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Abstract  
The study analyzed adoption level of fish farmers on spawning technologies 

and usage in Delta State, Nigeria. The purposes of the study were to; examine 

the socio-economic characteristics of the respondents, ascertain the level of 

adoption, examine the effects of adoption of improved spawning technology 

on farmers’ income and constraints plaguing the adoption of improved 

spawning technologies. Multi-stage sampling technique was used to sample 

112 respondents from four LGAs of the state. Statistical tool used were 

descriptive and inferential statistics. They were respectively used to analyze 

the objectives and hypotheses of the study. Inferential statistics include 

Spearman’s Rank Correlation Coefficient and t-test. Results revealed that the 

mean age, household size, farm size, years of residence in community and 

farm experience was 50.27 years, 6 persons, 2777 fishes, 15.88 years and 

13.03 years respectively. Most (65.18%) respondents were high adopters of 

the spawning technologies. Average farm income of the adopters and non-

adopters was N347,321.43 and N232,535.71 respectively. The difference was 

N114,785.72 and t-value (18.341) indicated that it was significant at the 5% 

level. Spearman’s Rank Correlation Coefficient revealed age (r = -0.228), 

household size (r = 0.541) and farm size (r = 0.473) to be significantly related 

to adoption of improved fish spawning technologies at the 5% level. Other 
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Introduction 
Fish farming is an age-long farming 

activity that involves the raising of 

fishes through artificial means for 

human consumption. It has helped 

households and the nation in 

achieving food security and poverty 

alleviation (Esobhawan and 

Ogundele, 2011). On a general note, 

fish provides man with his/her protein 

demand, it generates employment 

opportunities directly or indirectly for 

the people who engage in it, it 

generates income for all categories of 

people involved in the activity. It as 

well contributes to the national 

income of the country’s (Nigeria) 

Gross Domestic Product), and an 

important raw material for animal feed 

production and market generation 

(Olagunju, et al., 2007). Fish farming 

activity occupies an important 

position in the agricultural sector of 

the Nigerian economy as the report of 

CBN (2005) noted that the fisheries 

sub-sector contributed immensely to 

the nation’s Gross Domestic Product 

(GDP). The report further stated that 

the sub-sector contribution rose from 

N76.76 billion in 2001 to N162.61 

billion in 2005. Even at that, the 

production level has not been able to 

meet up with the nation’s demand for 

fish. This is purely due to explosion in 

population which rose from 68.45 

million in 1980 to 196,661,403 as at 

September, 2018 (Nigeria Population, 

2018). 

In order to meet up with the demand 

for fish, some form of agricultural 

information on spawning technology 

needs to be made available to the fish 

farmers. Spawn is the release of 

reproductive gametes (egg and 

sperms) into water by aquatic animals 

characteristics still related but at 1% level include educational level (r = 

0.372), farm experience (r = 0.251) and farm income (r = 0.386). Constraints 

of adoption include lack of funds (mean = 3.11), scarcity of trained 

manpower (mean = 3.02), high labour cost (mean = 3.72), complexity (mean 

= 2.95) and incompatibility of technology with culture, norms and tradition 

(mean = 2.83). The study thus concluded that adoption of the improved 

spawning technologies have positively impacted on the adopter farmers farm 

income.     

 

Keywords: fish, spawning, adopters, non-adopters, loans, technologies, 

adoption 
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(fish inclusive). These animals are described to reproduce through the act of 

spawning. Hornby (2000) defined spawning as the process where eggs and 

sperm cells are released into water by aquatic animals. The process can be 

carried out through natural means or manual stripping environmental 

manipulation or chemical injection. Information is an indispensible factor in the 

practice of farming. Information is an indispensible factor in the practice of 

farming. By definition, information is any data that has been put into 

meaningful and useful context which is communicated to recipients who use 

them to make decisions (Adereti, et al.,2006).  

In the context of fish farming, agricultural information is more vital and it was 

defined by Agbamu (2006) as all published or unpublished knowledge in 

respect to agriculture. The author classed agricultural information into four. 

They are technical, commercial, socio-cultural and legal information. The 

author also noted that the quality of information will go a long way in 

influencing the extent to which farmers will be willing to adopt the information 

or technology.  

Access of farmers to accurate and adequate information or improved technology 

on fish production technologies is essential for increased fish production. Such 

improved technology must come from credible sources, at the right time and 

farmers should be able to utilize them correctly. Meanwhile, fish farming 

technologies cover a wide range of areas like pond construction, pond 

management, breed selection, pond stocking, feeding, water management, 

spawning, sorting, harvesting, processing, storage, marketing and record 

keeping (Ofuoku, 2008). Information on these different areas of fish farming 

technologies are available in Agricultural Research Institutes, and Schools or 

Colleges of Agriculture in Universities (Adomi, et al.,2003).  

Even with the availability of these agricultural information’s on improved 

technologies, Adereti et al., (2006) acknowledged that they have not been fully 

exploited, hence the shortage on fish supply in the nation (Nigeria). This study 

therefore seeks to analyze fish farmers level of adoption and usage of improved 

spawning technologies in Delta State.  

 

Purpose of the study 

Specifically, the study seeks to; 

i. Examine the socio-economic characteristics of fish farmers in Delta 

South Agricultural zone. 
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ii. Determine the fish farmers’ level of adoption of improved spawning 

technologies in Delta State. 

iii. Examine the effects of fish farmers adoption of improved spawning 

technologies on income of farmers, and; 

iv. Identify the constraints plaguing the adoption of improved spawning 

technologies in the study area. 

 

Hypotheses of the study 

Ho1: There is no significant relationship between farmers’ socio-economic 

characteristics and level of adoption of improved spawning technologies 

in Delta State.  

Ho2: There is no significant difference in farm income between adopters and 

non-adopters of     improved spawning technologies. 

 

Methodology 

Area of Study 

The study was carried out in Delta State. It is one of the nine states of the Niger 

Delta region of Nigeria. It was carved out of Bendel State on the 27th August, 

1991. The report of National Atlas of Electoral Constituencies (NAEC) (2008) 

has it that Delta State is bounded on the north by Edo State, on the east by 

Anambra and Rivers States, on the south by Bayelsa State and on the west by 

Ondo State and the Bight of Benin of the Atlantic Ocean. The state lies within 

5000’ and 6030’N, and Longitudes 5000’ and 6045’E. It covers an area of 

approximately 17,698Km2. National Population Commission (NPC) of Nigeria 

had it that the state’s projected population size was 5,663,400 persons as at 

2016. Report of African Women Championship (AWC) (2006) stated that Delta 

State has 25 Local Government Areas and the capital seat is at Asaba while the 

economic nerve centre is at Warri. Delta State is generally low-lying without 

remarkable hills. The state has a wide coastal belt interlaced with rivulets and 

streams, which form part of the Niger Delta. The AWC (2006) report also had 

it that the state has a diverse ethnic and tribal group like Isoko, Ika, Izon, Itsekiri, 

Urhobo, etc. The major occupation of the people includes farming, civil service, 

oil prospecting, trade and commerce. The state is also rich in agricultural 

activity like growing of crops (like rubber, pineapple, yam maize, cassava, 

plantain etc) and rearing of animals (like poultry, goats, sheep, snails, rabbits, 

etc). 
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Multi-stage sampling technique was used to sample the respondents of the 

study. It started with the purposive selection of four (4) LGAs in Delta South 

Agricultural zone of the state. The LGAs include Isoko North, Isoko South, 

Patani and Bomadi. The second stage involved the purposive selection of three 

(3) different towns per LGA (they are Ozoro, Ofagbe and Owhelogbo from 

Isoko North LGA; Oleh, Uzere and Emede from Isoko South LGA; Patani town, 

Odorubu and Adobo from Patani LGA; and Bomadi town, Kpakiama and 

Ogbiama from Bomadi LGA) and this brought the towns used for the study to 

twelve (12). In the third stage there was the purposive selection of ten (10) 

registered fish farmers (with Delta Agricultural Development Programme) in 

each of the selected towns. This brought the total number of respondents used 

for the study to one hundred and twenty (120) and they were administered with 

the question instruments. Out of the collected instruments, one hundred and 

twelve (112) (i.e. 93.33%) suitable for analysis were used for the study. For the 

purpose of comparative analysis, an equivalent number of fish farmers who 

depend on local breeds of fishes due to their choice or because they do not have 

access to spawning technologies was respectively sampled from the area of 

study. This made the total number of fish farmers used for the study to two 

hundred and twenty four (224). Some trained enumerators and extension agents 

serving in the Delta State Agricultural Development Programme (DADP) were 

used in reaching the farmers to administer and retrieve the question instruments 

in the respective LGAs. 

Data were generated from primary source that is from the respondents through 

the use of questionnaires and interview schedule respectively administered to 

the literate and non-literate farmers. The research instruments were validated 

through the content validity method while its reliability was ascertained through 

a Crombach Alpha value of 0.78. This thus indicates that the instrument was 

reliable.  

Data collected were analyzed using descriptive and inferential statistics. The 

descriptive statistics involved the use of frequency, percentage and mean and 

these were used to analyze respondents’ socio-economic characteristics, effects 

of adoption and the respondents level of adoption of improved spawning 

technologies. Constraints plaguing the adoption of improved spawning 

technologies was obtained through a four – point likert type scale, coded 4, 3, 2 

and 1 for Strongly Agree, Agree, Disagree and Strongly Disagree respectively. 

The weighted mean score of 2.50 (which was obtained via [4 + 3 + 2 + 1] / 4) 
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was used to determine which constraint was serious and the ones that were not. 

Values of 2.50 and above are considered important, while those with values less 

than 2.50 are regarded as not important.  

On the other hand, inferential statistics involved the use of Spearman’s Rank 

Correlation Coefficient (r) and t-test. The former was used to analyze 

hypothesis one while the later was used to analyze hypothesis two. Spearman’s 

Rank Correlation Coefficient was used to measure association between two 

variables, that is, dependent (Y) and independent variables (X). The formular is 

stated thus; 

  ‘r’ =  1 ─ 6∑D2  

N (N2 ─ 1)  (Ajayi, 2004) 

Where; D = The difference between two ranks of each observations of two 

independent variables  

 N = Total number of cases or sample size 

Decision: The value of Spearman’s Rank Correlation Coefficient ranges 

between -1 to +1. When r = +1, it implies that there is a perfect (linear) 

relationship between X and Y, where a unit increase in X always leading to a 

constant increase in Y. on the other hand, when r = -1, it implies a perfect 

functional relationship, but in this case, a unit increase in X leads to a constant 

decrease in Y. 

Hypothesis two was analyzed using t–test and it was used to determine if a 

significant difference existed between mean of two groups (income of fish 

farmers who adopted improved spawning technologies and those farmers who 

did not) Madukwe (2004). The formula for t-test is as shown below:  

t =  
1  −  2

√
S1

2

n1
+

S2
2

n2

 

Where:           

                    

 1  = the mean of group 1 ;  

 2  = the mean of group 2 

S1 = standard deviation for group 1 ; S2 = standard deviation for group 2 

S1
2 = variance of the first group ; S2

2 = variance of the second group 

n1 = size of the first group ; n2 = size of the second group   

√ = square root 
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Decision rule for t – statistics: i.e. if t cal > t tab = reject null and accept alternative 

hypothesis, vice-versa 

     

Results and Discussions 

Socio-economic characteristics of the respondents 

The socio-economic characteristics of the respondents was shown in Table 1. 

From the results, fish farming business in the study area was not gender specific. 

The result also showed that males dominated (87.50%) the business. Male 

dominance may not be unconnected to the tedious nature of the business which 

can mostly be met by the males .The result is in consonance with that of 

Odebode and Arimi (2011) who reported that fish farming business is 

dominated by males. The average age of the farmers was 50.27 years and 

majority (37.50%) of the farmers belonged to this category (50 – 59 years). The 

result implies that fish farming in the area is dominated by older fish farmers. 

This result agrees with that of Okwuokenye and Ikoyo-Eweto (2016) which 

stressed that fish production is dominated by older individuals. 

The result on marital status revealed that most (61.61%) of the respondents were 

married. It is believed that they engage in the business in order to be meeting 

up with the economic demands of their families. This finding is in line with the 

report of Odebode and Arimi (2011). They acknowledge the dominance of 

married people in fish farming and asserted that it is to meet the family’s 

economic needs. 

 

Table 1: Socio-economic characteristics of respondents of the study.  (N= 

112) 

Socio-economic variables  Categories  Freq.  Percentage  Mean  

Gender Male  98 87.50  

 Female  14 12.50  

Age < 30 5 4.46  

 30 – 39 17 15.18  

 40 – 49 26 23.21  

 50 – 59 42 37.50  

 ≥ 60 22 19.64 50.27 

Marital status Single  12 10.71  

 Married  69 61.61  
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 Divorced  17 15.18  

 Widow(er) 14 12.50  

Educational qualification  No Formal edu. 8 7.14  

 Primary edu. 31 27,68  

 Secondary edu. 52 46.43  

 Tertiary edu 21 18.75  

Household size < 3 15 13.39  

 3 – 5 31 27.68  

 6 – 8 53 47.32  

 9 – 11  10 8.93  

 12 and above 3 2.68 5.93 = 6 

Farm size (No. of fishes) < 1000  11 9.82  

 1000 – 2000 17 15.18  

 2001 – 3000 32 28.57  

 3001 – 4000 39 34.82  

 4001 – 5000 8 7.14  

 ➢ 5000 5 4.46 2776.79 

Farm experience (yrs) < 5 14 12.50  

 5 – 9 22 19.64  

 10 – 14 25 22.32  

 15 – 19 29 25.89  

 20 & above  22 19.64 13.03 

Source: Field survey:, 2019 

 

On the level of education, majority (46.43%) had secondary school education. 

This implies that they are literate and so can easily know how to source and use 

the fish spawning technologies with only little assistance. Ewuola and Ajibefun 

(2000)   agreed with this assertion as they noted that most farmers (fish farmers 

inclusive) are educated, and so can apply and manage modern technologies. 

Majority (47.32%) of the respondents had between 6 – 8 persons as their 

household size with an average of about 6 persons. This is an indication that the 

farmers have large household size which could be used as a source of farm 

labour. Such use will go a long way in lowering cost of fish farming. The 

findings of Okwuokenye and Ikoyo-Eweto (2016) complied with this assertion. 

They stressed that the use of family labour will go a long way in increasing farm 

income.  
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Farm experience of the respondents showed that most (25.89%) of them had 15 

– 19 years of farm experience. The average was 13.03 years. Years of 

experience in fish farming showed that the farmers had been in the business for 

a long time, enough to enable them know the intricacies and have good 

knowledge of the farming activity. Such knowledge could help enhance their 

farm income. This conclusion is supported by reports of Okwuokenye and 

Onemolease (2011) which stated that having good farming experience will 

enable the farmers do better in their farming activities. Results on farm size 

revealed that the average farm size of the respondents was 2777 fishes and 

majority (34.82%) of them had between 3001 – 4000 fishes.  

 

Respondents level of adoption of improved spawning technologies  

The respondents of the study were organized into categories based on how they 

rated their level of adoption of improved spawning technologies. From the 

results on Table 2, it could be seen that most (65.18%) of the respondents were 

high adopters of improved spawning technologies. The average adopters 

constituted 22.32% while low adopters were about 13%. Having a high level of 

adoption of improved spawning technologies is likely to produce positive and 

significant results in productivity and income level of the respondents. This 

result is in agreement with Taiye et al., (2006). The authors advanced that the 

adoption of improved farm technologies help to enhance farmers productivity 

and income. 

 

Table 2: Determination of level of adoption of improved spawning 

technologies  

Categorization  Freq.  Percentage 

High level of adoption  73 65.18 

Average level of adoption  25 22.32 

Low level of adoption  14 12.50 

Source: Field survey:, 2019 

 

Effects of adoption of improved spawning technologies on income of 

farmers  

Table 3 shows the income range of the farmers who adopted improved 

spawning technologies and those who did not. Among the adopters, most 

(28.57%) of the farmers earned between N400,000 – N499,000. While most 
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(29.46%) of the non-adopters earned between N200,000 – N N299,000. The 

average income of the adopters and non – adopters of improved spawning 

technologies was N347,321.43 and N232,535.71 respectively. The difference 

was N114,785.72 in favour of the adopters of the spawning technologies. The 

result implies that adopting improved spawning technologies goes a long way 

in improving the quantity (both in size and number) and income of the farmers. 

The reports of Katungi and Akankwasa (2008) confirmed this finding that 

farmers who adopt modern agricultural technologies are bound to experience 

improvement in their farm productivity and income.    

  

Table 3: Income range of respondents’ adoption of improved spawning 

technologies 

Income Range 

(N‘000) 

Income Range of Adopters Income Range of non-

Adopters 

Freq. % Mean Freq. % Mean 

< 100 9 8.04  21 18.75  

100 – 199 11 9.82  28 25.00  

200 – 299 18 16.07  33 29.46  

300 – 399 26 23.21  14 12.50  

400 – 499 32 28.57  11 9.82  

500 and above 16 14.29 347,321.43 5 4.46 232,535.71 

Source: Field survey:, 2019; Difference in income = 114,785.72 

 

Constraints plaguing the adoption of improved spawning technologies 

Table 4 shows the reasons for respondents’ non-adoption of improved spawning 

technologies. The constraints perceived by the respondents to constitute serious 

limitations are ranked in the order of their mean weight values. In the light of 

this, high labour cost (mean = 3.72) was the most serious constraint. Following 

this is lack of funds (mean = 3.11). Through personal communication, the 

respondents pointed out that the fish specialists who carry out the 

process/technology demands so much and many of them have not been able to 

up with the cost demand due to their poverty level. The third constraint is the 

scarcity of trained manpower (mean = 3.02). This is a serious problem as spelt 

out (through personal communication with the respondents) because those 

endowed with the technology are few, and even at that they still feel reluctant 

to share the knowledge with other interested persons that are yet in the know. 
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The low number of the trained personnel’s endowed with the technologies 

accounts for why the monetary demands to do the job is high. 

Complexity of the process of carrying out improved spawning technologies 

(mean = 2.95) and incompatibility of the technologies with the culture, norms 

and tradition of the people (mean = 2.85) were respectively the 4th and 5th 

serious constraints limiting adoption of improved fish spawning technologies. 

Ekong (2003) agreed with this finding. The author identified complexity of the 

process of impacting innovation and incompatibility of innovation with the 

people’s existing values, norms and past experiences as factors influencing 

adoption of innovation.       

 

Table 4: Constraints plaguing the adoption of improved spawning 

technologies 

Limiting factors Mean Standard 

Deviation 

Rank 

Fear and anxiety 1.82 0.84 9 

Lack of funds 3.11* 0.13 2 

Scarcity of trained manpower 3.02* 0.58 3 

High labour cost 3.72* 0.61 1 

Complexity of tech. 2.95* 0.67 4 

Chances of success 1.99 0.81 8 

Incompatibility with culture, norms 

and tradition 

2.83* 0.41 5 

Habit 2.03 0.79 7 

Improper packaging of the technology 2.42 0.81 6 

Serious constraint (Mean ≥ 2.50) 

Source: Field survey, 2019 

 

Relationship between socio-economic characteristics and level of adoption 

of improved spawning technologies 

The relationship between socio-economic characteristics and level of adoption 

of improved spawning technologies was analyzed to find solution to hypothesis 

one which states that: there is no significant relationship between socio-

economic characteristics and level of    adoption of improved spawning 

technologies in Delta State. Table 5 shows Rank Spearman’s Correlation 

Coefficient (r) revealing relationship between socio-economic variables and 
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level of adoption. The variables in the model jointly accounted for 69.20% 

variation in socio-economic characteristics (adjusted R2 =69.29%). The model 

was considered appropriate for the analysis since the F-ratio (14.75) was seen 

as being significant at the 5% level (Critical F-value = 2-62). Results revealed 

that six out of the nine socio-economic variables were significant. Amongst 

them, farmers educational level, farm experience and farm income were 

significant at the 1% level while age, household size and farm size were 

significant at the 5% level. However, the details are given below; 

Age (r = -0.228; P = 0.021) of the respondents was significant but had negative 

relationship with fish spawning technologies. This implies that young famers 

would readily adopt improved spawning technologies than the older farmers. 

This result is supported by Sinkanye (2005) which noted that there is an inverse 

relationship between farmers adoption of innovation and their age. Education 

level of the farmers was significant and positively correlated to the adoption of 

fish spawning technologies (r = 0.372; P = 0.001). The implication of the result 

is that the higher the educational level is, the more willing they would to adopt 

improved spawning technologies. The result is at variance with the findings of 

Akpabio (2000) who found level of farmers education to be detrimental to 

increased farming activities of which adoption of farm innovation is one. 

 

Table 5: Relationship between socio-economic characteristics and level of 

adoption of  

    improved spawning technologies 

Variables Correlation Coefficient (r) P – value 

Constant 12.320 0.661 

Gender 0.063 0.0735 

Age -0.228* 0.921 

Marital status 0.043 0.559 

Educational level 0.372** 0.001 

Household size 0.541* 0.002 

Farm size 0.473* 0.011 

Farm experience 0.251** 0.001 

Years of residence 0.084 0.372 

Farm income 0.386** 0.002 

** Significant at 1% level; * Significant at 5% level 

Source: Field survey, 2019 
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Household size of the respondents was positively signed and significantly 

correlated to adoption of improved spawning technologies (r = 0.541; P = 

0.002). The positive sign is an indication that the more number of persons per 

household, the higher would be their level of adoption of improved fish 

spawning technologies. This finding is consistent with that of Okwuokenye 

(2014) who advanced that household size and participation in community 

groups as well as adoption of agricultural innovations progress are in the same 

direction.  In addition, farm size (r = 0.473; P = 0.011) was positive and 

significantly related to adoption of improved spawning technologies. The result 

indicated that larger farm sizes (number of fishes reared) readily adopts the fish 

spawning technologies. The result is in line with the findings of Adeniyi (2002) 

who found that the larger the farm sizes of the farmers, the more willing they 

are to participate in farmers groups and adopt innovation packages. 

Farm experience was positively signed and significant to adoption of improved 

spawning technologies (r = 0.251; P = 0.001). The positive sign shows direct 

relationship between farm experience and the adoption of improved fish 

spawning technologies. This finding corroborates with that of Abegunde (2004) 

who found farm experience of farmers to relate directly with adoption of farm 

technologies. Farm income (r = 0.386; P = 0.002) was also positive and 

significantly related to adoption of improved fish spawning technologies. The 

result is at variance with that of Okwuokenye (2014) which reported that 

farmers with higher income participate less in groups’ activities which also 

imply less adoption of agricultural innovations. 

 

Effect of adoption of improved fish spawning technologies  

The result on Table 6 shows the average income of the fish farmers adopters 

and non-adopters of the improved fish spawning technologies. Their mean 

incomes were N347,321.43 and N232,535.71 respectively. The difference 

between the two categories was N114,785.72 and it was in favour of the 

adopters of the technologies. The difference between the two categories 

(N114,785.72) was significant at the 5% level. The reason for this conclusion 

is that the calculated t – value (18,341) was greater than the tabulated t – value 

(1.645) at the 5% level. On this ground, the null hypothesis was rejected while 

the alternative was accepted. It thus states: there is significant difference in farm 

income between adopters and non-adopters of improved spawning 
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technologies. The result thus suggests that the adoption of improved fish 

spawning technologies enhances farmers productivity and income. Confirming 

this assertion, Taiye et al., (2006) advanced that adoption of improved 

innovation has a positive role in boosting farmers productivity and farm income. 

 

Table 6: Effect of adoption of improved fish spawning technologies (t - test) 

           Adoption Status N Mean 

Income (N) 

Difference 

(N) 

t - 

value 

- Adopters of improved 

fish spawning 

technologies.  

112 347,321.43   

- Adopters of improved 

fish spawning 

technologies. 

112 232,535.71 114,785.72 18.341* 

*Significant at the 5% level (Critical level at 5% level = 1.645) 

 

Conclusion 

The findings of this study have shown that most (65.18%) of the farmers were 

high adopters of improved fish spawning technologies and this translated into 

having a positive effect on the income of the farmers. This is evidenced on the 

average income of the adopters (N347,321.43) of the technologies which was 

quite much more than the average income of the non-adopters (N232,535.71). 

The difference in the average farm income of the adopters and non-adopters’ 

categories was N114,785.72 and it was significant at the 5% level. Also, this 

difference was in favour of the adopters of the technologies. Suffice to say that 

adoption of the agricultural innovations have positively impacted on the farmers 

farm income. The average income would have been higher if not for many 

constraints that plagued many other farmers, thus discouraging them from 

adopting the improved fish spawning technologies.  

 

Recommendations 

However, based on findings of the study the following recommendations were 

advanced; 

i. The economic strength of many of the farmers was low. This was 

expressed by the respondents as a serious constraint through lack of 

funds. This problem could be brought under check by encouraging 
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the farmers into groups from where they could easily source for funds 

(via loans). In addition, the farmers that are potentially in need of 

funds can be given loans by the government to help ameliorate this 

problem.  

ii. Also, in line with government’s plan to impact skills in her citizenry 

as part of capacity building, there is need for potentially interested 

persons to be trained on the improved fish spawning technologies. 

When this done, it will help break the jinx (of having only few 

persons in the know of the technology) and therefore increase the 

number of people in  the know of the technologies and then have 

more farmers reached, taught and encouraged to adopted the 

spawning technologies, and;  

iii. There is also a need for the people to be re-oriented and sensitized by 

the agencies of government on the fact that the products of improved 

fish spawning technologies have nothing to do with the people’s 

culture, norms and tradition. Once this is done and able to yield 

results, more farmers would be seen to adopting the technologies and 

have more fish produced and realized higher income.   
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