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Abbreviations and Atronyms 

Agricultural Development Authority 
Agricultural Development Program 
Cassava Mosaic Virus Disease 
Pre-emptive Management of the CMD in 
Nigeria Project [for 12 States in Southern Nigeria. 
UTA was lead executing agency] 
Cassava Enterprise Development Project [UTA is 
the lead agency but funded by USAID and SPDC] 
Integrated Cassava Project [CMD project + CEDP] 
hectare 
High Quality cassava Flour 
[unfermented] 
Intemationallnstitute ofTropieal 
Agriculture, Nigeria 
millimetre, millimeter 
meter, metre 
Nigerian Agricultural Credit and 
Development Bank 
National Root Crops Research Institute, 
Uri1Udike, Nigeria 
Nigerian Naira per kilogram 
N 130 = US$ 1 (approx.) 
Rivers State Institute of Agricultural Research 
and Training, Onne . 
Root and Tuber Expansion Program 
[Federal Dept of Agriculture , Abuja) 
metric tonne ; 1000 kg 
University oflbadan, Ibadan, Nigeria 
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Preface 

A combination of macro and micro nutrients is absorbed 
by crops from the soil during the course of regular growth. 
Continuous croppi ng creates nutrient deficiency rectified 
through bush fallow in ancient ti mes and fertilization in 
llIodem times. Conventional compound fertilizers NPK 
contai n only macro nutrients- Nitrogen, Phosphorus, and 
Potassiulll . Conditions that make macro nutrient (compound 
fertilizer) application necessary, makes micro nutrient 
(Agrolyser) fortification imperative, as both types of nutrients 
are simultaneously depleted during crop production . 

Nigeria' s fertilization policy concentrates on repleni shment 
of macro, to the exclusion of micro nutrients. This leaves 
attainment of optimum agricultural productivity at a nutritional 
disadvantage ab-initio. When crop nutrition is incomplete, 
farmer's harvests and profits are correspondingly incomplete. 
There is urgent need for a policy re-orientation to address 
crop nutrition from a holistic perspective of macro and micro 
nutrient fertil ization to reverse the current trend and make 
agriculture a profitable venture. 

Although required in small quantltles, the absence of 
Micronutrients and secondary elements (calcium, zinc, sulphur, 
boron, manganese, magnesium, copper, sodium, iron, and 
molybdenum) have devastating effects on crop performance, 
negatively affecting such productivity indicators like yield, 
storability, maturity, nutritional value, and other agronomic 
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parameters. This concept is analogous to the human need for 
balanced nutrition containing carbohydrates, proteins, fats and 
oils; minenils and vitamins-a "square meat' that contains the 
four major food categories in equal proportions". 

Agrol yser Micronutrient Fertilizer (AMF), is a patented, made
in-Nigeria, balanced micronutrient formulation that contains 
all ten micronutrients and secondary elements in scienti fically 
determined optimum quantities to assist crops attain their full 
genetic potentials resulting in higher yield, longer storability, 
faster maturity and increased nutritional value contcnt. 
The economic analysis of AMF usc clearly indicates more than 
13 times return on investment for maize at the farmers level. 

Over the last twenty-three years, AMF has demonstrated its 
potential to positively affect productivity indicators at the 
research, on-farm-adaptive-research, large-scale, and peasant 
farmers level in all agroecological zones of Nigeria. Agrolyser 
advantage has been demonstrated on a wide range of cereals, 
legumes, and vegetables. There is evidence that some legumes 
like cowpea can be grown exclusively with Agrolyser. 
However, information on Agrolyser efficacy on cassava and 
other root crops are scanty and unorganized, thereby justifYing 
the commendable IITA-Ied initiative to review existing data 
and chart a course forward in view of the recent goverrment 
efforts to promote cassava export. 

Agrolyser has been the subject of posItive deliberations 
by three national workshops and has been approved by the 
National Fertilizer Development Centre (NFDC) of the Federal 
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Ministry of Agriculture and Rural Development (FMA&RD); 
the National Fertilizer Technical Committee ~TTC) of the 
FMA&RD; the Federal Ministry of Industry (FMI) and the 
Federal Ministry of Science & Technology (FMST), which 
recently granted a Nigerian PATENT facilitated by SIvlEDAN. 
Approval for national adoption and incorporation into the 
Nigerian agricultural scheme was granted by the 23rd regular 
meeting of the National Council on Agriculture (NCA), which 
called for indents, thereby making MfF eligible for Federal 
fertilizer subsidy. 

The African Union Scientific, Technical and Research 
Commission (AUlSTRC) has endorsed AMF for continental 
use and pledged assistance with introduction to neighboring 
African cou ntries. Thc Director, Agricultural Sciences, 
FMA&RD has recommended [see Annex] that government 
should promote AMF adoption with similar vigor as for the 
case of addition of iodine to salt to prevent goi ter. 

The unprecedented attention given to agriculture in the 
last eight years by the Obasanjo administration can only be 
complemented by the No. I farmer and citizcn being the one 
to officially bequeath this home-grown technol ogy to Nigeria 
and indeed the rest of Africa as a lasting legacy of meritorious 
service to the motherland. 

Engr Pius Kole-James, P.E. 
MD/CEO Cybernetics Nigeria Ltd 
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Compiler's Notes 

For 23 years Agrolyscr has been used in l\igeria mainly 
for cereal crops. Little evidence exists for the appropriate 
application on cassava. This is mainly because littl e efTort 
has been made to conduct trials or that trial s are in shelves 
that have not been published . There is therefore a need for all 
availab le data on trials involving Agrolyser in the hands of 
cassava researchers to be assembled because Agrolyser usc has 
to be based on documented evidence. 

Every chapter in the book is independent. The chapters can 
be read without consulting the others. The essence of the 
collection is to assemble the many separate experiences so that 
the lessons learned from these can guide our future action as 
regards the application of Agrolyser on a more general scale. 

It was in a brief mceting of I December 2006 at IITA that it 
was decided that we should pool all the bits of research results 
and knowledge into a book to examine what we have learned 
so far in order to popularize the benefits to be derived from 
Agrolyscr. 

Prof. Malachy O. Akoroda 
Integrated Cassava Project [CMD j, IITA Onne 
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Executive summary 

This book is a compilation of the result of six separate 
experiments from different researchers in different ecological! 
geopolitical zones of the country between 2002 and 2006. 
While addi tional experiments are ongoing around the country, 
the resul ts so far obtained from these mul tilocati onal trials 
poi nt towards the positive infl uence of Agrolyser when used in 
combination with compound fertilizers or organic manure . 

The soil and rainfall characteristics of the season need to be 
considered in the investi gati on of the effect of Agrolyser. 
Under some conditions the effect is larger in magnitude than 
in some others. An application rate of about 4 kg (1 4 bottles) 
Agrolyser per hectare is average. The optimum application rate 
so far determined is subject to modification as more information 
and data become available . Considering the variabil ity in the 
soi ls and ecology of the country, and the fact that research 
has established the importance of micronutrients in crop 
production, one can envi sage a situation where an agroeeology 
specific Agrolyser recommendation can be made for various 
parts of the country . 

Having said these, available evidence shows between 6 and 
20% increase in root and stem yield of cassava are mostly 
likely. The leaf yield increase, which can be used for human 
consumption and forage is higher. In additi on, laboratory 
analyses show higher protein and zinc contents of leaves, 
and higher zinc content of roots thus higher nutritional value, 
especially considering the demonstrated and established zinc 
deficiency in Nigerian women and children. Agrolyscr alone 
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cannot and should not be applied without being mixed with a 
fertilizer material or manures. It is only in this supplementary 
role that its best effect is realized . 
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Chapter 1 

Agrolyser as a Supplement to 
Fertilizers and Manures 

Of the over 100 chemical elements on earth, only 16 are 
essential nutrients required [or plant growth. These are shown 
in Table I . 

·Iable I. Sixteen essential nutrients for plant growth . 

Eklll~nl Symbol Not.:s on applicution Group 

Carhon C Obt3in~d from COJ 
Hydro&':11 II Obtained from Hp 
Oxmen 0 Obtain..:d from lip 

Nitn.:(,11 N Appli.:d in fcrt &. maI1lU\~ 2 
Phosphu rus I' Applied in fert & manUf\! 2 
POI :lssiulII K Applied in fcrt &. manure 2 

Calciulll C, Appli~d in lime &. fert 3 
Mag.n~iLUn Me Applied in fert &. manure 3 
MrulC:lJlI!Se Mn Applied in fert & Ill,UllIn! 3 
Sulphur S Applied in fe rt &. m:\Ilurt 3 

Chlorine CI Applied in fe rt ilizers 4 
Cop~r Cu Rarely or onen nol applied 4 
Iron F. Rarely or often nol "pplied 4 
Zinc: U. Rardy or 00('0 not app lied 4 
Horon D R:m:ly or often not .. pplicd 4 
Molybdf:num Mo Rardy or often not applied 4 

Nutrient element imbalance results when the right amounts of 
each of these nutrient clements are not applied to the soil for 
crops to absorb . Such imbalance affects both the yield as well 
as the quality of the produce realised. 

Micronutrients refcr to the six elements at the bottom of the list 
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(Group 4). These are chlorine, copper, iron, zinc, boron, and 
molybdenum . The amounts required are so small that they are 
often neglected, despite their essential nature to crop growth . 

Micronutrients are important to meet the needs of plants for 
balanced nutrition. Many farmers know and regularly make 
efforts to apply the three most needed elements namely N, 1', 
and K (Group 2). These are only three out of a total of the 16 
elements that have been found to be essential for all plants. 
Members of Group 1 occur naturally, group 3 are obtained 
often through organic manure and some other ferti lizers. That 
farmers often care for the major three does not mean or imply 
that the other elements are not essential for good growth . The 
small amounts of micronutrients needed for good growth of 
crops may sometimes not be available and the crop may not 
give its best performance. Thus, micronutrients are as important 
as N, P, and K but the requirements are of a smaller level only 
in terms of quantities required. 

The micronutrient content of Agrolyser as a naturally-occurring 
raw material is thus expected to vary in composition over space 
depending on where it was mined. The guiding principle in 
the use of any soil amendment is the ratio of the value of the 
incremental value of the output and the extra cost incurred by 
using the input. Once the right dose of Agrolyser is used,the 
resulting yield when sold at current market prices should exceed 
the extra cost of applying the input. Thus, this book seeks to 
measure the general effect of Agrolyser on the yield of cassava 
so that the general recommendation for its wide scale usage 
ean be pinned on data available to us now. Yield is a complex 
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character of any crop production system. All factors in the 
system contribute to yield at small degrees and also eatalyse 

• the contribution of other factors . Thus, a change in yields of 
as small as 1% is important considering the growth rate that 
food must grow to meet growth in population. Sub-Saharan 

• Africa food grows annually at about 2% but the population 
grows at about 3%. Thus, any increase in food supply from 
direct primary production activities arising from any factor of 
production is welcome. 

An analysis of the sample available to us was that the Agrolyser 
contains 9 or 10 of the 16 essential nutrient elements required 
by all crop plants. The amount of the elements are shown below 
Cfable 2). 

Table 2. Analysis of Agrolyscr at thc IITA analytical laboratory. 

Elements Levels 

N 0.17% 
P 0.020% 
Ca 16.80% 
Mg 0.10% 
K 0.18% 
Mn 58.4 ppm 

F:c 22.6 ppm 
Cu 224.6 ppm 
Zn 219.2 ppm 

[ppm - parts per million - mg per kgt [Client flame: Akoroda. Code no: 2005041 . 
Lab Id 200505049 Report. 
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Table 3. Nutrient content of Agrolyser based on analyses undertaken at 
two sources . 

Nutrient 
element 

Doron 
Calcium 
Copper 
Iron 
Magnesium 
Manganese 
Molybdenum 
Sodiulll 
Sulphur 
Zinc 
Nitrogen 
Phosphorus 
Potassium 

[ppm - mgiksJ 

Nat. fertili zer 
Centre 
Janual)' 1991 

18.75-{;3.2% 
10 ppm 
75 ppm 
0.002-0.3% 
Trace 

1.0% 

33-88.6 ppm 
Trace, 0.06% 
Trace, 0.07% 
0.01-0.32% 

fed . Ministry 
of Health 
April 1986 

190 glkg 
7.6 mglkg 
IOmglkg 
7.8 mglkg 

2. I Illglkg 

Sourcx. InformAtion and Product booklet for AgroJyscr Micronutrient Fertilizer (J\~) 
by Cybernetics Nigeria Ltd. 
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Analyses of the Agrolyser samples by Rotas Soilab I--imited, 

Ibadan , on 27 September 2002. 
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The analyses show that: 
• the mineral nutrient element composition of the agrolyser 

is variable; characteristic of mined raw materials. Thus, 
applied dosages will be ranges rather than a fixed or single 
dosage. 

• the agrolyscr contains boron, sulphur, zinc, and traces of 
molybdenum. 

Singh (2002) has noted that cassava removes the following 
micro-nutrients from the soil : 

Gramlhectare 
Zn 45 
Fe 120 
Mn 45 
Cu 5 
130 15 
Mo 

The total micronutrients amounts removed by a 30 tonne rOOl 
yield of cassava from all plant parts, according to Asher ct al. 
1980 are: 

uglg 
ZI1 75 
Fe 200 
Mn 75 
Cu 8 
130 25 
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Table 4. Concentration of nutrients in the youngest [ully expanded 
leaves of cassava at 2-5 months of age. 

Deficient Critical Nom131 Toxic 

Percent 

Nitrogen < 4.5 5.7 5.0-Q.0 
Potassium < 1.0 1.2-2.0 
Calcium <0.5 0.6-1.5 
Phosphorus <0.2 0.4 0.3~.5 

Magnesium <0.2 0.25~ . 5 

Sulphur <0.3 0.32 O.3~.4 

ugfg 

Iron < 50 60-200 > 250 
Manganese < 50 50-250 > 1000 
Zinc < 35 35-50 40-100 
Boron < 15 15-50 > 140 
Copper 7-15 

Agricultural Soils of Nigeria 

The soils of Nigeria are so diverse that no single 
recommendation is adequate for all forms. 1beir agroccologic 
zones make it essential that any recommendation of fertilizers 
and manures or any other soil amendment to soils is suitable only 
for a specific area in each of the zones. The frequent application 
of only ~1'K as inorganic fertilizers and the occasional use of 
manures does not help the farmer get a balanced soil condition 
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needed for crop gro'Wth and yields. Not all soils arc crop-able. 
The portion that is crop-able has been put as being 15 percent 
of adequate fertility needing no fertilizers . These are small
scaltered portions found all over the country in enclaves. Thu" 
it is impoltant to note that we must do the general ellhanc· ..}(!nt 
of the soils of medium to low fertility to obtain the besl yields 
from them. One aspect oC this enhancement is the usc ofNPK 
and micronutrients. hny small improvement from each clemenl 
nutrient applied helps to enhance the suitability of the yield of 
cassava stem, root, and forage. 

Soil testing as a regulatory practice Cor the level of Certility in 
fann soils is essential in crop farming aimed for high yields 
through the use of added soil amendments. Soil testing is key to 
the safe and economic use of all manures and fertilizers supply 
micro- or macro-elements. Ho'Wever, the adoption and use of 
soil testing as a practice is costly and has not become common 
in Nigeria as a result oC few reliable laboratories that do such 
test across all the six geopolitical zones of Nigeria. 

8 
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Chapter 2 

Lagos State ADP Agrolyser trials 

Field trials of Agrolyser [micronutrients] on Cassava in 
Lagos State conducted by the Lagos State Agricultural 

Development Authority [lADA] in collaboration with 
Cybernetics Nigeria Limited 

Introduction 
The need to improve the performance of cassava using mineral 
fertilizer has been recognized for a very long time. However, 
the inclusion of elements has been limited to just three of 
the 16 essential elements The three major nutrient element 
commonly supplied in the fonn of inorganic fertilizers are 
nitrogen, phosphorus, and potassium . It is also noted that the 
failure to supply complements of the micronutrient elements 
are worth investigating. Agrolyser is a micronutrient element 
fonnulation on sale by Cybernetics Nigeria Ltd. in Nigeria. 

The Agrolyser is usually applied in combination with other 
fertilizers or manure; never alone. The rate is one bottle ground 
and well mixed with 25 kg of conventional fertilizer or one 
bottle to 50 kg manure. It is applied after weeding of the plots. 
For root and 'tuber crops, the recommended rate is five coca 
cola capfuls of agrolyser to one tier ofNPK. 

Thus, the invitation of Cybernetics to the IITA-CMD project to 
consider the use and promotion of the micronutrient elements 
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led to a visit to the trials ongoing in Lagos State. 

Methodology 
The team constituted to visit the plots comprised 

Mr Oladapo John Olakunlehin, Head, Extension Field Activities, 
LADA [08023066666) 
Mrs Remi Onasanya, Cybernetics Nigeria Limited [gsrn 
08033574592; 01-7921371) 
Dr (Mrs) O.S. Aribisala, Forage Specialist, University oflbadan, 
Mr Bunmi Olasanmi, PhD student of Cassava, Department of 
Agronomy, University of lbadan 
Prof. MO Akoroda, CMD Agronomist, UTA Onne 

Before setting offforthe field trip, the team paid a courtesy visii 
to the Program Manager of the LADA, Mr A.A. Adepoju and 
Dr Olayiwole Onasanya, (0802319)]80, 01-4920791; email: 
olayiwole@ yahoo. com] the Head of Component, Extension 
Services, and Mrs Biola Ayoade, [08023332093] the Head of 
Communications. 

The two sites visited on 31 January 2005, were farmers plots 
at two locations: 

1. Mr Manu's farm at Gberigbe 
Three separate 10 rows spaced at 1.5 m with ten plants in each 
row spaced 68 cm apart [9 to 10 plants per 6.5 m]; equivalent to 
102 m' plots each received only one treatment. One plot each 
was established for each of three treatments without replication. 
The treatments were : 3 head pans of cured pig manure plus a 

10 
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300 g bottle of Agrolyser applied by broadcasting to the soil 
once at land preparation before planting of cassava. This is 
equivalent to about 29.41 kg of Agrolyser per hectare. One 
cassava variety [TMS 30572] was planted. 

Sampling comprised a random selection of five plants from 
each of lhe three 100 m' plots were harvested by one worker. 
These were then partitioned into the leaf lamina, petiole, young 
green stems, brown backed stems, stumps, and tuberous roots 
and weighed. 

2. The second plot visited [of Mr Alfa Mojeed at Ogbodu] 
was 4.3 months old (planted 20 September 2004). It had a 
length of 57 stands [1m apart] within the rows and with of 7 
stands between rows that measured six meters [0.857m]. The 
soil had been cultivated for a long time and was considered 
poor in productivity/fertility. The two test plots had two 
cassava varieties TMS 30572 (Agric) and MS6 (Ofege)-an 
early maturing variety. The plots received a general application 
of animal manure [poultry], one-quarter bag (50 kg) of lime, 
and one-half 50kg bag of NPK fertilizer (2000 naira per bag 
at that time) on land that had long been cultivated and was 
considered to be low in soil fertility. About three-quarters of a 
300 g bottle of Agrolyser was applied to 342m' of the land that 
is equivalent to 6.58 kg of Agrolyser per hectare. 

Three plants were randomly selected from each of the two 
varieties under each of the two treatments [with and without 
Agrolyser ]. 

11 



Agrolyser for Cassava: Lessons learned 

Results 

Seven nwnJhs after planting (MAP) 
Gberigbe Farm 
Mean performance per plant were based on five random plants 
taken at 7 months after planting at Gberigbe Lagos State in 
June-July 2004 . The following parameter variables are: 

Table 5. Comparison of effect of pig manure [pM], Agrolyser [Ag] on 
cassava plant growth at 7 MAP at Gberigbe, Lagos State, Nigeria. 

Variables Control pM 
of cassava (no pM, pM and 
plants noAg) only Ag 

Plant height (m) 1.42 2.19 3.73 
Weight of stem (kg/plant) 0.24 1.06 3.38 
Weight offresh root (kg/plant) 0.880 2.340 3.000 
Root dry matter content (%) 46.0 46.8 43.1 
Dry yield of roots (kg/plant) 0.405 1.095 1.293 
Number of rootslplant 7.0 7.8 15 .0 
Weight of stump (g/plant) 170 280 725 
Weight of green forage (g/plant) 70 295 310 
Weight of total forage (s/plant) 240 575 1035 
Dry wt oftota! forage (g/plant) 81 190 402 

The dry root yield of agrolysed plots were 18.1% more than 
those without Agrolyser but received pig manure at 7 months 
after planting. A bettereffectoftheAgrolyserwill be determined 
at full crop harvest at 12 months of age. 

12 
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OgboduFarm 

This fann belongs to Alfa Mojeed. 

Table 6. Height [cm) of cassava plants at Ogbodu fann under 
Agrolyser application at 4.3 MAP of two cassava varieties 1MS 
30572 and MS6. 

Agrolysed Non-Agrolysed 

Part of field sampled 30572 MS6 30572 MS6 

East 130 110 70 80 
West 130 100 70 70 
Center 90 115 100 75 
Mean plant height 116.7 108.3 80.0 75.0 
% change due to Agrolyser 45.8 44.4 

The greenness of the leaves was obviously more in the agrolysed 
plots, and the foliage more dense also. 

Cost of Agrolyser 
One packet of 24 plastic bottles [300g net weight] cost 7000 
Naira. Each of the bottles cost 300 Naira or equivalent to onc 
Naira per gram of Agrolyser. 

Discussion 
It is obvious that the Agrolyser assists the vegetative 
performance of the cassava plant and that it is beneficial. The 
Gberigbe farm has applied a rate that is 4.47 times that applied 
at the Ogbodu farm. This disparity in the rates applied indicates 
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that there is work yet to do in determination of the appropriate 
rate of usage. The leaves of the agrolysed plots were greener 
and the shoots were more vigorous and taller leading to a 
higher incidence oflodging and the prevalence of rodent attack 
because of the shade created by the dense canopy formed in the 
Gberigbe farm. However, the plants at the Ogbodu farm were 
normal. 

Conclusions and further work at end of visit 
1. AnalyzeAgrolyser samples at I1TA laboratory. To determine 

the extent of micronutrient content of samples. 
2. Construct a cost-benefit analyses of the usage of Agrolyser 

to enable appropriate recommendation. 
3. Assess the levels of use for different soils and cassava 

cultivation targeted for stem mainly or root and stem 
production. 

4. Conduct trials with Agrolyser on soils without manure or 
NPK fertilizer as well as with both separately or combined 
particularly on used-up soils or frequently cultivated soils 

5. Determine the influence of Agrolyser on root components, 
e.g., starch content and quality of other deri ved products 
especially at harvest of fully mature plants at 12 months 
after planting. 

6. Determine the management required for its long term 
usage 

7. IITA-CMD and Cybernetics Nigeria Limited and other 
stakeholders should conduct trials to ascertain the best way 
to maximize the benefits of Agrolyser. 
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Ten months after pfanting (MAP) 

Gberigbe (10 MAP harvest 29 April 2005) 

Preliminary report to be considered with the report of 7 MAP results 
of 31 January 2005. 

Before the team began real harvest work, the fields were 
inspected by Mrs Adetunji, Special Adviser to the President 
on Food Security and Dr A. A. Adeniji ofRIEP and was later 
represented by Rev Adeleye. 

Team: 10 persons worked for 6 hours. 
I. Mr J. O. Olakunlehin [Head, Extension, Lagos State Agricultural 

Development Authority) represented Mr Adepoju, the LADA 
Programme Manager. 

2. Ms Alhaja Owode [Extension agent, Lagos State Agric. Dev. 
Authority) 

3. Rev. Adeleye [Root and Tuber Expansion Programme, Ijebu Ife, 
FDA] 

4. Dr O.S. Aribisala [University oflbadan, lhadan] . 
5. Deacon Sunday Ojo [Cassava Growers Association of Nigeria]. 
6. Mrs Remi Onasanya [Cybernetics) . 
7. Prof. M.O. Akoroda [Cassava Mosaic Disease Project-UTA). 

Methodology 
A random sample of 35 plants ofIMS 30572 were taken from 
each treatment plot to represent the soil only, pig manure 
applied, and the pig manure-agrolyser mix applied. The plant 
sampling required that each of six persons was to take some 
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rows in the same treatment plot and identify two representative 
plants from each of three rows of plants. Selected plants were 
partitioned and weighed both fresh and dry after oven frying at 
IITA Ibadan. 

Results 
Table 7 show the summary of the preliminary results . Note 
that the percentage change comparison is between the pig 
manure plot and the plot with pig manure and Agrolyser. 

Table 7. Comparison of effect of pig manure [PM), Agrolyser [Ag) on 
cassava plant growth at Manu farm, Gberigbe, Lagos State Nigeria. 
Values are averages per plant basis (kg) . Harvest at 10 MAP. 29 
April 2005 . 

Variables. Control pM Percent 
of cassava (no pM, pM and change 
plants noAg) only Ag due to Ag 

Percent foet <Ny maud 38.63 32.48 36.67 +12.32 
Fresh root \\1 1.15 2.22 2.41 +8.56 
Total root dry yieJiI/ha 3318 5379 6598 +22.68 
Fresh top forage \\t 0.21 0.83 1.00 +20.48 
Fresh stem and stump \\t 0.50 1.19 1.97 +65.55 
Total fresh top forage wt 0.71 2.02 2.97 +47.03 

[35 plants sampled per treatment plot) 

Tentative conclusions 
I. Agrolyser improves the dry yields of roots by 22.68% 
[6598/5379] 
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2. Agrolyser improves the shoot weight by 47.03% 
[2 .97/2.02] 
3. These statements are valid for this trial and do indicate the 
pattern for the ecology represented by this site. It may not apply 
to other sites of other ecologies, that is why other site trials are 
needful to extend the recommendations. 

The top forage, stem, and sturn p are useful for Ii vestock 
fceding . 
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Twelve months after planting {MAP} 

Gberigbe (12 MAP harvest 23 June 2005) 

The same field was monitored earlier at the 7 MAP and at \0 
MAP. The final harvest at 12 MAP was the conclusion of the 
crop trial . The attendance at the last harvest were as shown 
below: 

AlTF.l\-r>M __ CE LIST OF VISITATION TEAM: 

Results 
It is noted that the change in stem and stump weights exceeds 
those for root, shoot [leaves, petiole and soft stem] as well 
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as total biomass. The pattern of change did not change even 
among the adjusted values. 

For a minimum effect consideration, all data collected that were 
more than two-thirds of the mean were considered extreme 
values and thus, dropped for all three treatments before further 
analyses was conducted. 

Table 8. Fresh weight of cassava plant parts at harvest at 12 MAP at 
Gberigbe (Average for 20 plants randomly selected from across the 
plot) 

root p. stem Shoot stump Plant Rela -
Treatment wt wt wt wt biomass live 

Soil 1.1498 0.5323 0.7243 0.2763 2.6825 
Manure (Mn) 1.8075 0.7088 1.4725 0.3175 4.30631 .000 

Ag+Mn 3.5250 2.0725 2.6825 07100 8.99002.088 
Ag+MnlMn 1.9502 2.9242 1.8217 2.2362 2.0877 

·I"ble 9. Adjusted mean values from Table 8 above. 

root p. stem Shoot stump Plant Rela-
Treatment wt wt wt wt biomass tive 

Soil 0.818 0.415 0.521 0.209 1.962 
Manure(Mn) 1.034 0.333 0.895 0.198 2.459 1.000 

Ag+Mn 1.938 0.878 0.988 0.415 4.218 1.715 
Ag+MnlMn 1.874 2.639 1.103 2.101 1.715 

Dry matter from fresh roots 
Fresh shoot, root, and stem materials wrapped in waterproof 
polyethylene transported in air-conditioned vehicles to reduce 
evaporation were electronically weighed just before dicing. 
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The samples were dried at IITA Ibadan in an electric drauglll 
air-oven at 60- 70°C to constant weight. 

Table 10. Dry matter contcnt of roots. 

Soil treatment Root peel Peel Percent 
fresh wt dry wI dry matter 
, ....... _ . .................. _ ... 

Soil only 133.3 25.7 19.28 
Pig manure [PM] only 155 .8 34.6 22.21 
PM and Agrolyser 385 .2 93.3 24.22 

... _- .....•.... 

Cortex Root Percent 
fresh wI dry wI dry mattcr 
..... _ ......... ................... -.-

Soil only 200.18 52.1 26.03 
Pig manure [PM] only 200.18 59.1 22.21 
PM and Agrolyser 200.18 74.7 37.32 

Dry matter percent of the roots- both the peel and cortex -
were higher from PM+Agrolyser than from either soi l only or 
pig manure only. However, the relevant comparison would be 
that between PM + Agrolyser and pig manure only. Thus, for 
cortex [peeled roots] it is : 

37.32-22.21 = 15.11 
15 .11122.21 = 0.6803 x 100 = 68.03% 

This 68% ri se in cortex dry matter was due to Agrolyser alone 
under the soil and weather of that cassava crop and for the 
variety grown [TMS 30572]. 
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For peels, it is: 
24.22 - 22.21 = 2.01 
2.01122.21 x 100 = 9.095% 

There was a 9% change upward due to the application of 
Agrolyser. 

Discussion 
The fresh and dry yields show that the use of Agrolyser is 
beneficial. It raises the quality of the roots and peels; and 
increases the yield of plantable stems of the crop that would 
be sold as planting materials. These results are indicative of a 
positive influence from applying Agrolyser. 

Analyses of the composition of cassava leaf lamina, 
petiole, stem, and roots at the 12 MAP harvest on 23 
June 2005 from Gberigbe, Lagos State 

Samples of the di fferent parts were taken fTom Gberigbe in 
Lagos State, wrapped in poly-bags and depositcd the same day 
at the IlTA Crop Utilization laboratory at Ibadan. 

Roots are usually processed into human food and livestock 
feedstuff. 
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Table 11 . Composition of leaf, petiole, stem, and root of cassava fTom 
plots with soil without any soil amendment, with pig manure [pm I. 
and pig manure mixed with agrolyser lAg) at Gbcrigbc in Lagos Stat,: 
in 2005 . 

~. % ,~ % ppm ppm ppnl 
Code M.C "Ash Sugar Starch Protein Cn ZIl Fe 

L<or 

Soil 6.43 2.59 7.92 16.60 19.48 5.78 24.70 128.7:-: 

pm 6.42 U5 8.45 14.57 23.71 4.38 29.31 123.62 
pm+ 

As 6.56 1.10 8.90 27. 17 29.81 9.82 30.51 11·1.(rJ 

Petiole 

Soil 8.30 2.90 7.31 33.19 7.02 11.55 28 .32 48.1 ·1 

pill 7.19 3.13 8.42 28.93 7.12 12.67 31.06 37.U.l 
pm+ 

As 5.54 5.50 5.96 34..13 7.06 11.58 21.25 57.88 

Stem 

Soil 5.16 2.51 6.]0 ]0.90 6 .05 15.14 27 .54 83.21 

pm 5.11 2.84 6.04 33.21 6 .25 17.31 24.01 '16.62 
pm+ 
Ae 3.54 4.38 1.10 32.93 7 .01 16.29 16.90 58.01 

Root 

Soil 8.84 1.85 3.72 67.21 0 .93 16. 18 15.60 H ' : 

pm 9.23 2.03 4.73 68.39 Ul 11 .94 19.25 l61 :-.: 
pm+ 
AS 8.87 1.88 3.49 67.21 1.1l 14.79 22.40 1·1 .. "-1, 

The roots of the manure and manure with Agrolyser treatments 
do not differ much in their content of ash, starch, moisture 
content, sugar, and protein. 

The need to ensure that micronutrient levels are high in the 
roots or leaves [where they are consumed], soil amendments 
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lIsing Zn containing materials is recommended . Agrolyser 
would help in this regard . 'lbe eftcct due to agrolyser is about 
16.36 percent [22.4-19.25119 .25 x 100l 

Considering the food intake in the form of cassava root 
products, Zn deficiency can be relieved in part by ensuring 
that the cassava roots are adequate in Zn when their fIelds are 
supplied with a normal dose of 4 kg of Agrolyser. Maziya-
Dixon et al. (2004) reported the status ofZn deficiency in some 
representative states in Nigeria. 

'Jable 12. Zinc status among mothers and pregnant women by 
state in Nigeria 

Mothers Pregnant women 

Stale no. PN I'D no. PN I'D 

Akwa lbom 512 88.3 11.7 88 79.6 20.4 
Bayelsa 229 75. 1 24.9 35 54.3 45 .7 
BOlllU 376 78.7 21.3 87 74.7 25.3 
Edo 261 92 .3 7.7 43 86.0 14.0 
Imo 362 93 .1 6.9 101 79.2 20.8 
Kaduna 332 41.3 58.7 65 16.9 83.1 
Kana 371 66.6 33.4 70 57.1 42.9 
Kebbi 198 34 .3 65.7 52 28 .8 71.2 
Kwara 275 30.9 69.1 73 16.4 83 .6 
Nasarawa 205 58.5 41.5 44 31.8 68.2 
Osun 329 95.4 4.6 71 43 .9 56.1 
Taraba 329 75.4 24 .6 66 43 .9 56.1 

no .: number of obscrvations; PN: percentage nonnal; PI): percentage 
deficient. [Maziya-Dixon et al. 20041 
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Table 13. Zinc status among children under five years 
of age by state in Nigeria 

State 110. PN PD 

Akwalbom 174 93.1 6.9 
Bayelsa 53 84.9 15 .1 
Bornu 106 89.6 lOA 
Edo 97 93.8 6.2 
Imo 126 93.7 604 
Kaduna 95 64.2 35.8 
Kano 121 69.4 30.6 
Kebbi 34 41.2 58.8 
Kwara 88 40.9 59.1 
Nasarnwa 102 64.7 35.3 
Osun 98 94.9 5.10 
Taraba 131 74.8 25.2 

00.: number of observations; PN: percentage IIOn11a1; 
PD: percelllage deficient. [Maziya-Dixon elol. 2004] 
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Chapter 3 

Effect of Agrolyser on roots and stems of 
cassava 

O.N. Eke-Okoro, A Ano, and K. Nwosu 
National Root Crops Research Institute, Umudike 

Aim : The improvement of root and stem yields using 
Agrolyser. 

1. Umudike Agrolyscr trial planted on 22 July 2005 with NPK 
(Table 14). 

Table 14. Effect ofinorganic fertilizer [NPK) and Agmlyser [Ag) on 
cassava root and plantable stem [PS) yield al Umudike planled on 22 
July 2005. 

NPK Ag PS Fresh 
(kg (kg wI Relative roots Relative 
Iha) /hal (I) to 0-0 (t) to 0-0 

II 0 2.8 1.00 21.8 100 
() 2 3.3 1.17 22.4 103 
() 4 3.3 1.17 24.5 1.12 
() 6 3.0 1.07 29.6 1.36 

400 0 6.6 2.36 35.9 1.65 
400 2 7.4 2.64 31.8 1.46 
400 4 5.7 2.04 30.0 1.38 
-100 6 6.8 2.43 34.5 1.58 
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2. Urnudikc Agrolyser Trial planted 25 July 2005: Battery 
cage poultry manure was applied to cassava. 

Battery cage poultry manure was collecled and left to air/sun-
dry over 3 months. The manure was later oven dried before 
samples were taken. Manure was applied at 0 or 2 tnnnes per 
hectare to field plots, together with 0, 2, 4, and 6 kg/ha of 
Agrolyser]. All field operations were manual. 20 plants were 
harvesled in each of 3 replicates. 

Table IS . Effect of dry manure [dM) and Agrolyser [Ag] on cassava 
rool and plantable stem [PSI yield at Umudike during 200512006 
season. Planted at 25 July 2005 . 

PSa. Roots 
% of PS lIS Fresh as Clio of 

PS the two -"0 Roots .wo roots 
dM AS yicld best of 0-0 yield best % of 
(tlha) (kg/ha) (' ) rates (check) (tlha) rates 0-0 

0 0 2.2 50.00 100 21.8 88.98 100.0 

0 2 3.7 84.09 168 20.4 83.~7 93.6 

0 ~ 4 .~ 100.00 200 2~ . 5 100.0 112A 

0 6 3.6 81.82 15'1 20.0 81.63 9 1.7 

2 0 3.8 67.86 173 29.5 1~ .98 135.3 

2 2 3. 1 55.36 1·11 23.5 83 .63 107 .8 

2 4 5.6 100.00 255 28.1 100.0 128.9 

2 6 2.6 46.43 118 27.5 97.86 126.2 

).Iean 3.63 73.19 165 2"A 92.5~ 11 2.0 

SE 0.375 7.596 17 .067 1.283 3.25 5.887 
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Discussion 
PlantabJc stem yield was best at 4 kg application of Agrolyscr. 
The root yield was also best at 4 kg/ha; but application of a 
higher levels of dry manure raised the yields generally. The 
trends were indicative of a positive Agrolyser effect but the 
small number of plants suggest a wider trial. 
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Chapter 4 

On-farm evaluation of the productivity of 
yam/maize cassava intercrop using agrolyser 

micronutrient fertilizer as supplement to 
inorganic fertilizer (NPK) in Imo State [Nigeria] 

A.E . Njoku, L.E. Emeronye, H.C. Nnadi 
and O.N. Eke-Okoro 

Proceedings of the Fanning Systems Research and Extension. 
REFILS of South-East Zone of Nigeria, 2003. 

Objective: Evaluate the productivity ofyam/maizc cassava 
intercrop using Agrolyser and NPK. 

An on-farm trial planted in April- Junc in 2002 at Okigwc, Orlu, 
and Owerri zones of Imo State ADP was harvested in 2003 at 
12 months aftcr planting. Thc trial was laid out in a randomized 
complete block design with 3 replicates in cach zonc. 

Two doses of Agrolyser [300 g and 150 g] added separately 
to one dose of 300kg of NPK. Land was cleared, burnt and 
packed and mounds made at 1 m apart into which were planted 
cassava. At the side of the mound, maize was planted at 20000 
plantslha. 

Various erops components were significantly influenced by 
Agrolyscr. 
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nc.,ults 

Table 16. Fresh root yield (11113) of cassava as influenced by 
Agrolyser under intererop WiOl maize 

NPK 
(kg 
Ilia) 

:100 
:100 
300 

Mean 

Agro
Iyser 
(g) 

300 
150 

0 

%CIl3Dge 
LSD (5%) 

Okigwe 

12.15 
13.61 
12.07 

12.56 
8 .20 

lIS 

Ortu Owerri 

14.73 10.02 
14.38 10.10 
12.42 9.42 

\3 .84 9.85 
17.19 6.79 

lIS lIS 

Mean 

12.30 
12.47 
11.30 

11.52 

% change 
due to 
agrolyser 

+ 8.85 
+ 10 .35 

Trends are positive. This is to say that Agrolyser does hcl p 
in more cases than nol. The relative yield incrcase of 6 10 18 
percell/from the applicat.ioll oCAgrolyser would he worthwhile; 
though not a statistically significant change. 

I>iscussion 
The type ofNPK used in thc trial was not statcd. But be th"l as 
it may, therc is a tendet:\c)' for thc bettcr balance in the cali ,mil 
milieu of thc soil to favor better growth of thc cassava crop 
For that rcason, this finding should bc considercd in tandem 
wilh other similar trillis·to reach a general guidancc for use of 
Agrolyser. 

Even in a recent work on 0,400,600, and lOON, lOOP, 45K 
kilograms; 'K fertilizcr with four Icvels of agrolyscr; 
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averaged over alllevcls ofNPK, the Agrolyser eIrect on another 
root crop, Eke-Okoro et at. (2007) showed that Agrolyser 
enhances the attributes of potato yield ('[able 17). 

Table 17. Mean yield attributes of potato as aITected by fertilizer 
and agrolyser application in 2006 at Umidike, Abia State. 

Agrolyser rate (kglha) 
0 10 15 20 LSD (5%) 

Fresh yield (uba) 6.00 8.00 7.00 '.'.43 1.31 
Ware yield (uba) 4.27 5.00 4.05 H2 0.74 
Seed yield (tJlm) 2.00 3.04 3.02 l .X7 0.67 
Number of ware 6125 7756 4858 6UKK 307 
Number of seed 7775 7049 7076 7078 279 

Source: Eke-OkoTO, et aI. 2007. 

13eyond 10 kglha rate of application, Agrolyser did 11 , ·1 

increase any attribute of potato yield. This indicates that tilL· 
small amount of Agrolyscr applied is effective. There is need 
ror more detailed studies to narrow the gap between the 4 kg 
for cassava tu a little k ss so as to reduce the cost of application 
through luw(;r doses. A 33 percent increase in fresh yield of 
potato was realised by applying 10 kg of Agrolyser. 
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Chapter 5 

MultiJocational testing of agrolyser in IITA 
cassava fields 

A.G.O. Dixon, R.U. Okechulcwu and P. Ilona 
International Institute of Tropical Agriculture, Ibadan 

UTA grew 18 varieties of cassava in six locations: Ibadan, 
Mokwa, Ubiaja, Lanlate, Onne, and Obudu representing moist, 
high rainfall, and subhumid cassava growing areas of Nigeria. 

The Objective was to evaluate the effect of Agrolyser on 
cassava at three different agroecologies in Nigeria. 

Plot size harvested was for 16 stands from 4 m x 4 m. The 
quantity of fertilizer per plot was 30 glstand (30 g x 16 
stands), that is, 480 g per harvest plot area. The quantity 
of Agrolyser applied to plot was 2 bottles [300 g x 2] 
pre-mixed with 50 kg of NPK [IS-IS-IS]. The field had 
three weeding operations and no herbicide was applied. 

Results and Discussion 
The results show that the application of Agrolyser is evident 
if the ratios of NPK are appropriately balanced for the cassava 
crop. This is with regard to the amount of nutrient elements 
removed from soil by cassava plants. 
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Table 18 . Amount of nutrients appl ied fi elds of cassava at the three 
trial locations in Nigeria. 

Nutrient NPK+Ag Cotonou NPK 
Applied (kg/ha) Kg o//ertilizer applied 

N 44.47 39.0 45.0 
P 44.47 27.0 45 .0 
K 44.47 81.0 45.0 
S 0 15.0 0 
Ca 0 12.0 0 

All applied nutrients 133.41 174.0 135.0 

It is important to note that the level of applied nutrients in 
the fertilizers were not same. The Cotonou fertilizer was 
29.7 percent higher in nutrients than the NPK fertilizers . 
Consequently, their differential responses are to be expected. 

Results are still preliminary until the second year trials are 
concluded. However, this first year results showed that at 
Ibadan and Obudu root yields were compareable between 
NPK +Ag and NPK. At Lanlate, and Onne, plots with agrolyser 
gave higher yields (12.5%, 19.3%) [n all the locations, yields 
in plots with fertilizer appli cations were comparable for NPK 
with and without Agrolyser as regards root and top shoot. 
Overall performance across the four sites showed that root 
yield increased by 7.3% and top yield increased by 10.9% in 
plots with Agrolyser. 
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Table 19. Mean casS9va fresh top and root yield (tfha] in IITAAgrolyser field trial s at 
three sites: in Nigeria, 2006. 

Locn- Yield NPK 
tlons (tiha) NPK +Ag Cotonou No fert only Meall SE 

lhadan Top 14.16 13.45 12.54 14. 19 13.58 0 .87 
SE 0 .66 0.73 0.82 0.91 
Root 19 .66 19.14 18.35 2 1. 13 19.12 1.62 
SE 1. 14 1.47 1.64 2.05 

Mokwa Top 26.14 25.01 20.59 23.9 1 2 .90 
SE 1.01 1.69 103 
Root 29.45 21.99 24 .30 27.25 2.13 
SE 0 .93 1.02 1.04 

Ubiaja Top 7 .93 11.02 731 8.75 1.70 
SE 0 .54 0.53 0 .82 
Root 11.93 21.32 16.01 18 ,42 2,49 
SE 1.23 0.95 1.35 

Lanlatc Top 15.25 13.45 11.80 14.06 13.64 0.72 
SE 0.55 0.38 0.50 0 .30 
Root 20.32 17.75 10.61 18.06 16.69 2 .10 
SE 1.23 0.80 0.70 0 .93 

Onne Top 8.72 12.49 10.59 6.19 9.50 1.34 
SE 0.60 0.87 0.62 OA9 
Root 13.68 17.03 14 .98 11.47 14 .29 117 
SE 0.83 0.99 0.71 0.76 

Obudu Top 15.45 14 .78 12.68 18.23 15 .29 1.1 5 
SE 0.67 0.65 0.55 0.88 
Root 29.11 24 .92 24.25 30.20 27 .1 2 1.49 
SE 1.25 1.26 0.88 1,4 1 

Mean of six. sites for 18 improved varieties 
Top 14 .6 1 15.03 12.59 13 .17 13.85 0.58 
SE 2.67 2 .06 1.79 2 .52 
Root 21.69 21.46 18.08 2022 20.36 0.83 
SE 2 .58 1.74 2 .21 3 .89 

SE: standard error 
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Table 20. Coefficient ofvariation offresh root yield, dry root 
yield, top yield, and harvest index combined for 18 elite cassava 
genotypes in six sites, 2005/06 trials . 

tlh. NPK+Ag Colonou Control NPK only 

[bad.n 
Fresh Mean 19.66 19.74 18.35 21.13 
root SE 1.14 1.47 1.64 2 .05 
yield CV (%) 24 .63 31.58 31.84 41.25 

Dry root Mean 6.37 6.58 6.31 6.92 
yield SE 0.35 0.52 0.57 0.64 

eV (%) 23.46 33.22 37.98 39.25 

Top Mean 14.16 13.45 12.54 14.19 
Yield SE 0.66 0.73 0.82 0 .91 

ev (~.) 19.81 23.01 27.73 27.05 

Harvcst Mean 0.56 0.57 0.58 0.56 
Index SE 0.02 0.02 0.Q2 0.02 

eV(%) 13.78 11.94 12.88 18.05 

Mokwa 
Fresh Mean 29.45 27.99 24.3 
root SE 0.93 1.02 1.04 
yield eV('!.) 13.38 15.49 18.1 

Dry rool Mean 10.97 10.82 9.2 
yield SE 0 .42 0.5 0.51 

eV('!.) 16.27 19.76 23.34 

Top Mean 26.14 25.01 20.59 
yield SE 1.01 1.69 1.03 

eV(%) 16.31 28.74 21.15 

Harvest Mcan 0.54 0.55 0.55 
Index SE 0.01 0.01 0.01 

eV(%) 9.81 11.11 8.99 
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Table 20. continued 

tlh. NPK+AS Cotonou Control NPK only 

Ubiaja 
Fresh Mean 17.93 21.32 16.01 
root SE 123 0.95 1.35 
yield CV (%) 29.13 18.96 35.69 

Dry root Mean 7.15 7.77 5.99 
yield SE 0.54 037 0.54 

CV (0/,) 32.06 19.99 38.39 

Top Mean 7.93 11.02 7.31 
yi eld SE 0 .54 0.53 0.S2 

CV(%) 28.75 20.6 47.34 

Harvest Mean 0.69 0.66 0.7 
Index SE 0.01 0 .01 0.01 

CV(%) 8.11 5.67 7.4 

Lanlale 
Fresh Mean 20.32 17.75 10.61 18 .06 
foot SE 1.23 0.8 0.7 0.93 
yield CV(%) 25.68 19.12 27.99 21.85 

Dry root Mean 8.04 6.96 4.25 7.35 
yield SE 0.49 0.33 0 .3 0.4 

CV(%) 26.06 20.26 30.13 22.98 

Top Mean 15.25 13.45 11.8 14 .06 
Yield SE 0.55 0.38 0.5 0.3 

CV (%) 15.3 11.99 17.98 9 .05 

Harvest Mean 0.56 0.56 0.46 0.54 
Index SE 0.01 0.01 0.02 om 

CV(%) 9 .65 11.19 14.9 10.7 
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Table 20. continued 

t/ha NPK- Ag Cotonou Control NPK only 

Onne 
Fresh Mean 13.68 17.03 14.98 11.47 
root SE 0 .83 0.99 0.71 0.76 
yield eV(%) 25 .74 24.66 20.11 28. 11 

Dry root Mean 3.32 4.3 3.66 2.5 
yield SE 0.24 0.3 1 0.23 0.2 

eV(%) 30.67 30.59 26.66 33.94 

Top Mean 8.72 12.49 10.59 6. 19 
Yield SE 0.6 0.87 0.62 0.49 

eV(%) 29.19 29.55 24.84 33.58 

Harvest Mean 0.6 1 0.58 0.59 0.67 
Index SE 0.0 1 0.0 1 0.0 1 0.02 

eV(%) 6.96 7.31 7.19 12.66 

Obudu 
Fresh Mean 29 11 24.92 24.25 30.2 
root SE 1.25 1.26 0.88 1.41 
yield eV(%) 18.22 21.45 15.4 19.81 

Dry root Mean 11.18 9.21 9 .06 11.26 
yield SE 0.51 0.47 0.34 0.53 

CV(%) 19.35 2 1.65 15.92 19.97 

Top Mean 15.45 14.78 '12 .68 18.23 
Yield SE 0.67 0.65 0.55 0.88 

eV(%) 18.4 18.66 18.4 20.48 

Harvest Mean ~ U.62 0.66 0.62 
Index SE 0.0 1 0.0 1 om 0 .01 

eV(%) 6.53 6.84 6.43 6 .84 
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At Mokwa, Lanlate, and Obudu, Agrolyser application was 
beneficial. Comparing Cotonou and NPK+Ag show that a 
slightly better root and stem yield is realised at these three 
locations. However, the 1.5-4.1 tonne increase in root yield as 
a result of Agrolyser in these sites have to be shown to produce 
more value than the cost expended in applying it . 

Coefficient of variation indicates how variable the 18 genotypes 
were under the fenilizer applied to them. On that basis, the 
control had the higher values than those that were fertilized 
with NPK with and without agrolyser for Thadan, Ubiaja, 
Lanlate (root and top yields), and Mokwa for root yield only. 
Agrolyser reduced the variation in Ibadan, Mokwa (root and 
top yields), and Obudu for top yield only but not in Ubiaja, 
Lanlate, Onne, and Obudu (root yield). The Cotonou fertilizer 
reduced the variation among genotypes in Ubiaja and Lanlate 
(root yields) . Clearly, better crop nutrition give better and more 
stable yields. 
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Chapter 6 

Effect of Agrolyser on cassava productivity 

Marie Octavie Yomeni, 
Department of Agronomy, University of Ibadan 

Email : octavieyom@yahooJr 

M.O. Akoroda. E. Okoro, and AGO Dixon 
Integmted Cassava Project [CMOI, liT" Onne 

Introduction. 
In developed countries, fertilizers have become an integral part 
of the agricultural economy, but in developing countries, their 
usc is a comparativcly recent occurrence. Various studies show 
that there is a close relationship between fertilizer consumption 
levels and agricultural productivity. Crop yicld levels arc 
generally higher where fertilizer consumptinn levcls arc also 
high . It has been estimated that about 50% of the increase in 
agricultural production is attributed to fertili:.:cr usc. Agrolyser, 
which is a balanced micronutrient clement formulation, 
consisting of ten micfOnutrients and secondary clements like 
Cu, Mn, Mg, Fe, Na, Ca, S, 13, Zn, and Mo were also used 
to increase the yield of some crops such as maize, rice, and 
soybean. Several studies on Agrolyser in some locations 
in Nigeria revealed that in a soybean trial, agrolysed plots 
were more lush in appearance and agrolysed plants had less 
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disease infection than non-agrolysed plants. Also in a rice trial , 
agrolysed plants produced more tillers than non-agrolysed 
plants. Cassava is a very important staple food for millions of 
people in sub-Sahara Africa and is gradually being transformed 
from a famine-reserve commodity and rural food staple to a 
cash crop for urban consumption, livestock feed and industrial 
raw material for various products, so there is a need to improve 
its productivity. Apart from fertilizers, Agrolyser can also 
be used to increase cassava yield. But currently not much is 
known about the effect of the Agrolyser on cassava since it can 
be grown for its roots, forage, and stems. Agrolyser tested on 
cassava productivity in one location in Nigeria revealed that 
the dry root yields of agrolysed plots were significantly higher 
than those without Agrolyser. 

Objectives 
The objectives of this work were to evaluate the effect of 
agrolyser on gro'W1h components (roots, stem, and foliage) 
of 43 improved pest-disease resistant and high yielding UTA 
cassava varieties in two locations in Nigeria; and specifically : 

• To evaluate the effect of Agrolyser on growth components 
(roots, stem, and foliage) of the 43 improved lITA cassava 
varieties by location. 

• To construct cost-benefit analysis of the usc of Agrolyser in 
order to make an appropriate recommendation . 

• To evaluate the performance of Agrolyser containing 
fertilizers as compared to that of other fertilizers such as 
NPK and Cotonou fertilizer without Agrolyser on cassava 
components yield. 
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Materials and Methods 
A trial was set up in two locations: RIART, Gnne Rivers State 
and Ferdinand Farms, Ogurugu, Enugu State. 

RIART Onne, River State. The first plot located at the RIART 
was ploughed and harrowed without ridges between 30 May 
2005 and 7 June 2005 . Planting materials were cut from UTA's 
field on 7 June 2005, and cut into planting size (3 to 5 nodes) 
on 8 June 2005 . These cuttings were pre-sprouted in a warm 
room for one week (9-17 June 2005). Sprouted materials were 
removed from the wallTl room on 17 June 2005 and the planting 
started the same day. Due to the weather condition (heavy rain 
everyday), the planting was extended for 5 days (J 7- 21 June 
2005). 

Planting materials (varieties) used were: 

• 5 CMD varieties: TMS 98/0505 ; 1MS 97/2205; 1ME 419; 
TMS 98/0581; and TMS 98/0510 

• 1 national check variety : TMS 30572 
• I NRCRJ Umudike resistant variety: NR8082 

Ferdinand Farms, Ogurugu, Enugu State. At Ugurugu, the 
plot was ploughed and double harrowed without ridges between 
28 October 2005 and I November 2005. Planting materials 
were cut from IITAfields at Onne Station on 30/10106, cut into 
25 cm stakes and planted in an inclined direction. Between 1 
to 12 cuttings were planted in each of the 3 rows considered 
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by variety. Thirteen spacing combinations were considered. 
The experiment was repeated 4 times . Factorial: 12 eULLings x 
3 rows x 13 treatment combinations x 4 replicates = 1872 stem 
cuttings [stakes]. 

Plant-plant (em) 
Row- row 
(em) 0.5 0.6 0.7 0 .8 

0.6 ) 2 
0.7 3 4 5 
0.8 6 7 8 9 
0.9 10 11 12 13 

Two months after planting (16 August 2005) at the IUART 
plot, different types of fertilizer treatments were applied at the 
rate of 400 kglha. 
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Table 2 I . Types of fertilizer or Agrolyser lAG] applied, their 
composition and percentage nutrients in added matter. 

Fenilizer type 
applied 

NPK + AG (pre-mixed) 
NPK ; 15:15:15 
DAP ;21%N+53%P 
Agrolyscr 

NPK 

Cotonou feni li zer 
(N:P:K:S :MgO) 

No FCrLili ,cr 

Data Collection 

Composition 
ratio/weights 

NI 6: P27:KI O 
6.5kg1l0 kg 
3.2kgllOkg 
0.3kgllOkg 

15 :15:15 

13:9:27:5:4 

% nutrients 
in added matter 

52.93 

45 .00 

58.00 

o 

At 12 MAP, the standard stakes yield, forage yield, and the root 
yield were assessed. At RIART, data was collected per plant. 
Each plant avai lab le in each row for all the 3 rows per plot and 
per variety was harvested. 

While at Ogurugu, four plants per treatment and per variety 
were considered for the assessment. Each stem was cut into 
stake units [main stem, primary, secondary, tertiary, and other 
branches] up to the green-brown point [point of separation 
between the mature part of the plant and the immature part 
or the forage]. The total length of the plantable stem was 
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measured [in cm] using a tape rule; the diameter was estimated 
[in cm] using a venier calliper, a 1 kg spring balance was used 
to measure the stem weight [in gram] while the forage and root 
weight was measured [in gram] using a 50 kg spring balancc. 

Varieties used were: 

• 5 CMD varieties : TMS 98/0505; TMS 9712205 ; TME 419; 
TMS 98/0581 ; TMS 98/051 0 

• I national check: TMS 30572 
• I NRCRI Umudike resistant variety : NR 8082 

In each of the 3 rows considered by variety, 12 cuttings were 
~)Ianted. A total of 13 spacing combinations wcre considered. 
The experiment was repeated 4 times. Factorial : 12 cuttings x 
3 rows x 13 combinations x 4 rep = 1872 cuttings. 
One month after planting (15/12/05) different types of 
fertilizers was applied at the rate of 400kglha. Table 21 shows 
the types of fertil izer or agrolyser applied, their composition 
and percentage nutrient in added matter. 

Results 
Tables 22-27 show the relative standard stakes yield, root 
and forage yields obtained at the two locations at 3 different 
spacing combinations (0.9 x 0.8m, 0.9 x 0.7m, and 0.8 x 0.8m) 
with three different types of fertilizer. 
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JUARTOnne 

Table 22. Relative standard stake yield with NPK + Agrolyser 
[16:27: !OJ, NPK 15 : 15 : 15 and Cotonou fertili 7.er (N:P:K:S:MgO 
13:9:27 :5:4) to no-fertili7.er (Nf) at RlART, Onne. 

0 .9,0.8 0.8 x 0.8 0.9 ,0.7 Fertil izer Relative 
Ferti lize r = O.72m2 = O.61m2 ~ 0.63m1 Total toNF 

Ag+NPK 1.89 1.74 1.25 5.88 1.% 
NPK 2.09 1.93 1.35 5.37 1.79 
COT 2.70 1.32 1.83 5.85 1.95 
NF 1.00 1.00 1.00 3.00 1.00 
Spacing total 7.68 6.99 5.43 
% 0[0.64 m2 0.9 1 1.00 0.78 

Original , 'alues are in Append ix I . 

Table 23. Relative forage yield with NPK + Agrolyser [16:27: 10j, 
NPK 15: 15: 15 and Cotonou fertilizerto no-fertilizer (Nf) at 
IUART, Dnne. 

0.9 x 0.8 0 .8,0.8 0.9 x 0.7 Fertilizer Relative 
Ferti lizer ~ 0.72m2 =0.64012 ~0.63m2 Total toNF 

Ag+NPK 2.04 3.78 1.01 6.83 2. 14 
NPK 3. 11 4.57 1.00 8.68 2.72 

COT 3.07 2.84 1.25 7. 16 2.24 
NF 1.00 1.00 1.19 3. 19 1.00 
Spacing total 9.22 12.1 9 4.45 
% 0[0.64 m2 0.76 1.00 0.37 

Original 1; alues are in Appendix I . 
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Table 24. Relative roots yield with NPK + Agrolyser [16:2710], 
NPK 15: 15: 15 and Cotonoll fertilizer (N:I':K:S:MgO 13:09:27:5:4) 
at IUART, Onne. 

0.9 x 0. 8 0.8,0.8 0.9,0.7 Fertil izer Relative 
Fertilizer = O.72m2 "" O.64m2 :: 0.63m2 Total toNF 

Ag+NPK Ll7 1. 50 1.13 ·1.00 1.22 
NPK 2.34 2.10 1.00 5A4 1.65 
COT 2.35 1.41 1.29 5.05 1.53 
NF 1.00 1.00 1.29 3.~9 1.00 
SP total 7.06 601 4.7 1 
% ofO.G4 1112 0.85 1.00 0.78 

Originfll val lies are in Appendix I 

Ogurugu, Enugu State 

Table 25 . Relative standard stake yield with NPK + Agrolyser 
[16:27: 10], NI'K 15 : 15 : 15 and Cotonou fertilizer (N :P:K:S:MgO 
13 :9: 27:5:4) at Ogurugu, Enugu State. 

0.9,0.8 0 .8 ,0.8 0.9 x 0.7 0.8 x 0.7 Fertil izer Relative 
Fertilizer = 0.72m2 = O.64m2 =0.63m2 -0.56111 2 Total to 1.00 

Ag+NPK 1.14 1.13 1.23 1.01 4 .51 1.13 
NPK 1.08 1.03 LS5 1. 13 4 .79 1.20 
COT 1.21 1.18 LSI 1.04 4 .94 1.24 
0 1.00 1.00 1.00 1.00 4.00 1.00 
SP total 4A3 4 .34 5.29 4.18 18.24 

~" orO.64m2 0'98 I.t!O 0.82 0.96 

Original values are in Appendix 2. 



Table 26. Relati ve forage yield with NPK l I 6:27: 101 + Agrolyscr, 
NPK 15: L5: 15 and Cotonou fertili zer (N PK:SMgO 13 92754) 
at OglirugU, Enllgu State . 

U.9 x n.8 0 .8 .,0 R 0.9,0.7 0.S,0.7 Fertilizer Rdalivc 
F(;rtilizer - 0.72m2 - O,cS4 m2 =: 0.63012 - O.56m2 Totnl to 1.00 

Ag+l'-l'K 1.0 I I .Utl 1.30 1.40 .1.7 1 1.0 I 
WK l.00 140 1.3 1 1.74 5.4 5 I. t G 
COT 1.25 163 146 1.66 6.00 1."8 
0 1. 19 1.49 1.00 1.00 4.G8 1. 00 
Spacing to ',:ll 4.45 5.51 507 5.80 20.84 
(I,i,orO.64m2 0.81 1.00 0 .92 0 .95 

Original vnlues arc ill ApperKiix 1. 

Table 27. Relative roots yie ld with NPK + Agrolysc r l I 6:27 10], 
NPK 15: 15 L5 and CotOllOU fertil izer (N P:K:S:MgO 13:9:27:5 :4) 
at OgUrugll, Enugu State. 

0 .9,0.8 0.8,0.8 0.9, 0.7 II 8 ,0.7 f crl i l jz~r Relat iyc 
Fertilizer = 0.721112 :~ 0.64m2 = O.63m2 ""'O.56m2 Tota l to 1. 00 

Ag+NPK I.IlO 1.08 I.IU 1.02 4.20 1.ln 
NPK lAG 1. 5 I 1.1 9 1.5G 5.72 1.39 
COT 1.37 1.39 1.59 1.5 I 5.8(, 1.41 
0 1.12 1.00 1.00 1.00 4.12 I.()Q 

Spacing total '1.95 4.98 4.88 5.09 19.90 
~ OJ of 0.64 1112 0.99 l.OO 0.98 (J.9X 

OrigilUll val lIes arc in Appendix 2. 
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Discussion 

RIART Onne, Rivers State 
Tables 22, 23, and 24 show that standard stakes yield, root 
and forage yields can be improved with the use of fertilizer. 
Considering all components of the cassava plant excluding 
stumps (roots, stem, and forage) , NPK 15 :15:15 and Cotonou 
fertilizer (N 'P :K: S:MgO 13 :9:27:5:4) had a good effect of their 
yields. The relative standard stakes yield with the use of the 
mixture of Agrolyser and NPK, Cotonou fertilizer and NPK 
15:15:15 are 1.96, 1.95 and 1.79, respectively. The relative 
forage and root yields with the use of the mixture Agrolyser 
and NPK 15: 15: 15 are 2 .14 and 1.22, respectively. This is less 
than that of the one with the usc of NPK 15 : 15 : 15 (2 .72, 1.65) 
and Cotonou fertilizer (2 .24, 1.53). 

A question can be asked. Why does the Agrolyser mix with 
about 53% give less yields compared to just NPK 15 .IS.15? 
It seems this is due to the nutrient ratio. There is low K in the 
Agrolyser mix that is needed for starch deposition in roots . The 
ratio is more favourable in the Cotonou fertilizer. A suggested 
ratio for Onne soils may be ION-IOP-2S-30K. This study 
suggests that if the ratios of the major elements are wrong or 
inappropriate, the effect of Agrolyser would be masked in root 
and forage production. This does not seem to be the case for 
stem production. In all , this preliminary trial at one site for one 
season is only indicative but not yet representative. 
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U gurugu, Enugu State 
Tables 25, 26, and 27 show that standard stakes yield, root, 
and forage yields can. be improved with the use of fertilizer. 
Considering all components of the cassava plant excluding 
stumps (roots, stem and fordge), NPK 15 :15 :1 5 and Cotonou 
fertilizer (N:P:K:S:MgO 13:9:27:5:4) had a good effect on 
their yields. The relative standard stakes yiel d with the use of 
the mixture of Agrolyser and NPK, Cotonou fertilizer and NPK 
15 :15 :15 arc \13, 1:24, and 1.20, respectively. The relative 
forage and root yields with the use of the mi xture of Agrolyser 
and NPK 15 : 15: 15 are 1.01 and 1.02, respectively. This is less 
than that of the one with the use ofNPK 15: 15 : IS (1 .16, 1.39) 
and Cotonou fertilizer (1 .28, 1.42). 

These results show that Cotonou fertilizer is better than that of 
NPK 15: 15: 15 which is also better than the mixture Agrolyser 
and fertilizer, ready made fertilizer. Similar observations were 
also made at Onne where the relative standard stakes, forage 
and roots yields with the use ofCotonou fertilizer (1.95,1.53, 
2.74) and NPK 1515:15 (1.79, 1.65, 224) wcre better than 
that with the use of Agrolyser and NPK 15:1515 (1.96,1.22, 
2.14). These observations bring us to look at the composition of 
each of these fertilizers . Knowing that root crops require more 
potassium for tuberization, we found that Agrolyscr-NPK had 
a very low percentage of potassium (0.975). 

We can now conclude that the Agrolyser mix with about 53% 
gave lesser yields compared to just NPK 15. 15 .15 because 
of the nutrient ratio. Agrolyser mix has a low K ratio, which 
is needed for starch deposition in roots. The K ratio is more 
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favorab le in the Cotonou fert ilizer. " suggested ratio both for 
Onne and Ogurugu soils may be 1 ON-IOP- with 25-30K. This 
study suggests that if the ratios of the maj or elements are wrong 
or inappropriate, the effect of Agrolyser would be masked in 
root and forage production . 

Overall, the app lication of agrolyscr is beneficial to varying 
extents for stem production depending on the conditions of 
soil , weather, and cassava variety planted . 
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Appendices 

Appendix I. Original values offield measurements from Onile 
trial of spacing and fertilizers . 

Standard stake yield = no of stake/stand 
Ferti lizer T reatment 
applied 0.72 m' 0.54 m' 0.63 m' Average 

A+F 8.67 14.40 10.71 11.26 

NPK 9.54 10.18 11. 58 1043 

COT 12.35 6.96 15.71 11 .07 

0 4.58 5.26 8.59 6.1 4 
Spacing 
Average 8.78 9.20 11 .65 

Forage yield = gram/stand 
Fertilizer Treatment 
applied 0.72 m' 0.64 m' 0.63 m2 Average 

A+F 421 .97 436.13 357.16 405.08 

MPK 542.86 527.18 353.95 508.00 
COT 635.75 328 .13 441 .26 468.38 

0 241 .32 161.33 421 .73 274.79 
Spacing 
Average 485.47 363.19 393.52 

Fresh root yield at 12 months ~ gram/stand 
Ferti lizer Treatment 
applied 0.72 m' 054 m' 0.63 m' Average 

A+F 2812.26 3533.52 2937.55 3094.44 

NPK 4785.46 4945.76 2608.25 4113.16 

COT 4822.98 3332.04 3353.42 3836. 15 

0 2048.84 2356.60 3354.59 2586.68 
Spacing 
Average 3617.39 3541.98 3063.45 
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Appendix 2. Original vali.es of field measurements from Ogurugu 
trial of spacing and fertilizers. 

Sta ndard stake yield = no of stake/stand 
Ferti lizer 

Ferti lizer 0.72 m' 0.64 m' 0.63 m' 0.56 m' mean 
A+F 14.78 14.2752 11 .00 14.84 13.72 
NPK 14.10 13.0929 13.81 16.67 14.42 
COT 15.69 14.99108 13.49 15.25 14.86 

0 13.00 12.65135 8.92 14.72 12.32 
Spacing 
Average 14.39 13.75 11 .81 15.37 

Forage yield = gram/stand 
Ferti lizer 

Fertilizer 0.72 m' 0.64 m' 0.63 m' 0.56 m' mean 
A+F 190.32 215.9048 241 43 261.93 227.39 

NPK 237.48 301 .4603 243.57 325.55 7:77.02 
COT 305.01 351 .2698 270.36 309.72 309.09 

0 294.90 321 .3571 185.71 186.57 247.13 
Spacing 
Average 256.93 297.50 235.27 270.94 

Fresh root yield at 12 months = gram/stand 
Ferti lizer 

Ferti lizer 0.72 m' 0.64 m' 0.63 m' 0.56 m' mean 
A+F 1596.43 1840.375 1717.86 1946.95 1n5.40 
NPK 2337.10 2575.873 1852.08 2979.82 2436.22 
COT 2193.33 2378.373 2471.43 2887.38 2482.63 

0 1782.02 1709.877 1555.36 1914.96 1740.55 
Spacing 
Average 1977.22 2126.12 1899.18 2432.28 
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Chapter 7 

General Discussion and RecommendaliOh-s 

The six cases considered in this book show that there is benefit 
to be derived from applying Agrolyser along with manures 
and inorganic fertilizers in cassava cultivatipn However, the 
amount of change in the produced yields of roots or of stems 
that can be used as planting materials and \orage is of the order 
of 6 to 20 percent. That is good considering that the active 
ingredients are micronutrients and thus their inflnences should 
not be expected to be as large as is the case with NP and K in 
crop nutrition and production . 

The current price ofN300 per 300 g equivalent to N I per gram 
and with the current " likely" recommended dose of about 4 
kg per hectare; this would amount to NI x 4000 g or about 
N4000/ha. Its use is fully indicated, if the value of the induced 
output at the end of harvest exceeds the cost for its use. The 
economics of these are not to be assumed but are to be checked 
for each locality so as to make its use as financially rewarding 
to all cassava producers. 

Relative yields show that the 6 to 20 percent increases in fresh 
and dry output of produce of cassava are likely. These are 
expected to give a combined higher value of stem, forage, and 
roots than the cost of using agrolyser when used along with 
NPK or manures. 
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We have learnt that: 

I . Agrolyser contains ten cations that provide essential nutrient 
elements to cassava plants during growth and is helpful for 
raising the level of yield for root, stem, stump, as well as 
shoot forage. The degrees of change in such yields of these 
plant parts are not the same. Stem and stump matter respond 
better to Agrolyser application. This would then assist in the 
production of stems as cassava planting materials . 

2. The dose of Agrolyser is about 4 kg per hectare. The exact 
amount could be slightly more or less depending on the soil 
of the site where the farm is located. 

3. Agrolyser alone cannot and should not be applied without 
being mixed with a fertilizer material or manures. It is only 
in this supplementary role that its best effect is realised. 

4 . The cationic balance of the fertilizer affects the overall 
influence of Agrolyser. If the fertilizer is much higher in a 
cation compared to the other two major ones for the cassava 
crop. then the effect of Agrolyser is cancelled. 

5. The price of fertilizer, Agrolyser. and products are to be 
considered together before judgement is made as to the use 
of Agrolyser. The call for reduced prices for fertilizer and 
Agrolyser and a higher price for roots and stems and forage 
from cassava are rigbt and due. 

6. The soil and rainfall characteristics of the season are to be 
considered as we investigate the effect of Agrolyser. Under 
some conditions .the effect is larger in magnitude than in 
others. Thus. a general use is recommended even if the current 
and prevailing conditions seem poor for plant growth . 
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7. The optimum dose of Agrolyser is definitely less than 10 
kg/ha. To precisely ascertain this dose multilocational trials 
are best using factorial combinations of fertilizer, manure, 
and agrolyser at different levels. 

The role of trace elements in the nutrition of the plant and in the 
diet of humans has been emphasized as a new way to improve 
food and nutrition. It is not just the quantity but also the quality 
of the food we take . .. We are what we eat" says the old German 
Proverb. 

The participatory field trials in Lagos State show that the 
involvement of all levels of stakeholders makes the lessons 
more appreciated. Research fully controlled by scientists and 
on-farm trials in farmers field and handled by them is helpful in 
assessing the worst-case scenarios of the infl uence of Agrolyser. 
We have evidence from wet humid areas of Lagos, Onne in 
Rivers State; forest-savanna transition areas such as Ibadan, 
and Lanlate in Oyo State, Ubiaja in Edo State, and Mokwa 
in Niger State, Okigwe, Orlu, and Owerri in lmo State, and 
Ugurugu in Enugu States; and sub humid areas such as Obudu. 
These locations and sites altogether cover much of the cassava 
growing areas of Nigeria. It would suggest that the data as a 
whole could help us make a fair judgement on the perfonnance 
and benefits of the use of Agrolyser in Nigeria to supplement 
fertilizers and manures for growing nutritionally balanced 
cassava roots and stems as well as shoots for livestock feed. 

The quality of the roots and the leafy shoots that livestock will 
consume will be improved as a result of ensuring that adequate 
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levels of micronutrients are contained in them. 

In all, the higher stem and shoot yields and better nutrition 
for the roots are pluses that should be the basis of routine 
application of micronutrients in normal cassava field cultivation 
systems under SOil fertility status in Nigeria. Further research 

to advance our knowledge and utilization of this naturally 
occurring resource in Nigeria will require funding from all 
stakeholders. 
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Recommendations from the Federal Ministry of Agriculture 
and Rural Development on Agrolyser, July 2005 . 
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About UTA 
The Intemational Institute of Tropical Agriculture (IITA, www.iita. 
org) is an Africa-based intemational research-for-development 
organization , established in 1967, and govemed by a board of 
trustees. Our vision is to be Africa's leading research partner 
in finding solutions for hunger and poverty. We have more than 
100 intemational scientists based in various IITA stations across 
Africa. This network of scientists is dedicated to the development 
of technologies that reduce producer and consumer risk, increase 
local production, and generate wealth . We are supported primarily 
by the Consultative Group for Intemational Agricullural Research 
(CGIAR, www.cgiar.org). 

About Cybernetics Nigeria Limited 
Cybernetics Nigeria Limited, an indigenous company was 
incorporated in 1985 to focus national attention on the adverse 
effects of micronutrient deficiency on agricultural productivity, and 
proffer a solution through the use of Agrolyser Micronutrient Fertilizer 
(AMF). 

From a humble beginning of total importation from the United States 
in 1985, Cybemetics commenced packaging of AMF in Nigeria in 
1987. With the assistance of the Federal Ministry of Science and 
Technology through the Raw Materials Research and Development 
Council RMRDC, and the National Research Institute for Chemical 
Technology, Agrolyser is now a patented, totally indigenous 
product and acquired technology with zero import. The apex 
policy advisory body in Nigerian agricullure, the National Council 
on Agriculture, approved AMF in 1992. Continental use of AMF 
has been endorsed by the African Union/Scientific Technical and 
Research Commission. 




