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Abstract: Problem statement: Scientists in National Agricultural Research Inggts and University
faculties of agriculture and veterinary medicineravesurveyed to explore their participation in
agricultural biotechnology research in Nigeria. Nathge sampling was useépproach: Two
Federal universities and two state universitiesewandomly selected from a list of Federal andeStat
universities. In addition to these, one univergigch was selected from the four universities of
Technology and three Federal universities of Adtize. Results: Forty three scientists were
purposively selected based on participation in cadfiral biotechnology research. Nine research
institutes were purposively selected based on tinaindates. A total of 105 scientists were selected
from the research institutes, based on their ppaiion in agricultural biotechnology research. The
total number of respondents from the selected ateduto 148. A structured questionnaire was used.
Majority of the respondents fell within the mediuparticipation category (63.5%). There is a
significant relationship between availability ofiming/self development opportunities (r = 0.278,
p<0.05) and career advancement opportunities (t348) p<0.05) and participation in agricultural
biotechnology research. Inadequacy of electricitgmy was significantly related to participation.
Regression analysis show that human resources itiepaavailable to scientists had positive
relationship with participation in agricultural hbéchnology research and development but only
career advancement opportunities (r = 0.003, p30ad8l royalties on findings (r = 0.151, p<0.05)
were significant. Conclusion/Recommendations: There is need for strengthening both human
resources and infrastructural capacity to incrgmsécipation in agricultural biotechnology resdarc
in Nigeria.
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INTRODUCTION level that can ensure food security. For many in
research circles, agricultural biotechnology présen
Much effort has gone into tackling the challendie o very viable promise for this.
intractable food shortages in Nigeria. On the oardh Agricultural biotechnology is increasingly seen as
population growth has been spiraling over the desad a valuable tool for addressing production and
with the latest rate put at 2.6%, while on the othend  nutritional constraints in  developing countries,
food import bills have been on the increase. Despit  particularly in commodities important to poor produs
enormous potentials in agricultural production, &tig  and consumers. Modern biotechnology tools have the
has had to at one time or the other resort to aighotential to significantly raise agricultural pradivity
dependence to meet its local food requirementhén t in a more environmentally friendly-manner, supply
year 2003 for example, Nigeria received 11,000.6cheaper and more nutritious food, and contribute to
metric tones of soy meal as food aid from the USd~o poverty alleviation (The World Bank, 2005).
for Progress Programme (Olaniyenal., 2007). The Nigeria has made considerable efforts at
consensus among many development interests in thampstarting the process of developing a viable
country is that there is an urgent need to devéh@p agricultural biotechnology research and development
ability of the agricultural system to produce atlswa  system. The aspiration is that, such a researderys
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will be capable of adapting already availableresearch capacities Nigeria was rated the besrimst
technology to the local environment for use by farsn of manpower in the area of agricultural biotechgglo
and also have the wherewithal to develop newyesearch (Alhassan, 2003). The same study however
homegrown biotechnologies for agricultural prodocti revealed that these scientists operate within an
and food processing. This is in consonance with thenvironment that compromises their ability to dgtis
observation of (FAO, 2004), that countries that ever the nation’s quest for biotechnology for sustaieabl
able to make the most of the opportunities presebye  agricultural development. The current situationvehi@a
the Green Revolution of the 1970’s were those lilagt  lot of activity, but in the rudimentary applicat®of the
or quickly developed strong national capacity intechnology. Some biotechnology projects in national
agricultural research. Scientists in those coustwere agricultural research laboratories across the cpuot
able to make the necessary local adaptations tar@ns include, development of protocols for some selected
that improved varieties and other inputs suited thecrops, micropropagation of some crops and herbs,
needs of local farmers and consumers. production of improved planting materials of pinplap

In addition to the establishment of specializedbanana, plantain, sugarcane, and pathogen elimimati
agencies to promote and regulate the development @f some crops (Sonniret al., 2009). These projects are
agricultural biotechnologies in the country, thérave either with the use of tissue culture or molecular
been reports of quite some activity at the reseledl.  biology applications. There has not been any recérd
Some biotechnology projects in national agriculturaresearch in genetic modification in the national
research laboratories across the country includeagricultural research institutes in the country.lyOn
development of protocols for some selected cropsscientists in the CGIAR institutes like the Intefoaal
micro propagation of some crops and herbs, prodiucti Institute for Tropical Agriculture (IITA) are makin
of improved planting materials of pineapple, bananaefforts in this regard.
plantain, sugarcane and pathogen elimination inesom In an assessment of the potential for sustainable
crops (Sonnincet al., 2009). These projects are either development and deployment of biotechnology for
with the use of tissue culture or molecular biologyagricultural research in Nigeria, a survey conddidte
applications. There has not been any record ofireke 2005 revealed that 53.2% of Nigerian scientists
in genetic modification of any crop in national participating in biotechnology research possessed
agricultural research laboratories in the coun@®yly  higher degrees. It was equally found out that 46a8%
international research  organizations like thethese specialized in conventional biotechnology,jist
International Institute of Tropical Agriculture TR), like the other studies, it implicated a dearthaailities as
which is an institute of the Consultative Group ona limiting factor to participation, with only 27.9%eing
International Agricultural Research (CGIAR) is motivated by available facilities (Irefigt al., 2005). It is
carrying out research involving genetic engineelimg clear that despite having comparably high capahitfit
the country. terms of manpower in the West African sub-region,

It is important to highlight the fact that the there is still a deficit in outputs from researElarmers
aforementioned efforts notwithstanding, farmers,in Nigeria still contend with farm problems that
especially smallholders, who form the bulk of theagricultural biotechnology is supposed to address.
production system, are yet to be helped out ofrthei The thrust of this work is to carry out a research
rudimentary practices. These smallholders stileffite  level assessment of scientists participating in
same challenges of pests, diseases and the usevof lagricultural biotechnology research in Nigeria &isis
yielding varieties/breeds of crops and livestockeT the factors that affect their participation and the
research activities at the various research orgéioizs  potentials existing for effective research and ¢fanof
lack the capacity to produce results that can dédd  research outputs. The existence of this gap isicoed
these perennial problems. Scientist in the nationaby the very few evaluations that have been carigd
agricultural research system are forced to workiwit to assess existing capacity for the conduct ofarebe
an environment described as lacking in capacitys Th and development activities (Horta al., 2003). It is
inadequacy in the research environment incapasitatehe confluence between the critical mass of saenti
the scientists and limits their effectiveness. and existence of these capacities for agricultural

biotechnology research and transfer that would

Statement of problem: Research and development in determine the degree to which farmers would erfjey t
agricultural biotechnology currently places a oliadle  benefits that agricultural biotechnology has teoff
on the existing capacity for agricultural reseaioh The general objective of this study was to idgntif
Nigeria. In a regional study of national agricutur the participation of scientists in agricultural
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biotechnology research and development activities i activities, i.e., Always = 2, Sometimes = 1 anderev0.

Nigeria. The following specific objectives were Respondents rated constraints as either Very ser@)

formulated to guide the study: Serious = 2, Not serious = 1 or Not a constrait in
addition to these, respondents supplied information

scientists participating in agricultural  guajification.

biotechnology research
» The identification of their  agricultural RESULTS

biotechnology research and development activities

The determination of their level of participation Table 1 shows the personal characteristics of
* Identification of the constraints they face scientists and the descriptive statistics. Thereewe

more male scientists (81.7%) than female and mére o
MATERIALSAND METHODS the females are married (14.9%) compared to

The population of the study is scientists in magio Unmarried (3.4%). The modal age range for sciestist
agricultural research institutes, faculties of agiture 1S 36-45 years (53.3%). With respect to professiona
and faculties of veterinary medicine in Nigerian Profile, 48.6% had qualification up to the M.Scdev
universities who are participating in the use ofWhile 23.6% had Ph.D., 67.5% are at the seniorecadr
agricultural biotechnology applications for resdarc About 58.1% have work experience of over 10 years a

Multistage sampling was used to draw samplegesearchers. Their major activity is conducting of

from both universities and national agriculturadearch ~ 'esearch (60.8%). , o
institutes. Table 2 was provided to find out the activities of

For universities, two Federal universities and twor€SPondents in agricultural biotechnology reseancti
state universities were randomly selected fronsdf ~ development activities. Means of participation acle
Federal and State universities respectively. Intmsd ~ activity were computed and results on Table 2 show
to these four, one university each was selecten tre  that the highest mean was for attendance of semarar
four universities of Technology and three Federa@dricultural biotechnology (mean = 2). This is dolied
universities of Agriculture, bringing the total sélected Py attendance of conferences and workshops and
universities to 6. Forty three scientists were paipely ~ Multiplication of planting materials (means = 1.8).
selected from the faculties of agriculture and ragey

- Y - . , Table 1: Personal characteristics of respondents
medicine, based on participation in agricultural

. Variable Description Frequency (%)
biotechnology research. _ Sex Male 121 81.7
Nine research institutes were purposively selected Female 27 18.2
based on their mandates. A total of 105 scientigiee ~ Marital Status Male (Married) 109 73.6
purposively selected from the research institutesed Male (Single) 12 8.1
their participation in agricultural biotechnojo Female (Married) 22 14.9
on p p g 9 Female (Single) 5 3.4
research. The total number of respondents from thgge <25 1 0.7
selected both universities and research institutes 25-35 33 22.3
amounted to 148 scientists. 36-45 79 533
; . . 46-55 29 19.6
A structured questionnaire containing both open 56-65 6 a1
and closed ended questions was used to obtain gyrimagualification B.Sc. 37 25.0
information on the activities of scientists in agiiural M.Sc. 72 48.6
biotechnology research and development. The '\PAHPSH 3‘; 22?;76
questionnaire was subjected to face validity byg,oerience (years) 1-10 62 41.9
scientists from various experts in biosciences ha t 11-20 70 47.3
National Veterinary Research Institute, Vom and the 21-30 13 8.8
Universityof Ibadan, Nigeria. 331640 f é;‘
_Participation was determined by providing a list 0 ¢,qe Management position 14 95
agricultural biotechnology laboratory/field applicas, Senior position 100 67.5
publication/documentation of biotechnology =~~~ Intermediate positon 34 23.0
information, extension and training activities by Major official activities  Teaching 42 284
ientists and participation in development adg#sitn Research % 60.8
scien p : p . p Extension 7 4.7
the area of agricultural biotechnology. Respondents Administration 5 3.8
indicated the frequency of participation in these Production 4 2.7
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Table 2: Activities of scientists in agriculturabtechnology R and D On the aggregate participation' the maximum

R and D activities _ __ . Mean SD  participation score was found to be 36 while the
Type of Laboratory/field application of biotechnology L ticinati 9 ith tandard
Fermentation 169 079 Minimum participation score was 9, with a standar
Srtificlial insemi?gt_iofn i oul § " l1‘.1320 006%1 deviation of 9.63.
evelopment of biofertilizers (pulses and cereals . . : : : H
Tissue culture 160 075 Responde_nt_s were _catego_nzed into _h|gh, medium
Application of In-vitro techniques for breeding 14 067 and low participants in agricultural biotechnology
Et)hpqi%\g?itgrqlg?gl:l/icrﬂglfgr techniques 126 051 research and development as shown in Table 3.
Multiplication of plant materials 180 o0.82 Majority (63.5%) fell within the medium participati
geld :_ﬂals ﬁ_?lottechnology products 114-81 0%;1 category, while 17.6% and 18.9% fell within the low
enetic moairication . . . ] . . .
Publication/documentation of biotechnology infor mation and hlgh participation categories reSpeCt'Vely'
Journal paper article on agro biotechnology 1.90 760.
Newsletter publication 1.70 0.75 i i i .
Extension bulletin on agro biotechnology 1.60 0.69 RelatlonShlp between. Varlabl?S Results  from
Advocacy/opinion article in Newspaper/magazine 16®@.71  Spearman r.ho _C_Ol'r9|at|0n.ana|¥3'3 on Table 4_r€m3m
Extension activities there is a significant relationship between avditsdof

Participation in exhibition of biotechnology prodsic 1.60  0.77 e e —_
Radio/Television programmer on agro biotechnology .601 0.70 tralnlng/self devebpment opportunities (r = 0.278,

Field demonstrations on agro biotechnology 1.50 90.6 p<0.05), career advancement opportunities (r =8).34
Training ilabili -
Conferences/Workshops on biotechnology 1.80 0.74 p<0,'05)_’, availability of support staff (r = 0.35#0.05),
Seminars o 200 068 availabilty of complementary experts (r = 0.230,
grxglgé%%?}isgéiﬂt?gtechnology 150 0.65 p<0.05), financial and other incentives=(@.333,
Securing of patent rights 130 o062 P <0.05), .royaltie.s (( = 0.504, p<0.05) and sursovi
Grant aided project in biotechnology 1.30 054 from senior scientists (r = 0.367, p<0.05) and
Input in national planning on agro biotechnology 3@ 0.56  napticipation in  agricultural  biotechnology resdarc

Source: Field survey. NB: Frequency of participation (Alga= 2, o .
Sometimes = 1, Never = 0) These indices collectively measure the human resour

capacity for agricultural biotechnology research.

Table 3: Levels of participation in agriculturabtéchnology research The adequacy of infrastructure for agricultural

Levels of Participation . hnol h d 3 .

participation categories Frequencies PercentageéJ'Ote_c nology research was measured on a 3 point
Low 9-26 26 17.6 continuum. Each item was scored as follows: ‘Very

Medium 27-45 94 63.5 adequate’ = 3, ‘adequate’ = 2 and not adequate = 1.
High >45 28 18.9 At L

Total 148 100.0 Scientists rated seven elements (electr|C|ty_, water
Source: Field survey transport, telephone, computers and the internet).

Table 4: Correlation analysis of human resourcegldpment opportunities and participation (Spearnia)

Training/self Career Complementary  Support Finalfather
Variables development advancement Experts staff enitiees Royalties Supervision
Participation 0.278** 0.348* 0.230** 0.354** 0.333 0.504** 0.367

0.001* 0.000* 0.005* 0.000* 0.000* 0.000* 0.000*

**: Correlation coefficient; *: Significant level

Table 5: Availability of basic infrastructure andrficipation (PPMC)

Variables Electricity Water Transport Telephone omputers Internet Participation
Correlation coefficients 0.259** 0.161 0.271 0.072 0.082 0.016 1.00

0.003* 0.111 0.082 0.576 0.445 0.891
*: Significant

Table 6: Human resources development opportunities

Variable SE Coefficient §) T P
Constant 2421 8.501 0.000
Training and self development opportunities 1.062 0.063 0.598 0.551
Career advancement 1.006 0.200 2.118 0.036
Availability of field and laboratory support staff 1.087 0.005 0.048 0.961
Financial and other incentives 1.194 0.003 0.031 97%®.
Royalties on research findings 0.901 0.435 4,749 00@.
Availability of guidance and research mentoring 20.8 0.151 1.019 0.071
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Table 7: Some basic infrastructure for research researchers in Nigeria has however been attribtoted
Variables SE Coefficien] T P situation of research staff instability occasioneg
Constant 1.076 30.969  0.000 frequent exit of older staff over and above normal
Electricity 0.123  0.351 3.618 0.000 - tes. Most of the scientists that ohi Byst
Water 0137 0006 0.055 0065 attrition rates. Most of the scientists that ek system
Transport 0.161  0.322 3.540 0.001 are older and more experienced.

Computers 0118 0.055 0.521 0.603 Qualification  scientists is crucial because

biotechnology research and development has high
Availability of facilities does not significantlyfect  scientific content and requires availability of tified
participation in agricultural biotechnology resdarc manpower that can handle very sophisticated equipme
These facilities include water (r = 161, p>0.05),and processes. The implication of this is the nieed
transport (r = 0.271, p>0.05), telephone (r = 0,072high human resource capacity building, most esfigcia
p>0.05), computers (r =0.82, p>0.05) and rimt¢ investment in human resource development in
(r = 0.016 p>0.05). Only the adequacy of elecyicit agricultural biotechnology. It is an intensive raxsg
supply was found to be significantly related toarea which needs high human resource capacity to
participation as shown in Table 5. achieve substantial benefits (Ozor, 2008).

] . . . Results above show that majority of respondents
Regression analysis: Table 6 shows regression analysis || within the medium participation category. Sowfe

of some human resources capacities available the factors responsible for this include poor fugi
scientists in universities and research instituteshe unavailability of equipment and materials, lack of

country. Results show that all the variables hasite ¢ «iciant training  opportunities,  inappropriate

re_lat|0nsh|p with  participation in  agricultural eqovernment policies, high cost of maintaining
biotechnology research and development. Only care . : ,
quipment, and poor fringe benefits to researchers

advancement opportunities (r = 0.003, p<0.05) and . )
royalties on findings (r = 0.151, p<0.05) were @mong others. The acceleration of growth in

significant. Human resources capacities were fotand agricultural blote_c_hnology research and de_ve_lop_ment
predict participation by 36%. must target specific areas of research capacitdihgi
Table 7 show the result of regression analysis oPUch efforts must target development of research
some basic infrastructure required for agricultura/@ctivities in —areas of advanced biotechnology
biotechnology research. The entire infrastructure2pplications. Results show that much of the acgisiin
related positively to participation, but only elecity the area of tissue culture experiments. Althougbue
and official means of transport for research wereculture procedures are considered the rudimentary
significantly related to participation. Basic application of agricultural biotechnology, the rksu
infrastructure was found to predict participatiop b show that equipments are not sufficiently availatole

21%. scientists.
Some critical areas requiring attention in
DISCUSSION promoting agricultural biotechnology research and

development are communication infrastructure,

The study found out that there were more maldaboratory infrastructure, transport, and eledlyici
scientists than female. It is important to notetthasupply. Poor state of research infrastructure, calbe
women are not privy to the information networks andthe paucity or non-availability of modern biotectogy
flows that men obtain through their gender specificresearch equipment as the most important consti@int
networks. These networks affect the type and quefit the development of agricultural biotechnology. d$t i
knowledge and knowledge transmission. Gender factoronly possible for scientists to participate effeely
can affect research and extension on manywhen laboratory equipment are available and adoessi
biotechnologies, especially the traditional onesdufer  in adequate quantities. The problem of inadequate
processing, which in the African society is traafitally  laboratory equipment is a result of poor funding of
considered a woman'’s activity. institutions in less developed countries like Niger

Age is an important determinant of experience ofinstitutes are expected to stock laboratories aardyc
scientists and by extension their research oufppé  on the business of research on a very low budget.
demands of agricultural biotechnology require tlgow ~ Efforts to increase capacity for research through
and energy obtainable largely from a virile ageckea  adequately equipped laboratories must start with
and some level of experience in handling the iaties increased funding to research organizations and
of research procedure. The low proportion of olderuniversities.
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Although internet access is spreading, the cost isesources capacity and 21% infrastructure explginin
still relatively high. Providing uninterrupted imtet  scientist participation in the wuse of agricultural
access to scientists in universities and researchiotechnology applications for research. It is impot
institutes in Nigeria will enhance their ability émcess to note however, that most of the activities o&atists
relevant information in a timely and convenient man in agricultural biotechnology do not cover advanced
in addition to creating avenue for better netwogkin applications of the technology. Nigerian research
(Alabi et al., 2007). The increasing tendency for organizations do not have capability for advanced
scientists to own private Personal Computers (Pi8's) forms of agricultural biotechnology research. This
making access easier since such PC’s serve multiponfirmed by Ozor (2008). Who pointed out that the
purposes including research. The development of ¥itzhak Rabin laboratory for micro-propagation and
strong and reliable communications infrastructuit w biotechnology is the only one fully equipped fastie
enhance access to developments in specific areas ofilture work and probably ranks as the best in dne&
agricultural biotechnology and stimulate innovationof research in the country. Other examples of the
among scientists. The central activity on whichresearch activities in agricultural biotechnology
scientific enterprise revolves and is sustained igesearch are in the areas of traditional applioatike
communication. Access to human resourcelaboratory fermentation, multiplication of planting
development opportunities by scientist is crucial i materials using tissue culture, cleaning of vinfedted
determining their overall output. Such opportusitie planting materials and artificial insemination. Som
include training, career advancement opportunitiesnodern applications in the country include marker
competitive remunerations and adequate patencgssisted selection, embryo rescue for yam and DNA
protection for research findings, thereby ensutimgt  finger printing (Alabiet al., 2007).
they benefit from royalties. Considering the tedium The result further shows that electricity is a
involved in a life-science like agricultural significant predictor of participation in agricult
biotechnology research, these motivational elementbiotechnology research activities by scientists 8.618,
will impact directly on the stability of scientisend  p<0.05). The inadequacy of electricity supply hasrb
their efficiency in terms of quantity and qualitf o fingered as a key constraint to the activity okestists.
research output. The present unfriendly workThe same applies to availability of transport ftiei
environment as setting the stage for a dearthiiledk for scientists research activities (r = 3.540, P50). It is
personnel to man laboratories for agriculturalthe opinion of Adeoti and Sinh (2009) Poor R and D
biotechnology research (Alaki al., 2007). infrastructure has limited the intensity and scopdR

and D in many developing countries.
CONCLUSION
Implications: Agricultural biotechnology has opened

The study reveals that majority of the scient@dt f up a window of opportunity for developing natioms t
within the medium participation level. This agreeth deal with their challenges of low income, food
the views of Mathews-Njoku and Adesope (2008)insecurity and underdevelopment. These countrige ha
judging Nigeria’s activity as not being impressiaed a lot of arable land area that can be utilizeddwetbp
stating that Nigeria is not taking the lead in egitural  vibrant agricultural systems. In the case of Nigethe
biotechnology research and development activities iinadequacy of research capacity as a result dbits
Africa. It is important to note however, as is simoiw  level of infrastructure has made it difficult tothesr
the findings that with 48.6% of scientists having3d.  develop or import and adapt these technologiebfa
and 23.6% with Ph.D. has the requisite caliber ofuse.
manpower for an effective agricultural biotechngidy) The development of basic infrastructure, like an
and D system. adequate public water system and a stable powgisup

Means of areas of participation in agricultural system is an important step towards strengthening
biotechnology research and development reveal thatapacity for efficient participation in agricultdira
publication of information in journals and partiatppn  biotechnology research. These facilities will natyo
in seminars are the higher means. These are #&divit lower the cost of research, which at present ig thegh
that enhance exchange of research notes and providee to the use of alternative sources, it will alsmove
motivation in terms of new problem areas and newethe distraction of having to be involved in the yision
approaches to research. of facilities by research organizations.

Percentages by which the independent variables Providing more opportunities for human capacity
explain participation appear to be low, with 36%rtaim  building is also an important prerequisite to the
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acceleration of agricultural biotechnology reseamad  Horton, D., A. Alexaki, S. Bennett-Lartey, K.N Beic
development. The manpower available in research and D. Campilaret al., 2003. Evaluating Capacity
organizations must be motivated through the pronisi Development: Experiences from Research and
of training opportunities, especially in areas of Development Organizations Around the World.
advanced biotechnology. There is a dare need to ISNAR/IDRC/CTA, Canada, ISBN: 1-55250-111-
develop research and other infrastructure to enable 6, pp: 188.

scientists venture into more advanced areas that aftrefin, 1.LA.,, M.O. llori and B.O. Solomon, 2005.

needed to solve farmers problems. Agricultural biotechnology R&D and innovations
While this study focused on research organizations in Nigeria. Int. J. Agric. Resour. Ecol., 4: 64-80.
within the National Agricultural Research SysterheT http://ideas.repec.org/a/mesl/ijarge/v4y2005ilp64-
activities of International Agricultural Researcbr@ers 80.html
(IARC’s) in the area of agricultural biotechnology Mathews-Njoku, E.C. and O.M. Adesope, 2008. Policy
research could be a subject of further exploratian. implication of the awareness and use of
clear understanding of the research and development biotechnology products among farmers.
capacities of the International Agricultural Resdar http://www.ajol.info/index.php/jae/article/view/430
Centers within the country can provide significangut ~ Olaniyan, S.A., A.A. Bakare and O.A. Morenikeji,
into building the capabilities of National Agricuitl 2007. Genetically modified food in Nigeria: A
Research Centers. long lasting solution to hunger? Estud. Biol.,
29: 191-202.
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