, reducing
their requirements for water, fertilizers and plant
protection chemicals during cultivation.

Conclusion

Silicon promoted the growth (the height and the
width) of lettuce plants and improved its nutritional
quality, by increasing phosphorus, calcium and
magnesium contents in leaves of lettuce.
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ABSTRACT. This study identified the factors influencing the training
needs of youth in broiler chicken production and drew implications for
extension workers in Osun State, Nigeria. Data were collected from 221
youth farmers through a purposive sampling procedure and a snowball
sampling technique. The data were analyzed using descriptive statistics,
correlation, regression and factor analytical techniques. Findings reveal
that 43.4% of the respondents were between the ages of 26 and 30 years,
26.7% were between the ages of 31 and 35 years, 19.0% were above 36
years of age while 10.9% of the respondents were less than 25 years of
age. Majority (60.2%) of the respondents were males while others 39.8%
were females. In addition, 40.7% of the respondents had at least three years
of broiler chicken production experience, 34.8% had four to six years of
experience, 17.6% had seven to nine years of experience and the remaining
6.8% had more than 10 years of broiler chicken production experience. In
addition, vast Majority 86.0% of the respondents raise below 200 birds at
the time of this research, 8.1% raise between 201 and 300 birds, 5.0%
raised above 401 birds while the remaining 0.9% of the respondents raised
between 301 and 400 birds. Furthermore, majority (60.2%) of the
respondents have not received any training in poultry farming in the past
one year while 39.8% of respondents received training between two to five
times in the past one year. In addition, respondents were highly in need of
training in five standard practices involved in broiler chicken production,
which are: growing management/ daily routine management, poultry
housing, marketing of birds, litter management and equipment. Two
groups of factors; income factors (33.2%) and training related factors
(21.0%) that were isolated contributed 54.2% to the training needs of
youth in broiler chicken production in Osun State, Nigeria.

© 2019 Akadeemiline P8llumajanduse Selts. | © 2019 Estonian Academic Agricultural Society.

Introduction

Poultry according to Adeyemo and Onikoyi (2012) is
generally considered as a domesticated fowl kept
primarily for meat and eggs, which includes; chicken,
turkey, guinea fowl, pigeons, ostriches, pheasant, quail,
peafowl and swimming birds such as duck, geese and
swans. According to Partnership Initiatives in the Niger
Delta (PIND) (2013), the poultry sector can be split into
commercial poultry farming and rural poultry farming
or backyard poultry farming. The commercial poultry
farming ranges from small-scale businesses to large
integrated poultry farms, and it is conducted with the

explicit purpose of the commercial-scale sale of meat
and eggs, while the rural poultry farming or backyard
poultry farming is reared for subsistence purposes as
well as an occasional source of income. Chicken is the
dominant form of poultry in the country, and accounts
for over 90% of the sector.

In the early 1980s there was a boom in intensive
chicken farming when the government subsidized the
prices of day-old chicks and feed ingredients, since
then, there has been significant transformation in
poultry farming in Nigeria, from backyard, peasant,
subsistence rearing of domesticated indigenous birds to
modern, cash-oriented and commercial rearing of
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chicken occupies a place of pride among the livestock
enterprises due to its rapid monetary turnover. This
single reason pointed out by Laseinde (1994) and
among others has made the enterprise attractive and
popular among small, medium, as well as large-scale
poultry farmers.

However, PIND (2013) reported that the commercial
sector collapsed in 1986, when Nigeria subscribed to
the World Bank's Structural Adjustment Programme.
Under this programme, the Naira was devalued massi-
vely, making poultry inputs such as day-old chicks,
feed components, vaccines and equipment (which were
largely imported) unaffordable, reducing competitive-
ness. In order to fill the gap created by this collapse,
dependence was heavily tilted towards importation of
poultry products. Nevertheless, Heise et al. (2015)
stated that Nigeria government felt compelled to check
its importation and drain on foreign exchange and
balance of trade, this action therefore led to the ban on
poultry products import. In the meantime, backyard
poultry farming, common across rural households has
grown steadily during this period.

Similarly, Oyeyinka et al. (2011) pointed out that
poultry industry in Nigeria has been rapidly expanding
in recent years and is therefore one of the most
commercialized (capitalized) subsectors of Nigerian
agriculture involving thousands of birds. Large poultry
units have replaced the backyard poultry units while
more efficient strains of meat or egg type birds, balan-
ced feed, intensive housing and better poultry equip-
ment came into use by farmers.

The broilers meat value chain consists of parent stock
rearing farms and farmers who rear broilers, feed
companies and other input suppliers. The value chain
begins at the grandparent stock rearing farm. The
process includes rearing parent stock, which lay ferti-
lized eggs. The eggs are then hatched and reared into
broilers. The input suppliers such as feed companies
and poultry equipment manufactures play an important
role in this whole process. The chief feed input supplied
by these feed companies includes raw materials such as
maize, soybean, salt, vitamins and minerals.

Maize is the major component of the feed ration at
about 65%. At the level of the farmer, feed costs
constitute about 70% of total production costs. Other
input costs consist of veterinary services, heating,
bedding, and transport, labour and general expenses.
The major output produced from the broiler chain
includes day-old chicks, pullets, live birds and broiler
meat sold to retailers, restaurants, consumers and
exporters.

Osun State Government in 2012, embarked on several
projects to mitigate youths' unemployment in the state.
The Government empowered 20,000 youths in Com-
munity Development Programmes (CDP) but also
embarked on developmental projects aimed at taking
the State and citizenry out of poverty to socio-economic
prosperity. Among the projects introduced was O
Chicken (Broiler Programme). The State Government
of Osun imbibed the youths into poultry farming so that

they would become self-reliant after their graduation
instead of seeking white-collar jobs endlessly without
success.

According to Farayola et al. (2013), the poultry sector
is characterized by relatively faster growth in consump-
tion and trade volume than any other agricultural sector.
In terms of the provision of employment, Central Bank
of Nigeria (CBN) (2007) has earlier reported that about
75% of the populace depends on agriculture and agro-
based businesses for their livelihood and youth
dominated this percent.

Farayola et al. (2013) also reported that in Osun State,
it was made known that poultry farming is dominated
by youth, who are considered to be young agile and
active poultry farmers, they are considered to be
capable of the tasks involved in poultry production.
More so, according to them they are likely to be a set
of youth that are unemployed but eventually settled for
poultry business but in small-scale production. To
buttress this Agbamu (1993) has earlier reported that
there was a predominance of medium aged people in
farming population.

In the Nigerian context, Nigerian National Youth
Policy (2001) defines "youth" as all young persons of
18-35 years old who are citizens of the Federal
Republic of Nigeria. However, Torimiro and Laogun
(2005) implied from the Nigerian reality and defined
the country's youth as young men and women between
the ages of 13 and 30. This was based on the expected
age of entry into primary education or vocational
apprenticeship training, which is usually 13 years,
while 30 years is the terminal age for participating in
National Youth Service Corps (NYSC) — a youth
programme for Nigerian graduates from Universities,
Polytechnics or Colleges.

Conclusively, the Children and Youth-in-Agriculture
Programme (CYIAP-Network, 2006) define youth as
people from ages 19 to 40 years, this age bracket is
adopted by CYIAP due to the circumstances of poverty,
unemployment and deprivations that are prevalent in
Nigeria and some other developing countries which
make some people to still depend on others for survival,
protection and development up to the age of 40 years.

Abiola (2007) expounded that poultry farming can
provide wider employment opportunities (especially
for youth) than any other livestock business because of
chains of the effects on the aspects of poultry industry.
In order to achieve optimum levels of performance in
broiler chicken production, Farayola et al. (2013) expli-
cated that it requires high standards of management
which according to Food and Agricultural Organisation
of the United Nations (FAO) (2013) it is often difficult
to achieve, owing to less-than-optimal housing condi-
tions and inadequate of quality feed, vaccines and
trained staff. To achieve optimum performance
Manimekalai (2010) asserted that there is need to train
employed and unemployed youth in the poultry
industry, with the purpose of improving their produc-
tivity, quality and income. Good-quality poultry meat
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can fetch good price for the produce, improve con-
sumption and help in branding poultry products. In
addition, these can contribute to foreign exchange
earnings of the country by way of increased exports.

Flippo (1965) defined training as the act of increasing
the knowledge and skills of an employee in doing a
particular job. On the other hand, Williams (1978)
defined training as the process of applying appropriate
educational methodology to those situations in which
improved performance can result from effective
learning. The definition given by Williams above goes
in line with the definition given by Van Dersal (1968),
he conceives training as the process of teaching,
informing and educating people so that they become
well qualified to do their work and to perform in a
position of greater difficulty and responsibility. From
this definition, it is clear that Van Dersal includes
trainer and trainee in this definition of training. He
considers that a more qualified personnel (trainer) have
to transfer knowledge to people that is less qualified
(trainee) in terms of knowledge. In addition, Laogun
(1991) states that training deals with the acquisition of
knowledge, skill and attitude by an individual to bridge
the gap between actual situation and the desired
situation. Thus, training aims at filling the gap between
what the trainee knows and what he/she should know.

Need according to Ajayi (1995) is a state of want,
which exists because of the desire to meet up with a
targeted goal of production or achievement in the
performance of a job. Previous studies have also
established several definitions of needs; Leagan (1971)
explicate that need is the difference between what is
and what ought to be, this infers that need led to a gap
being created between two conditions. Ditto to this,
Laogun (1985) referred to need as "the difference
between what exists and what is desired". Adesoji et al.
(2006) concluded that need show that there is lack of
something, which if present, would better the welfare
of an individual or group of individuals whose situation
is at stake.

Igwua (1987) recognized training need as an aber-
ration that needs to be corrected. Proctor and Thornton
(1961) defined training needs, as skills, knowledge and
attitude an individual requires in overcoming problems
as well as avoiding creating problem situations. In
addition, Morrison (1976) stated that training needs
exists anytime an actual condition differs from a
desirable condition in the human or people aspect of
organizational performances or more specifically when
a change in present knowledge, skill and attitude can
bring out the desired performance.

Therefore, training needs could be looked upon as a
present deficiency that can be corrected by learning
requisite knowledge, adequate and relevant skills and
developing positive attitude aimed at correcting the
deficiency.

Many studies have established the differences in the
training needs of different target audience, which are
based on set of determinants. Adesoji et al. (2006)
identified level of education and formal trainings

earlier attended as very crucial factors to predict the
training needs of fadama farmers in Osun State. Farinde
and Ajayi (2005) stated that the empowerment of
women farmers through adequate training in all the ex-
pressed areas of training needs in livestock production
is a predisposing factor to sustainable rural develop-
ment. Farayola et al. (2013) investigated extension stra-
tegy development and training needs for small-scale
commercial poultry farmers in Nigeria and Okeoghene
(2013) investigated the competency level and training
needs of laying bird farm attendants in Delta State,
Nigeria.

All these studies have determined various areas of
training needs across different demographics; however,
none of them has identified or isolated the factors that
determine the training needs of youth in poultry
farming hence, this study intends to fill this knowledge
gap.

The main objective of the study was to isolate the
determinants of training needs of youth in broiler
chicken production in Osun State, Nigeria. The specific
objectives are to:

1. Describe the socio-economic characteristics of
youth in broiler chicken production in the study area;

2. Examine the youth's levels of knowledge and skill
in broiler chicken production;

3. Determine the training needs of youth in broiler
chicken production and

4. ldentify the factors influencing the training needs
of youth in broiler chicken production in Osun State.

Materials and Methods

The study area is Osun state in Southwestern Nigeria.
It was created on August 27, 1991 from the old Oyo
state. Its capital is Oshogbo. The state lies within the
rainforest region of the western Nigeria between
latitude 60501N and 80101N on the northern-south
pole and longitude of 40051E and 50051E on the east-
west pole. Osun state, which is located at the centre of
the western part of Nigeria and shares boundary with
Kwara state in the north, Oyo state in the west, in the
east partly by Ekiti State and partly by Ondo State and
Ogun state in the south. The state has a population of
about 3, 423, 535 as indicated by the 2006 census
(National population commission, 2006).

There are over 200 towns in the state. A considerate
number of highly urbanized settlements are found in the
state. The state is divided into three Senatorial Districts,
viz, Osun Central Senatorial District, Osun East
Senatorial District and Osun West Senatorial District.
The State is made up of 30 Local Government Areas
and Ife-East Area Office. Majority of people in the state
speak Yoruba language with other ethnic group also
seen within the state.

Two geographical seasons are identified in the state,
they are; the rainy season starting in March and ending
in October, and the dry season starting in November
and ending in early March. Annual temperature of the
state varies between 21.1°C and 31.1°C. Annual
rainfall is within the range of 800mm in the derived
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savannah agro-ecology to 150mm in the rainforest belt.
The state covers a land area of approximately
8,882.55 sg.km.

Agriculture, which is the traditional occupation of the
people, is supported by the variety of edaphic and
climatic conditions in the State. Major crops grown
include cassava, vegetables, yam, maize, tomatoes,
pepper and cocoa. The people of the State were also
involved in rearing of livestock such as goat, cow and
most especially poultry farming (chicken).

The target population was youth in broiler chicken
production in Osun State between the ages of 19 and 40
years. Youth have been considered in this study
because of the significant roles they play in broiler
chicken production and ensuring food security. They
have always been considered the future leaders,
innovative and energetic all these characteristics are
very significant would be exploited in ensuring higher
productivity and income in broiler chicken production.
Primary data were collected using a pre-tested and
validated questionnaire. The questionnaire used captu-
red the personal and socio-economic characteristics of
the respondents, relevant information regarding their
attendance at previous organised training and informa-
tion on their knowledge and skill levels in broiler
chicken production while secondary data provided by
Poultry Association of Nigeria (PAN), Osun State
Chapter was used to identify the number of registered
youth poultry farmers in the state. Poultry Association
of Nigeria (PAN), Osun State Chapter has 243
registered poultry farmers in their database, out of
which 100 were youth poultry farmers.

The Agricultural Development Project had divided
the state into three zones: Osogbo zone, Ife/ljesha zone
and Iwo zone. Osogbo zone consists of twelve Local
Government Areas (LGASs); Ife/ljesha zone consists of
eleven Local Government Areas while lwo zone
consists of seven Local Government Areas. Purposive
selection of seven LGAs was chosen from Osogho
zone, five LGAs from Ife/ljesha and four from Iwo
zone, making a total of 16 LGASs, due to the predomi-
nance presence of youth in broiler chicken production
in the zones. The selection was based on those with the
highest number of registered youth members of the
Poultry Association of Nigeria (PAN) Osun State
chapter.

A snowball sampling technique was used to identify
other youth poultry farmers that were not registered
under Poultry Association of Nigeria (PAN) Osun State
chapter. Using a snowball sampling technique, 15
youth poultry farmers were picked out from each LGA
selected making a total of 240 respondents for the
study. However, due to incomplete responses, only 221
questionnaires were used for the analysis. Table 1
below shows the distribution of respondents by
location.

The dependent variable is the training needs of youth
in broiler chicken production. Their mean scores in
knowledge and skill levels in selected broilers poultry
standard practices or operations indicate their present

knowledge and skill levels. The gap between their
present knowledge and skill levels in standard practices
or operations and the desired (standard) level was used
to identify their training needs.

Table 1. Distribution of respondents by location

Zones LGAs sampled Number of respondents selected
Osogbo Zone Osogho 15
Olorunda 15
Irepodun 12
Ifelodun 14
Orolu 13
Boripe 13
Ife/ljesha Zone  Ife Central 15
Ife East 13
Ife North 15
llesa East 15
llesha West 11
Obokun 12
Iwo Zone lwo 15
Ede North 15
Ede South 15
Irewole 13
Total 16 221

Descriptive statistical techniques such as frequency
counts, percentages and mean were used to describe the
data collected. However, to determine the relationship
between dependent variable (training needs of the
youth in broiler chicken production) and independent
variables (personal and socio-economic characteris-
tics), correlation analysis and regression analysis were
used. Factor analysis was used to identify factors
influencing the training needs of youth in broiler
chicken production in Osun State. All the statistical
computation was done using Statistical Package for
Social Sciences (SPSS) version 20.

Results and discussion
Personal characteristics of youth farmers

Age. Results in Table 2 show that 43.4% of the
respondents were between the ages of 26 and 30 years,
26.7% were between the ages of 31 and 35 years, 19.0%
of the respondents were above 36 years of age while
10.9% of the respondents were less than 25 years of
age. The mean age of the respondents was 30.9 years.

Sex. About 60.2% of the respondents as presented in
Table 2 were males while others 39.8% were females.
This implies that majority of the respondents were
males and shows the dominance of the male respon-
dents towards broiler chicken production as a venture
in Osun State. This finding agrees with that of Adisa
and Okunade (2005) that reported that since most
farming work or activities is energy demanding, hence
men tend to be more involved in production while
marketing and processing are often the routines of
women.

Religion. Results from Table 2 further reveal that
64.7% of the respondents were Christians while 35.3%
practiced Islam. This translates to mean that religious
beliefs do not forbid broiler chicken production in the
study area.
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Marital status. The results from Table 2 further
reveal that above half (53.4%) of the respondents were
married while 46.6% were single. The implication
drawn from this result is that young and agile people
are showing interest in the poultry industry.

Ethnicity. Also, from Table 2 vast majority (95.0%)
of the respondents belong to Yoruba ethnic group
although, not necessarily from the study area, 4.1%
were from Igbo ethnic group while 0.9% of the
respondents were from Hausa ethnic group. The results
therefore showed that majority of the respondents were
native of Yoruba land and speaks Yoruba dialect,
although some of the respondents were not a native of
study area, they have migrated into the study area in
search of ‘greener pasture’. This implies that most of
the respondents were from within the same ethnic
group of the area of study and would at least speak and
understand the common language of the ethnic group.
This would bring about effective communication
among youth farmers and other members of the
community and therefore, communication might not be
a barrier among youth farmers in broiler chicken
production.

Table 2. Distribution of respondents by personal characte-
ristics n=221

Variables Frequency Percentage Mean
Age(years)

< 25 years 24 10.9

26-30 years 96 434 30.9

31-35 years 59 26.7

36 years + 42 19.0
Sex

Male 133 60.2

Female 88 39.8
Religion

Christianity 143 64.7

Islam 78 35.3
Marital status

Single 103 46.6

Married 118 53.4
Ethnicity

Yoruba 210 95.0

Hausa 2 0.9

Igho 9 4.1
Educational level

Primary education 6 2.7

Secondary education 37 16.7

Post-secondary education 178 80.5

Source: Field survey (2016)

Educational level. 1t was obvious from the results in
Table 2, that all the respondents had one form of formal
education or the other; above one-third (35.7%) of the
respondents had Bachelor of Science Degree (B. Sc.),
24.4% had Higher National Diploma (HND), 16.7%
had secondary education, 14.5% had Ordinary National
Diploma (OND), 5.9 % had Master of Science Degree
(M.Sc.) while only 2.7% of the respondents had
primary education. This result agrees with the result of
Okeoghene (2013) who reported that the poultry
industry is no longer a sector for less literate people.
This type of result according to Farayola et al. (2013)
would help youth farmers to respond to challenges,

innovation and other broiler poultry technologies,
which results to high productivity and income.

Economic characteristics

Broiler chicken production experience. Results in
Table 3 reveal that 40.7% of the respondents had at
least three years of broiler chicken production
experience, 34.8% of the respondents had four to six
years of experience, 17.6% had seven to nine years of
experience and the remaining 6.8% had more than 10
years of broiler chicken production experience. This
implies that most of the respondents had less
experience in the poultry business. Their little
experience might be the cause of their low productivity
and income. According to Fetuga (1992) the knowledge
on management, which is a key to profitable poultry
production, is gained through years of experience of the
poultry farmer.

Purchase of day-old chicks. Results in Table 3 show
that 77.4% of the respondents purchased their day-old
chicks from hatchery, 18.1% purchased them from
friends while 4.5% purchased them from community
cooperative. This implies that majority of the respon-
dents purchased their day-old chicks from hatchery.
This might because they wanted a reliable source of
day-old chicks and might have been because the
farmers are purchasing at least one cartoon of day-old
chicks. A cartoon of day-old chicks consists of 51 birds,
half of a cartoon is not sold unless it is divided between
two or more people, therefore, the respondents
purchasing from friends and community cooperative
might have done so because they were purchasing less
than a cartoon of day-old chicks.

Number of broilers kept. Results in Table 3 reveal
that 86.0% of the respondents raise below 200 birds at
the time of this research, 8.1% raise between 201 and
300 birds, 5.0% raised above 401 birds while the re-
maining 0.9% of the respondents raised between 301
and 400 birds. The mean number of broilers kept was
105.2 birds. This is an indication that majority of the
respondents were Small Commercial Poultry farmers,
this is based on the classification given by Obi et al. and
PIND (2013) with bio-safety serving as criterion
because they were farmers keep between 1-5000 birds
and they operate with the explicit objective of earning
an income from broilers. This result might be due to the
reason given by Akanni (2007) that most small-scale
poultry farmers have limited finance to raise larger
number of flocks.

Major target of production

Major target of production. Results from Table 3
show that vast majority (93.7%) of the respondents
raise their birds for the purpose of selling while the re-
maining 6.3% raise their birds for family consumption.
This implies that majority of the respondents were
raising their birds mainly for commercial purpose. This
is a hint that majority were practicing Commercial
Poultry Production as based on the categorisation given
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by Adene and Oguntade (2006) using scale, stock,
husbandry and productivity as criteria because this
categorisation is capital and labour intensive; as well as
inputs and technology demanding.

Duration before reaching market weight. Further-
more, the results from Table 3 show that 41.2% of the
respondents raised their birds up 10 weeks before
selling them, 31.2% raised them to above 15 weeks
while the remaining 27.6% of the respondents raised
them between 11 and 14 weeks before reaching market
weight. The mean number of weeks in reaching market
weight was 12.28 weeks. This result indicates that none
of the respondents follow the recommendation given by
FAO (2003) that broiler should be raised between six
to seven weeks before consumption. This result might
be due to two reasons; first, the respondents might be
raising the birds for more than 10 weeks because
according to FAO (2008) Nigerian market demands big
birds, so they are raising them to achieve that bigger
size, or secondly, it might be due to slow growth rate
resulting from poor quality feed and disease infestation.

Bird loss. Results from Table 3 show that 68.3%
loses more than 4% of their birds before reaching
market weight while 31.7% of the respondents loses
less than or equal to 4% of their birds. This implies that
majority of the respondents loses more than 4% of their
birds before reaching market weight. The mean of bird
loss is 1.68%. This shows that majority of the
respondents do not follow the recommendation given
by FAO (2003) that a mortality rate of 4% up to market
age is admissible. According to the same source, it was
advised that a higher mortality rate than 4% calls for
strict disease control measures from the farmer.

Therefore, since the mortality rate should not exceed
4%, it is of great importance that the respondents
should adopt the appropriate disinfecting and disease
control measures to keep the mortality rate to a
permissible rate. This type of result might be due to the
small number of years of experience of respondents in
the poultry business.

Selling of live-bird. In addition, results from Table 3
show that more than half (57.0%) take their birds to the
market directly to sell by themselves, 27.6% sell it at
home, 9.0% sell it to middle man, while the remaining
6.3% consume theirs. This implies that vast majority
(84.6%) of the respondents sell directly to consumers.
This result disagrees with PIND (2013) that reported
that Small commercial producers who engage in broiler
production sell 20% of their produce directly to live-
bird retailers, 40% directly to consumers, and 40% to
distributors but the result agrees with FAO (2013) who
reported that most Small Scale broiler farmers sell the
mature broilers directly to the consumer.

Price range. Results from Table 3 show that 6.3%
of the respondents sold a bird to be less than or equal
to :2,000, 17.6% sold a bird between ¥N2,000 and
N2,999, 46.6% sold a bird between N2,500 and
N2,999, 10.9% sold a bird between N3,000 and N3,499
while the remaining 18.6% sold a bird above ¥3,500.
The mean price range of birds sold was ¥2,613.

Income (during the last production cycle need). In
addition, results from Table 3 show the income of the
respondents after the expenses on vaccination, drug and
feed has been deducted. The results reveal that majority
(71.9%) of the respondents earned less than or up to
¥N18,000 as income from broiler chicken production,
15.4% earned between ¥18,001 and ¥168,000, 4.5%
earned between ¥168,001 and 318,000, 1.8% earned
between N318,001 and 468,000, 5.0% earned
between ¥N468,001 and }:618,000, 0.9% earned
between N618,001 and }768,000 while 0.5% earned
more than ¥768,001 as their income during the last
production cycle. The mean income of the respondents
was ¥69,871.06.

Table 3. Distribution of respondents by economic characte-
ristics n=221

Variables Frequency Percentage  Mean
Broiler chicken production (years)
<3 90 40.7
4-6 77 34.8 45
7-9 39 17.6
10+ 15 6.8
Purchase of day-old chick
From hatchery 171 774
From friends 40 18.1
From community cooperative 10 4.5
Numbers of broilers kept
<200 190 86.0
201-300 18 8.1 105.1
301-00 2 0.9
401+ 11 5.0
Target of production
Family consumption 14 6.3
Sales 207 93.7
Duration before reaching market weight
<10 91 41.2 12.2
11-14 61 27.6
15+ 69 31.2
Number of bird loss
<4% 70 317 1.6%
4.01%+ 151 68.3
Selling of live-bird
Not applicable 14 6.3
To middleman 20 9.0
Taking them to local market 126 57.0
Selling at home 61 27.6
Prince range (¥)
<=2,000 14 6.3
2,000-2,499 39 17.6 N2,613
2,500-2,999 103 46.6
3,000-3,499 24 10.9
3,500+ 41 18.6
Income (¥)(during the last production cycle)
<=18,000 159 71.9
18,001-168,000 34 154  ¥69,871.06
168,001-318,000 10 45
318,001-468,000 4 1.8
468,001-618,000 11 5.0
618,001-768,000 2 0.9
768,001+ 1 0.5

Source: Field survey (2016)

The overall results show that the respondents were
not breaking even. These results contradicts the results
of Lawal et al. (2009) who reported that poultry repre-
sents an appropriate system to provide income for
small-scale farmers, but it agrees with Akanni (2007)
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findings who stated that low income from poultry busi-
ness is one of the constraints to increased productions
faced by small scale poultry farmers. In addition,
judging by the small number of birds kept by the
farmers coupled with the general low level of farm
income, it implies that majority of the farmers is still
operating at the subsistence level.

Social characteristics

Household size. Results in Table 4 show that 74.7%
of the respondents had a household size of less than five
persons, 23.1% had a household size of between six and
seven persons, 0.5% had a household size of between
eight and nine persons and remaining 1.8% had house-
hold size of more than 10 persons. The mean household
size was 5 persons. This according to Aromolaran et al.
(2013) indicated that respondents with family size
above 2 people would have more hands to work in their
poultry which could aid increase in their output.

Source of labour. In addition, results in Table 4 revel
that 52.9% of the respondents employed owner's labour
for their enterprise, 36.2% make use of family/relatives
while 10.9% hire labour for their enterprise. The
finding shows that majority of the respondents are
using owner's labour. This might be due to its
cheapness coupled with the fact that they were Small
Commercial Poultry farmers. This result contradicts
Farayola et al. (2013) who reported that more than half
of poultry farmers make use of family/relatives for their
enterprise.

Membership of local organization. Results in Table
4 show that 58.4% of the respondents belonged to one
religious organization or the other while 16.3% and
34.8% belonged to cooperative societies and communi-
ty development association respectively. Only 31.2%
of the respondents do not belong to any association.
This implies that majority of the respondents belonged
to one organization or the other. Youth's membership
of association(s) could be employed in disseminating
agricultural information to youth and in influencing
decision making by the respondents as emphasized by
Adesoji et al. (2006). This could also imply that group-
learning methods would be better appreciated by the
respondents during training.

Cosmopoliteness. Results in Table 4 reveal that all
(100%) youth farmers normally travel out of their
places of abode. Out of this, 78.3% of them had
travelled to other states in the country, 14.0% had
travelled out of the country while only 7.7% had
travelled to other (LGASs) within the state. Less than
half (33.3%) of the respondents travelled out of the
community on weekly basis while 22.4% travelled on
monthly basis. It could be inferred from this finding
that since all the youth farmers travelled out of their
places of abode, their external orientation might have
exposed them to new ideas and practices in broiler
chicken production, which might also reduce their
training needs.

In addition, from Table 4 it was revealed that 29.0%
of the respondents travelled out of their places of abode

for leisure while 27.1% travelled out for business. In
addition, 15.4% of the respondents travelled out to
greet friends and family, 14.9% travelled out of their
places of abode because they are schooling there while
the remaining 13.6% of the respondents travelled out to
purchase poultry farming inputs and marketing of
poultry products respectively. This implies that 44.4%
of the respondents travelled out either to greet friends
and family or for leisure. This implies that training
programmes aimed at improving broiler chicken pro-
duction in the area should take place at the communities
of the respondents for adequate participation since only
a few of them travel out of their places of abode to
purchase poultry farming inputs and marketing of
poultry products.

Table 4. Distribution of respondents by social characteristics
n=221

Variables Frequency Percentage Mean
Household size
<5 165 74.7
6-7 51 231 5
8-9 1 0.5
10+ 4 1.8
Source of labour
Hired labour 24 10.9
Family labour 80 36.2
Owner's labour 117 52.9
*QOrganisational membership
Religion organisation 129 58.4
Cooperative association 36 16.3
Community development 77 34.8
association
Farthest distance travelled
Outside the LGA 17 7.7
Other states 173 78.3
Outside the country 31 14.0
Purpose for travelling
Greet friends and family 34 15.4
Leisure 64 29.0
Business 60 27.1
School there 33 14.9
To purchase poultry farming 15 6.8
inputs
Marketing of poultry products 15 6.8

*Source of information
Extension agents - -
Farmers' organisation 26 11.8

NGOs in agriculture 14 6.3
Fellow farmer and friends 121 54.7
Media 22 10.0
Poultry Association of Nigeria - -

School attended 38 17.2

*Multiple responses (exceeds 100%). Source: Field survey (2016)

Sources of information. Results in Table 4 reveal
that fellow farmers and friends were sources of
information on poultry management practices to more
than half (54.7%) of the respondents, Farmers' associa-
tion provided information on poultry management
practices to 11.8% of the respondents, media provided
information about poultry management practices to
10.0% of the respondents while NGOs in Agriculture
serve as source of information to 6.3% of respondents
on poultry management practices. It was obvious from
the results that none of the respondents indicated that
Extension worker and Poultry Association of Nigeria
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were sources of information on poultry management
practices and many (49.3%) of the youth received
information on poultry management practices from
fellow farmers and friends, this show that peer groups
play an important role in ensuring the sustainability of
the enterprise. This result agrees with the result of
Farayola et al. (2013) who reported that extension
agents are not all that recognized by the farmers, which
is an indication that they pay little attention to poultry
production.

Attendance at previously organized trainings

Contacts with extension agents. Results in Table 5
show that none (100%) of the respondents had contact
with extension agents before. This indicated that
extension agents have not been carrying out their duties
has expected.

Past training(s) in broiler chicken production.
Also, from the results in Table 5, 60.2% of the
respondents indicated that they have not received any
training in poultry farming in the past one year, while
the remaining 39.8% had received training, out of this,
15.4% of the respondents have attended training twice
in the past one-year while only 7.2% attended training
five times in the past one-year. The respondents also
indicated that 21.3% of them attended the training
organized by the schools they attended, 11.3% attended
the training organized by NGOs while the remaining
7.2% attended the one organized by one religious
organization or the other. This implies that majority
have never been trained before. This might be the major
reason of their low productivity and income level.

Poultry management trained on. Results from
Table 5 also revealed that all the respondents (39.8%)
that claimed to have received training before stated that
they had received training on poultry housing, equip-
ment, growing management/daily routine management,
vaccination and disease control respectively, 33.3% of
them were trained on management practices from
brooding to weeks, 20.0% were trained on litter
management, 14.2% were trained on record keeping
while the remaining 12.5% of the respondents were
trained on marketing. To this end, it is advisable to
carryout training need identification which according to
Okeoghene (2013) would help to know the kind of trai-
ning that is required so that training can be effective.
Training needs identification is of paramount importan-
ce to every successful training programme.

Reason(s) for not attending past trainings. Among
the 60.2% of the respondents that did not attend any
training before in the past, the results in Table 5 show
that 31.7% of them said they were not aware of any,
19.9% said they were aware but not interested while the
remaining 8.6% said that they have no money to pay for
the training. The implication that can be drawn from
this is that for youth to be interested in training training
programmes must address their needs; the planners of
training programmes must note this. In addition, efforts
should be made to subsidize the price of training
programme so as to make it affordable for youth if it

could not be made totally free to ensure more youth to
participate in the programme and the planners should
stimulate the interest of youth into attending the
training. In addition, adequate publicity should be made
to invite as many youths in broiler chicken production
as possible to participate in the programme.

Table 5. Distribution of respondents by attendance at previous-
ly organized trainings n=221

Variables Frequency Percentage
Contact with extension agents
Once a month 0 0.0
Fortnightly 0 0.0
Not at all 100 100.0
Attendance at previous training
Yes 88 39.8
No 133 60.2
Number of training previously attended in the past one year
None 171 7.4
2 times 34 15.4
5 times 16 7.2
*Poultry management trained on
Poultry housing 88 39.8
Equipment 88 39.8
Management practices from brooding to 74 33.34
two weeks
Growing management/daily 88 39.8
management routine
Litter management 44 20.0
Vaccination and disease control 88 39.8
Record keeping 31 14.2
Marketing 28 12.5
Reason(s) for not attending past training
Not aware of any 70 31.7
Aware, interested but not invited 44 19.9
No money to pay for training 19 8.6

*Multiple responses (exceeds 100%). Source: Field survey (2016)

Knowledge and skill levels of respondents in
standard practices or operations involved in
broiler chicken production

The respondents' knowledge and skill levels mean
scores in the standard practices or operations involved
broiler chicken production were presented in Table 6.
Eight standard practices or operations were presented
to the respondents based on the recommendations by
FAO (2003) and FAO (2008). These operations include
the following: poultry housing, equipment, manage-
ment practices from brooding to 2 weeks, growing
management, litter management, vaccination and
disease control, record keeping and marketing of birds.
Maximum point obtainable for each of the operations is
5 points while the minimum is one. The range adopted
to categorise them as high or low mean score is as
follows: 0-3.05 (low) and 3.06-5.0 (high) according to
Ajayi (1995).

A. Knowledge level of respondents in standard
practices or operations involved in broiler chicken
production

1. Poultry house. It can be deduced from the results
in Table 6 that youth farmers had low mean knowledge
level in poultry housing (mean score = 2.70). This
shows that they were not familiar with construction of
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the poultry house; also, it shows that they might have
not been housing their birds properly because of their
low knowledge level. This agrees with Farinde and
Ajayi (2005) that concludes farmers had low mean
knowledge score in construction of modern houses for
poultry birds.

2. Equipment. The knowledge level of the youth
farmers in equipment is low (mean score = 1.73) as
reflected in Table 6. This implies that the youth farmers
were not knowledgeable in handling the poultry
equipment adequately such as feeders and drinkers
spaces requirement for different stages of the birds,
which means they have been feeding their birds without
considering the uniformity in their feeding, this will
cause the birds not to grow uniformly, while some are
big, others will be small. This result agrees with
Farayola et al. (2013) that reported that poultry farmers
have not been feeding their birds properly but this result
contradicts the result given by Farinde and Ajayi (2005)
that poultry farmers have high knowledge in feeding of
poultry birds.

3. Management practices from brooding to 2
weeks old. Results in Table 6 show that the knowledge
level of youth farmers in management practices from
brooding to 2 weeks old was high(mean score = 3.23);
this result contradicts the result given by Farayola et al.
(2013) that poultry farmers had low knowledge level in
handling of poultry birds.

4. Growing management/Daily-routine manage-
ment. Also from Table 6, the results show that the
knowledge level of youth farmers in growing manage-
ment/daily routine management is low (mean score =
2.83), this result agrees with the result of Farayola et al.
(2013) who concluded that poultry farmers had low
knowledge level in poultry daily and special routine
operations.

5. Litter management. It is evident from the results
in Table 6 that the knowledge level of youth farmers in
litter management is low (mean score = 2.47) this could
lead to high mortality rate. The reason for this low mean
could be the technicality involved in management of
poultry litter, which according to Oyeyinka et al.
(2011) account for most crises experienced in poultry
production where upgraded knowledge for efficiency
and effectiveness are required.

6. Vaccination and disease control. Results from
Table 6 show that the knowledge level of youth farmers
in vaccination and disease control is high (mean score
= 3.93). This implies that the respondents were
knowledgeable in vaccination and drug schedule for the
birds. This result contradicts Farayola et al. (2013) that
reported poultry farmers had a low knowledge level in
vaccination and disease control.

7. Record keeping. It can be deduced from the results
in Table 6 that the youth farmers' knowledge level in
record keeping is high (mean score = 3.29), this result
supports the result given by Farayola et al. (2013) that
poultry farmers are knowledgeable in keeping records.
To buttress this, Barnett et al. (2001), reported that
record keeping and meeting production targets are good

management practices that allow the identification and
solution of problems in poultry farming.

8. Marketing of broilers. From the results in Table 6
it can be deduced that youth farmers had low
knowledge level in marketing of their birds(mean score
= 2.54). This might be the reason for their low-income
rate, since they do not market their birds properly.

B. Skill levels of respondents in the standard
practices or operations involved in broiler chicken
production

1. Poultry house. It can be inferred from the results
in Table 6 that youth farmers had low mean skill level
in poultry housing (mean score = 2.54). This agrees
with Farinde and Ajayi (2005) that reported that
farmers had low skill level in construction of poultry
house. This shows that they have not been housing their
birds properly, which according to Torimiro et al.
(2002) is one of the sources of economic losses in
poultry business.

2. Equipment. From the results in Table 6 it can be
inferred that the skill required in handling of poultry
equipment by youth farmers is low (mean score = 1.96).
This indicates that youth farmers are not skilled in
handling the feeders and drinkers spaces required for
different growth stages of birds. Since they were not
knowledgeable in it, this type of result is expected. This
shows that they lack the technical knowledge in
handling of poultry equipment, hence need for training.
This finding disagrees with the findings of Okeoghene
(2013) who concludes that farm attendants were
competent in handling of poultry equipment.

3. Management practices from brooding to two
weeks old. Results in Table 6 show that the skill level
of youth farmers in management practices from
brooding to 2 weeks is high (mean score = 3.25).
Having a low skill level in brooding of the birds can be
catastrophic because management in the first four
weeks of the chicks' life is by far the most valuable skill
a poultry farmer must acquire because the birds are
totally depend on them to meet their needs; therefore,
adequate training is highly required.

4. Growing management/Daily-routine manage-
ment. Results in Table 6 reveal that the skill level of
respondents in growing management/daily routine
management is low (mean score = 2.94). This finding
concurs with the result given by Farayola et al. (2013)
that conclude that most of the farmers do not adequately
take to guidelines and principles that are required of the
poultry business either daily or on special occasions.

5. Litter management. The results reveal in Table 6
that youth farmers had low skill level in litter
management (mean score = 2.31). This finding is an
indication that most of the respondents have been
deviating from various precautions involved in litter
management. Many of them may spend more money to
buy drugs to cure the diseases caused by poor mana-
gement of litter.

6. Vaccination and disease control. It can be
inferred from the results in Table 6 that skill level of
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youth farmers in vaccination and diseases control is
high (mean score = 3.20). This implies that the respon-
dents have been vaccinating their birds appropriately
and adequately controlling disease. Many of them may
not need to rely on veterinary doctors before they can
administer drugs and vaccinate. This finding disagrees
with Okeoghene (2013) who concludes that farm
attendants were not competent in vaccination of birds.

7. Record keeping. The results from Table 6 show
that the skill level of youth farmers in record keeping is
high (mean score = 3.25). This implies that youth
farmers keep records appropriately and as expected.
This finding concurs with Farayola et al. (2013) that

conclude that most of poultry farmers keep records
appropriately and as expected.

8. Marketing of broilers. The skill level of youth
farmers in the marketing of their birds is low (mean
score = 2.91) as indicated in Table 6. This implies that
they need adequate training.

In addition, since training aims at increasing the
knowledge and skill of performance at a duty as stated
by Ajayi (1995), it would be acknowledged that
training should be organized and attended regularly for
its effectiveness. Therefore, Laogun (1985) has earlier
mentioned that the farmers' level of skill and
knowledge need to be sought in order to know what to
teach them for maximum production.

Table 6. Respondents' mean score of knowledge level, skill level and perception of importance of training in the standard practices

or operations involved in broiler chicken production (n= 221)

Standard practices involved in broiler chicken production Mean score Knowledge level Mean score Skill level
Equipment 1.73 Low 1.96 Low
Litter management 247 Low 231 Low
Marketing of birds 2.54 Low 291 Low
Poultry housing 2.70 Low 2.54 Low
Growing management/ daily routine management 2.83 Low 2.94 Low
Management practices from brooding to two weeks 3.23 High 3.25 High
Record keeping 3.29 High 3.25 High
Vaccination and disease control 3.93 High 3.20 High

Source: Field survey (2016)

Training needs of youth in broiler chicken
production

The results in Table 7 were used to identify the gap
between the present knowledge and skill levels of youth
farmers in standard practices or operations and the
desired (standard) level so as to identify their training
needs. As stated by Leagan (1971) that training need is
the difference between what is and what ought to be,
this infers that need led to a gap being created between
two conditions, therefore, the present mean scores of
both knowledge and skill levels of each operation is
subtracted from the desired mean score. As earlier
stated the range adopted to categorise them as high or

low mean score is as follows: 0-3.05 (low) and 3.06—
5.0 (high) according to Ajayi (1995).

It was evident from the result the respondents were
highly in need of training in five standard practices
involved in broiler chicken production, which are
equipment, litter management, marketing of birds,
poultry housing and growing management/ daily
routine management. This type of result is expected
since they were neither knowledgeable nor skilled in
them. This result support that of Farayola et al. (2013)
which reported that poultry farmers were highly in need
of training in poultry housing, daily and special
operations and equipment but were in low need of
training in record keeping.

Table 7. Training needs of respondents in broiler chicken production n= 221

Standard practices involved in broiler chicken production ~ What is (Mean scores)  What ought to be (Mean score) Remark

Knowledge Level
Equipment 1.73 5.0 High need
Litter management 2.47 5.0 High need
Marketing of birds 2.54 5.0 High need
Poultry housing 2.70 5.0 High need
Growing management/ daily routine management 2.83 5.0 High need
Management practices from brooding to two weeks 3.23 5.0 Low need
Record keeping 3.29 5.0 Low need
Vaccination and disease control 3.93 5.0 Low need

Skill Level
Equipment 1.96 5.0 High need
Litter management 231 5.0 High need
Poultry housing 2.54 5.0 High need
Growing management/ daily routine management 2.94 5.0 High need
Marketing of birds 291 5.0 High need
Vaccination and disease control 3.20 5.0 Low need
Management practices from brooding to two weeks 3.25 5.0 Low need
Record keeping 3.25 5.0 Low need

Source: Field Survey (2016)
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Training programme organized should base on
trainees' actual needs. To reinforce this, Ajayi et al.
(2008) as posited that training should be goal — specific;
learner — oriented and designed to lift the trainee to a
status of independent work in order for them to perform
more efficiently, effectively and improve the quality of
their output to increase their profit.

Correlation analysis showing linear relationship
between some selected socio-economic characte-
ristics of respondents and their training needs

The results in Table 8 show the Correlation
Coefficient (r) with Coefficient (s), Determination (r?)
and it was deduced that at p<0.01, there was a
significant relationship between respondents' age
(r=-4.411), household size (r=0.272), years of
experience (r=-0.384), number of broilers kept
(r =-0.241), number of birds loss (r = 0.187), income
during the last production cycle (r= -0.447), price
range (r = -0.436), number of past training attended
(r =-0.208) and their training needs in broiler chicken
production. The positive correlation of household size
of youth farmers and number of birds’ loss indicated
that the higher their household size and number of
birds’ loss, the higher their training needs in broiler
chicken production.

Table 8. Summary of the results of Correlation analysis
showing linear relationship between some selected socio-
economic characteristics of respondents and their training
needs

Variables Correlation  Coefficient(s) Decision
Coefficient ~ Determination
N ()
Age -0.411** 0.168 S
Years of formal education 0.005 0.000 NS
Household size 0.272** 0.074 S
Years of experience -0.384** 0.147 S
Number of broilers -0.241** 0.058 S
kept
Duration in reaching 0.131 0.017 NS
market weight
Number of birds loss 0.187** 0.035 S
Income during the last -0.447** 0.199 S
production cycle
Price range -0.436** 0.190 S
Cosmopoliteness 0.035 0.001 NS
Number of past training -0.208** 0.043 S

attended

** = r is significant at p < 0.01 level; NS = not significant;
S = significant. Source: Field survey (2016)

Conversely, the negative correlation existing between
age, years of experience, number of broilers kept,
income during the last production cycle, price range,
number of past training attended and their training
needs in broiler chicken production indicated that the
higher these variables, the less their training needs. The
results could further be explained thus:

(i) there was a negative relationship between the age
of the respondents and their training needs in broiler
chicken production. This indicated that the higher the
age of the respondents, the lower their training needs in
broiler chicken production. This implies that the older

the youth farmers become, the more their experience in
broiler chicken production, hence the less the training
they would require;

(ii) there was a weak positive relationship between
household size of the youth farmers and their training
needs in broiler chicken production. This indicated that
the higher the household size of the youth farmers, the
more their training needs in broiler chicken production.
This implies that the larger the household size of the
respondents become, the higher their responsibilities,
hence the more the training they would require in order
to expand their farm size so as to be able to meet the
needs of the members of the household;

(iii) there was a negative relationship between years
of experience of the respondents and their training
needs in broiler chicken production. This indicated that
the higher the years of experience of the respondents,
the less their training needs in broiler chicken
production. This implies that the higher the experience
the respondents gathered during the production of
broiler chicken, the better they would become, hence
the less the training they would require;

(iv) there was a weak negative relationship between
the number of birds kept by youth farmers and their
training needs in broiler chicken production. This
indicated that the higher the number of birds kept by
youth farmers, the lower their training needs in broiler
chicken production. The implies that the lesser the
number of birds kept by youth farmers the more their
major target of production is shifted from selling to
consumption, therefore the lower the training required;

(v) there was a weak positive relationship between
number of birds loss by the respondents and their
training needs in broiler chicken production. This
denoted that the higher the number of birds loss by the
respondents the higher their training needs in broiler
chicken production. This implies that youth farmers
would embrace more training in broiler chicken
production if they experience higher mortality rate than
expected;

(vi) there was a negative relationship between income
during the last production cycle of the youth farmers
excluding their expenses and their training needs in
broiler chicken production. This denoted that the higher
the income during the last production cycle of the youth
farmers, the lower their training needs in broiler
chicken production and vice versa. This implies that the
lower the income of youth farmers during the last
production cycle, the more they would require training
in order to boost their income;

(vii) there was a negative relationship between price
range of selling birds by the respondents and their
training needs in broiler chicken production. This
denoted that the higher the price range, the lower their
training needs in broiler chicken production and vice
versa. This implies that the higher the price range the
respondents were able to sell their birds, the lower their
training needs in broiler chicken production would be
because the higher the price range, the higher their

Agraarteadus | Journal of Agricultural Science 2 @ XXX e 2019 103-116



114

Mary Oluwaseun Olumide-Oyaniyi, Adedayo Olufemi Ajayi

income would be, hence the lower the training required;
and

(viii) there is a weak negative relationship between
the number of past training attended by the youth
farmers and their training needs in broiler chicken
production. This indicated that the higher the number
of past training attended by the youth farmers, the lower
their training needs in broiler chicken production. This
implies that the more training the youth farmers
attended in the past, the lesser the training they would
require.

Regression analysis establishing relationship
between selected socio-economic of respondents
and their training needs

The regression coefficients (B) with standard errors,
standardized regression coefficients () and t-statistic
values were presented in Table 9. The results in Table
9 show that of all the eight variables subjected to
multiple regression only five variables were found to be
statistically significant predictor. These variables
include household size, number of birds’ loss, years of
experience, number of birds kept, income during the
last production cycle, price range, and number of past
training attended.

The multiple correlation coefficient (R) value for the
regression was 0.662 indicating that a strong
association exists between the combination of
independent variables and training needs of youth
farmers in broiler chicken production, R? value was
0.439 and adjusted R? value was 0.417 which means
that the regression model accounted for 41.7%
variation in training needs of youth farmers in broiler
chicken production. The F-value was 20.697 and was
significant at p < 0.01. The beta coefficient for the
variables were household (0.202), number of birds loss
(0.923), income (-0.322), price range (-0.268) and
number of training attended in the part (-0.145). This
indicated that the larger the household, the higher their
training needs in broiler chicken production.

This could further be explained thus:

(i) the larger the number of birds loss, the higher their
training needs in broiler chicken production;

(if) the higher the income from broiler chicken
production, the lower their training needs in broiler
chicken production;

(iii) the higher the price range for selling the birds, the
lower their training needs in broiler chicken
production; and

(iv) the higher the number of past training attended,
the lower their training needs in broiler chicken
production.

Table 9. Results of regression analysis establishing relation-
ship between selected socio-economic of respondents and
their training needs

Model B S.e. Beta t P
(Constant) 449.155 58.830 7.635 0.000
Age -0.944 1924 -0.034 -0.491 0.624
Household size** 20.951 5,572 0.202 3.760 0.000
Years of experience -7.513 2969 -0.152 -2.531 0.012
Number of broilers 0.134 0.089 0.114 1.497 0.136
kept

Number of Birds 4.241 0.923 0.257 4.596 0.000
loss**

Income during the last ~ 0.000 0.000 -0.322 -3.882 0.000
production cycle **

Price range** -0.039  0.010 -0.268 -3.781 0.000
Number of past -4.154 1515 -0.145 -2.743 0.007

training attended**

Multiple R-value = 0.662; R? value = 0.439; adjusted R? = 0.417;
F value =20.697 at p <0.01; ** = significant at p <0.01 level. Source:
Field survey (2016)

Factors influencing the respondents’ training need
broiler chicken production (isolated factors
influencing training needs of youth farmers)

The results in Table 10 show the principal component
matrix extracted for training needs. Two groups of
factors were isolated from the five variables with highly
loaded components.

Factor I. Income factor. This factor was inferred of
three variables from the first component. The variables
were; price range (0.814), income (0.757) and number
of birds loss (0.544). The price range of selling the birds
by the youth farmers will determine their income, also,
the higher the mortality rate, the lower their income.
Therefore, training is needed in order to reduce the
mortality rate of the birds. All these variables are
important in determining the training needs of youth
farmers.

Factor Il. Training related factor. This factor was
extracted from highly loaded variable such as number
of training attended in the past (0.796) and household
size (-0.593). The larger the household size of the
respondents, the more training would be required to
help them acquire more skill and gain more knowledge
in broiler chicken production. The more the training
attended in the past by the respondents, the more
experience they would gain.

Table 10. Result of principal component matrix extracted for training needs showing correlation coefficient of highly loaded

variables

Highly loaded variables | 1

Percentage Cumulative percentage

Price range 0.814
Income 0.757
Number of birds loss 0.544
Household size

Number of training attended in the past

-0.593
0.796

Il (Training related factor, 21.0%)

I (Income factors, 33.2%) I (Income factors, 33.2%)

Il (Training related factor, 54.2%)

1= Income factors; I1= Training related factors
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Contribution of extracted factors to the training
needs of youth farmers. The results in Table 10 also
show that income factors contributed 33.2% to the
training needs of youth farmers while training related
factors contributed 21.0% to the training needs of youth
farmers. The high contribution of income factor may be
due to the present of some variables like; price range,
income and number of birds” loss, which were involved
in the factor. The least contribution of training related
factor may be because of interaction of the factor with
the dependent variable (training needs). However, the
total contribution of all the factors to the training needs
of youth in broiler chicken production in Osun State,
Nigeria was 54.2%.

Conclusion

The training needs of youth farmers were evaluated
and the crucial factors associated with it were isolated.
The two factors isolated were income and training
related factors. Five variables household size, number
of birds’ loss, income during the last production cycle,
price range and number of past training attended were
identified to be very crucial to predict the training needs
of the training needs of youth in broiler chicken
production in Osun State. Areas of training needs
identified include growing management/ daily routine
management, vaccination and disease control, litter
management and marketing of birds.

Extension agents should be inspired or motivated
towards training of youth farmers on a regular basis. In
addition, the factors mentioned above should be
considered when planning and executing training for
youth farmers. They should note the information
sources in the community available to the youth
farmers and utilize them adequately to disseminate
improved information on broiler chicken production.
The identified training needs of youth farmers should
be given priorities in the design and implementation of
training for them. This is ethical and will allow them to
participate fully in the training programme.
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KALJU KASK - 90

, Kalju Kask siindis 13. det-
/ sembril  1929.a Tallinnas
' elektriku peres. Koolitee algas
NOomme linna Rahumée Alg-
koolis. Hiljem 6ppis ta Tallin-
na 10. keskkoolis (N6mme

GUmnaasium) ja lBpetas
1949.a kuldmedaliga. Eri-
hariduse omandas  Tartu

Ulikooli  p&llumajandusosa-
konna aianduse osakonnas (1949-1951) ja hilisemas
Eesti P6llumajanduse Akadeemia agronoomia teadus-
konna aianduse erialal (1951-1955) ja IGpetas selle
cum laude.

Praktiline t66 aianduses algas Teaduste Akadeemia
Tallinna Bioloogia Eksperimentaalbaasi aednikuna
1956. a ja jatkus 1957. a moodustatud TA Eksperimen-
taalbioloogia Instituudis teadurina. Aspirantuuridpin-
guid (1961-1964) juhendas NSVLiidu TA V. Komarovi
nimelise Botaanikainstituudi professor J. Konovalenko
Leningradis. K. Kask Kkaitses bioloogiakandidaadi
vditekirja teemal "M®dnede viljapuuliikide seemnete
késitlemine vahelduvate temperatuuridega ja selle
mdju seemikutele” 1965.a Eesti NSV TA vastavas
ndukogus. 1968. a sai ta vanemteaduriks instituudi ge-
neetika sektoris. Uurimisvaldkonnaks oli tugevatoime-
liste mutageenide uurimine taimedel. Juba 1956. aastal,
asudes todle aednikuna oli Teaduste Akadeemia presi-
dent Johan Eichfeld andnud Ule maguskirsi seemikud,
niid lisandusid mutageenide kasutamise katsetesse
veel aedBunapuu ja viltjas kirsipuu. Teaduste Akadee-
mia Eksperimentaalbioloogia Instituudis tegeles
K. Kask mitmete kultuuride nagu aprikoosipuu, viltjas
kirsipuu aretamise ning must aroonia, kibuvits, eba-
kiidoonia, astelpaju, aktiniidia, kreeka péhklipuu jt
uurimisega. Saadud tulemused on kokku vdetud
doktoritdos "Eesti puuviljakasvatuse rikastamine uute
kultuuridega”, mille kaitses Lati Pd&llumajanduse
Akadeemias 1974. a.

1970. a tehti K. Kasele ettepanek tulla toole Eesti
Maaviljeluse ja Maaparanduse TU Instituuti puuviljan-
duse osakonda Pollis, kus olid K. Kase (lesandeks
duna- ja pirnipuu sordiaretus ning sordiuurimise ja -
aretuse téoruhma juhtimine. K. Kask jatkas Aleksander
Siimoni aretustodd Buna-, pirni- ja sarapuudega.
Vormistas sordina dunapuud 'Tiina' ja 'Lembitu’. Ta
valis A. Siimoni pirniseemikute hulgast jargnevatel
aastatel vdga populaarseks osutunud ‘Pepi' algpuu.
Vahem on levinud K. Kase pirnisordid 'Kadi' ja 'Polli
punane'. Sarapuu seemikute valikul osutus 1978/79. a
karm talv maaravaks teguriks. Varem perspektiivseks
osutunud 20 sarapuu seemikut kiilmusid lumepinnani,
mistdttu tehti jareldus, et (ile 40 aasta kestnud aretustdo
ei andnud uusi sorte. K. Kase aretust6d maht oli kokku
40 000 duna- ja 1000 pirniseemikut (Kask, 2010). TA
Eksperimentaalbioloogia Instituudis alustatud muta-
geenide mdju uurimise katsematerjal 4200 Gunapuu-
sordi 'Antoonovka' seemikut, lisaks maguskirsi- ja

viltja kirsipuu seemikuid toodi Polli. Nendest muta-
geenidega mdjutatud dunapuu seemikute hulgast
périneb sort 'Kaari' (2003). K. Kask valis A. Siimoni
Longi aias kasvanud seemikute hulgast suureviljalised
aretised L8, L9-2, L25 ja L28 ning kasutas neid edas-
pidises aretustdds lahtevanematena ristates aretisi oma-
vahel, kuid ka sortidega 'Cortland' ja 'Tiina'. Saadud
uue seemikute pdlvkonna hulgast valis ta sordid 'Alar’,
‘Aule’, 'Kallika', 'Katre', 'Krista', 'Madli', 'Liivika',
'Kaimo'. Sortide 'Cortland’, 'Talvenauding', 'Tiina' ja
"Tellissaare' omavahelistest ristlusperekondadest valiti
sordid 'Els', 'Kanti', 'Karamba', 'Katiliina', 'Kikitriinu’,
'Kirki' ning Lé&ti sordi 'Stars' vabatolmlemise seemikute
hulgast sort 'Kastar'.

Viimane aretustsikkel h8lmab dunapuu karntbve-
kindlaid seemikuid. Ristates kérntdvesse nakatuvat,
kuid véga heamaitselist sorti 'Cortland' haiguskindla
vormiga Nr 23 ta sai seemikute perekonna, kus osa
isenditest olid ké&rntdvekindlad. Saadud 167 seemiku
hulgast valis K. Kask salatiGunteks sobivad véikese-
viljalised sordid 'Kuku', 'Ritika' ja 'Ruti'. Lati sordi-
aretaja Laila Ikase kdest saadud karntdvekindlate sorti-
de vabatolmlemisest ja ristlustest saadud seemnete
kilvist 1988. a tirkas 875 taime. Neist valis K. Kask 20
perspektiivset aretist. 2018.a registreeriti sortidena
talidun 'Virve' (nimetatud kadunud abikaasa males-
tuseks) ja sugissort 'Kalju'. Ta on aretanud maguskirsi
sordid 'Johan', 'Karmel', 'Kaspar', 'Meelika', 'Mupi',
'‘Norri', 'Piret’, "Taki' ja "Tontu'.

Aretaja on oma t60 teinud, nuld peavad sordid ise
vOistlema turukonkurentsis oma koha eest. Eriti vaar-
tuslikud sordid muutuvad populaarseks. Ounasortidest
on &rilistesse dunaaedadesse leidnud tee 'Krista', pirni-
sortidest 'Pepi’ ja maguskirsisortidest 'Meelika'.

K. Kask on erakordselt viljakas kirjamees. Ta on
tiheksa raamatu autor v8i kaasautor. Publitseerinud ligi
1000 populariseerivat vdi aianduses nduandvat artiklit.
K. Kase kaastddd on avaldatud ajakirjades "Sotsialist-
lik Pdllumajandus”, "Maamajandus” ja "Maakodu",
"Eesti Loodus" ja "Eesti Mets", aga ka valismaistes
véljaannetes. K. Kase sulest on sadu artikleid entstiklo-
peediates (ENE ja EE) ja biograafilistes leksikonides.
K. Kask on panustanud akadeemilise jarelkasvu loomi-
sele. Ta oli kiimme aastat Tartu Ulikooli doktoritoode
kaitsmise botaanika- ja 6koloogia ndukogu liige ning
seejarel kimme aastat Eesti Maaulikooli samalaadse
ndukogu liige. On juhendanud Heljo Janese (Eesti) ja
Laila Ikase (Lé&ti) doktoritoid.

Eesti riik on hinnanud sordiaretaja t66d 1988. a
ENSV teenelise teadlase tiitliga, 2009. a tunnustati tea-
dus- ja arendustegevuse elutdd preemiaga. Eesti Maa-
tlikool andis talle teenete medali 2004. a P&llumajan-
dusministeerium kuldse teenete méargi 2010. a Akadee-
miline P6llumajanduse Selts valis K. Kase auliikmeks
2005. a ja tunnustas elut6d preemiaga 2007. a Karksi
vald valis K. Kase aukodanikuks 2010. a.

Eesti Vabariik tunnustas Kalju Kase teeneid valge-
téhe 1V klassi ordeniga 2006. a.
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K. Kase peres kasvas kolm last ja ta on vanaisa kuuele

lapselapsele ning kahele lapsele on ta vanavanaisa. Kolleegide nimel
Soovime juubilarile jdudu, tervist, erksat meelt ja
nobedat sulejooksu! Toivo Univer
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PUUVILJANDUSTEADLANE ROBERT PIIR =90

Robert Piir siindis 21. jaanua-
ril 1930. aastal Strelka kilas
Luuga rajoonis Leningradi
oblastis talupoja lapsena. Pe-
re tuli tagasi Eestisse elama,
kui Robert oli veel laps. Sa-
mal ajal sai alguse ka tema
huvi looduse, eeskatt taimede
vastu.

Robert I6petas 1950. aastal
Tartu Meditsiinikooli. 1950—
1951 todtas ta RGuges velsk-
rina, jargneval paaril aastal Tartu polikliinikus ja s6ja-
vaehaiglas vanemrontgenitehnikuna. Elukutse sobis
talle juba loomupoolest hésti, tingituna tema vastutule-
likkusest, lahkusest ja heast kuulamisoskusest. Kuid
pérast kolmeaastast tdokogemust meditsiinivaldkon-
nas, otsustas Robert taimeteaduse juurde tagasi poordu-
da. 1953. aastal IGpetas ta Tartu | Td6lisnoorte Kesk-
kooli, alustas 6pinguid TU bioloogia osakonnas ning
I6petas viimase 1958. aastal. Seejérel suunati ta todle
Vorumaale Antsla Keskkooli dpetajaks, kus ta tootas
kuni 1961. aastani. Samal aastal vottis Eesti Maavilje-
luse ja Maaparanduse Teadusliku Uurimise Instituudi
Polli katsebaasi juhataja professor Siimon ta teadurina
toole. ToOkaaslaste sdnul on Roberti puhul tegu ausa,
julge ja tooka inimesega. Uheks tema teadustod aktiiv-
semaks perioodiks saab pidada aastaid 1962-1973,
mille alguses loodi Roberti juhendamisel Polli katse-
baasi tehnoloogialabor. Keemialaboratooriumi juhataja
Koidu Kelt ja tehnoloogia labori juhataja Robert Piir
analiiisisid kdiki Eestis sel ajal kasvatatud puuvilja- ja
marjasorte. Teadustdos uuris ta veel puuvilja- ja marja-
sortide sobivust to6tlemiseks, selleks valmistati hoidi-
seid, millele anti organoleptiline ja degustatsiooniline
hinnang ning lisaks tehti fudsikalis-keemilisi analiiuse.
Toovdiduna vBib nimetada maasikakeedise retsepti
valja tootamist, mille puhul vérvi esialgne intensiivsus
sailib.

Oma vaba aja veetis Robert vabas 6hus, kdies pikka-
del jalutuskéikudel ning kasvatades Pollis koduaias
ravimtaimi ja vahelevinud puuvilja- ning marjakul-
tuure. Tema loodushuvi jagas ka abikaasa, kellega koos
kéidi metsas seenel. Kuid lisaks aiandusehuvile jatkus
ka aega musitseerimiseks, pilli mangimiseks tahtpaeva-
del ning Polli lasteaias ja kodudes ndérivana mangimi-
seks.

Uurimisobjektidest olid Robert Piiri jaoks Pollis eriti
stidameldhedased pihlakaliigid ja -vormid. Ta rajas
1978. aastal Polli katsebaasi the téielikuma pihlaka
sordikollektsiooni kogu N&ukoguse Liidus, kus oli ligi
20 pihlaka sorti ja vormi. Pihlakate paljundusmaterjali
jagati harrastusaednike aedadesse aga ka aedadesse ja
istandikesse vélismaal, nditeks Latis, Soomes, Rootsis
ja USAs. Pihlakast sai alguse tfsisem huvi uute
kultuuride vastu. Tema teeneks on uute puuvilja- ja
marjakultuuride sortide ning liikide introdutseerimine
Eestisse. Teadustdos hakkas ta uurima Eestis seni tund-
mata kultuure nagu astelpaju, séédav kuslapuu, toom-
pihlakas, kulds6star, kirss-kontpuu, kukerpuu, puhvel-
pddsas, laukapuu, sarik-hdbepuu. Uute kultuuride vilje-
lemise ning andmete kogumisega tegeles ta enam Kkui
40 aastat. Parast pensionile minekut 1992. aastal jatkas
ta kirjutamistd0d ning enamus tema uuritavatest mater-
jalidest said avaldatud.

Ta on avaldanud le 100 teadustrikise. Roberti huvi-
alad on laiahaardelised, ta on avaldanud artikleid puu-
taimede puhkeperioodist, Guna-, pirni- ja ploomisortide
sobivusest to6tlemiseks, uute kultuuride viljade keemi-
lisest koostisest ning uute puu- ja kddgiviljakultuuride
kasvatamisest. Lisaks muule on ta avaldanud kaheksa
raamatut "Aiapidaja kasiraamat"” (1974, Uiks autoritest),
"Uusi puuvilja- ja marjakultuure” (1980, kaasautor
K. Kask), "Puuviljad, marjad, tervis" (1997, kaasauto-
rid K. Kelt, L. Lamp), "Pihlakas aias ja kddgis" (2003,
kaasautor T. Niiberg), "Astelpaju aias ja k6ogis" (2005,
kaasautorid M. Jalakas, T. Niiberg), "Vé&hetuntud mar-
jad aias" (2008), "Pihlakas" (2010), "Puuviljad ja mar-
jad Eestis" (2010, ks autoritest). Veel on ta avaldanud
artikleid ajalehtedes ja ajakirjades ning andnud oma
panuse uute kultuuride kasvatamise propageerimiseks
Eestis.

Robert tahistas sel aastal koos abikaasa Lehtega 52.
pulma aastapdeva. Neil on kaks last, neli lapselast ning
liks lapselapselaps.

Soovime juubilarile kogu stidamest dnne!
Polli Aiandusuuringute Keskuse nimel,

Mailis Vinogradov
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DOKTORIKRAADI KAITSJAD EESTI MAAULIKOOLIS 2019. AASTAL
THESIS DEFENDERS ESTONIAN UNIVERSITY OF LIFE SCIENCES IN 2019

SERGEY KASK, PKI
VIRTUAL REALITY IN SUPPORT OF SUSTAINABLE
TOURISM. EXPERIENCES FROM EASTERN EURO-
PE
VIRTUAALNE REAALSUS TOETAMAS SAAST-
LIKKU TURISMI: IDA-EUROOPA KOGEMUSED

MAREK MAASIKMETS, PKI
DETERMINATION OF EMISSION FACTORS FROM
ANTHROPOGENIC PARTICLE SOURCES FOR AIR
EMISSION AND HEALTH IMPACT ASSESSMENT
INIMTEKKELISTE PEENOSAKESTE ERIHEIDETE
MAARAMINE OHUEMISSIOONIDE JA TERVISE-
MOJUDE HINDAMISEKS

MARJU TAMM, PKI

PIGMENT-BASED CHEMOTAXONOMY - EFFI-
CIENT TOOL TO QUANTIFY PHYTOPLANKTON
GROUPS IN LAKES AND COASTAL SEA AREAS
PIGMENTIDEL POHINEV KEMOTAKSONOOMIA
— TOHUS VAHEND FUTOPLANKTONI KOOS-
SEISU SELGITAMISEKS JARVEDES JA RANNI-
KUMERES

MARGOT SEPP, PKI
ORGANIC MATTER IN TEMPERATE LAKES — MONI-
TORING AND CONNECTIONS WITH CATCHMENT
ORGAANILINE AINE PARASVOOTME JARVEDES
— SEIRE NING SEOSED VALGALAGA

JIAYAN YE, PKI

QUANTITATIVE SCALING OF FOLIAGE PHOTO-
SYNTHETIC CHARACTERISTICS AND RELEASE OF
CONSTITUTIVE AND INDUCED VOLATILES WITH
SEVERITY OF BIOTIC STRESS

BIOOTILISE STRESSI KVANTITATIIVNE MOJU
LEHTEDE FOTOSUNTEESILE NING KONSTITU-
TIIVSETE JA INDUTSEERITUD LENDUVATE
UHENDITE EMISSIOONILE

KERSTI VENNIK, PKI

MEASUREMENTS AND SIMULATIONS OF RUT
DEPTH DUE TO SINGLE AND MULTIPLE PASSES OF
MILITARY VEHICLES ON TYPICAL ESTONIAN SOILS
AND NATURAL RECOVERY OF RUTS AREAS
MILITAARSOIDUKITE ULESOITUDE TULEMU-
SENA KUJUNENUD ROOPASUGAVUSE MOOT-
MINE JA MODELLEERIMINE EESTI MULDADEL
NING ROOBASTE LOODUSLIK TAASTUMINE

KARIN NURME, PKI

ENCODING OF ENVIRONMENTAL HEAT BY THE
SENSORY TRIAD OF INSECTS ANTENNAL THER-
MO- AND HYGRORECEPTOR NEURONS
KORGETE VALISTEMPERATUURIDE SENSOOR-
NE KODEERIMINE PUTUKATE ANTENNAAL-
SETE TERMO- JA HUGRONEURONITE TRIAADI
POOLT
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KAIE METSAOTS, PKI
HOLISTIC DEVELOPMENT OF THE OIL SHALE
REGION AS AN INDUSTRIAL HERITAGE, RECREA-
TIONAL, SPORTS AND TOURISM DISTRICT
POLEVKIVIREGIOONI TERVIKLIK ARENDA-
MINE TOOSTUSPARANDI-, PUHKE-, SPORDI- JA
TURISMIPIIRKONNANA

GUNNAR MOROZOV, MMI

CARBON AND NITROGEN FLUXES IN BIRCH AND
GREY ALDER STANDS GROWING ON DIFFERENT
SITES

SUSINIKU- JA LAMMASTIKUVOOD ERINEVATE
KASVUKOHTADE KAASIKUTES JA HALL-LEPI-
KUTES

RISTO RAIMETS, PKI
EFFECTS OF SYNTHETIC AND BIOLOGICAL
PESTICIDE EXPOSURE ON HONEY BEES AND
BUMBLE BEES
SUNTEETILISTE JA BIOLOOGILISTE PESTITSII-
DIDE MOJUD MEEMESILASTELE JA KIMALAS-
TELE

PEETER PADRIK, VLI

FACTORS INFLUENCING THE QUALITY OF SEMEN
FROM ESTONIAN HOLSTEIN Al BULLS, AND
RELATIONSHIPS BETWEEN SEMEN QUALITY
PARAMETERS AND IN VIVO FERTILITY

EESTI HOLSTEINI TOUGU SUGUPULLIDE SPER-
MA KVALITEET, SEDA MOJUTAVAD TEGURID
NING SEOS IN VIVO VILIAKUSEGA

TARMO NIINE, VLI
IMPACT OF GASTROINTESTINAL PROTOZOAN
INFECTIONS ON THE ACUTE PHASE RESPONSE IN
NEONATAL RUMINANTS
SEEDEKULGLAT TOVESTAVATE ALGLOOMA-
DE MOJU MALETSEJALISTE AGEDA JARGU
VASTUSELE NEONATAALPERIOODIL

IVAR OJASTE, PKI
BREEDING AND MIGRATION ECOLOGY OF EURA-
SIAN CRANE (GRUS GRUS)
SOOKURE (GRUS GRUS L.) PESITSUS- JA RANDE-
OKOLOOGIA

BIRGIT AASMAE, VLI

ANTIMICROBIAL RESISTANCE OF ESCHERICHIA
COLI AND ENTEROCOCCI ISOLATED FROM SWI-
NE, CATTLE AND DOGS AND MASTITIS PATHO-
GENS ISOLATED IN ESTONIA IN 20062015
EESTIS AASTATEL 2006-2015 SIGADELT, VEIS-
TELT JAKOERTELT ISOLEERITUD ESCHERICHIA
COLI JA ENTEROCOCCUS’E PEREKONNA MIK-
ROOBIDE NING LEHMADELT ISOLEERITUD
MASTIIDIPATOGEENIDE ANTIBIOOTIKUMIRE-
SISTENTSUS
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