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Abstract — This study aims at grouping the growers own
inventions of vegetable production into categoriegjomains,
types, classes, reasons and products (crops), tcamine the
association between inventions. All vegetable groveewere
males. The study is conducted in two rural areas of
Khartoum North (Bahri) and Omdurman localities,
Khartoum State, Sudan. Field data were collected ém a
sample of 120 growers selected from 6 villages die above
mentioned rural areas. The selection sampling metldowas
systematic area sampling techniques as an alternaé to
random sampling. This multi-stage method is followe to
pick a unit of sample at a fixed regular interval, after a
random start of the first sample member in each se¢ion.

The vegetable growers in Khartoum State managed to
develop technologies, techniques and practices forcreasing
benefits, solve a production problem or to meet aeed and
opportunity unaided by officials entrusted with this task
(research and extension agents).To some extent theyere
successful. The analysis of vegetable growers' imteons was
non-statistical, depending on configuration and tre pattern
methods. The results are presented by tree patternsables
and figures which show the exact nature, common and
shared characteristics of the inventions. New inveions
appeared to be associated with problem-solving tmérease
income as the benefit; modified inventions are assiated
with problem-solving to save-costs.

Keywords —  Association, Benefit, Classification,
Configuration, Domains, Hierarchy, Growers, Increa®
Income, Inventions, Meet Opportunity, Modified, New

Practice, Reason, Saving Cost, Technology, Technieg, Tree
Patterns, Types.

|. INTRODUCTION

two villages respectively were selected purposivélye
basis of selection was that these were the mairtable
production areas in which typical research uniteygrs)
operate.

The sampling method was systematic area sampling as
an alternative to random sampling, [4]; [5] [6].i multi-
stage method was followed to pick a unit of sangil@
fixed regular interval, after a random start of tirst
sample member in each section. This procedure was
followed to select 20 respondents from each village
making a total of 120 respondents. Area samplirigeisce
basically a multi-stage sampling. “Systematic samnpl
Sampled units are dispersed across the entire ggoigr
spread of the population K=N/n is the step siz€], [

Field data were collected through interview scheslul
guestionnaires, observation and audio-cassettadiago
of in-depth interviews and group discussions.

The analysis started manually during the field syrv
The data was coded after collection, to classifg th
answers into categories to bring out the essepditierns.
The analysis was non-statistical multiple correlatiusing
a configuration and tree pattern analysis.

These intended to establish the associations ) an
which exist between the characteristics of the i&@rdnt
Gls. These were sub-divided into six levels progjkesy.
The numbers that fall into each level are displayede
Figure 1). Associations were sought between andimvit
the Gls in terms of categories, types, classesadwrand
products. Figures 1 to 10 show the results of tiaysis
used.

The researcher classified the vegetable growers' 56
inventions into 6 categories, Peil states thitis“useful to

This study examines possible associations among amehsider the phenomenon being studied as the depend

between the Growers’ Inventions (Gls). “Inventisnseen
as the conversion of knowledge to technology”, [The

variable and other factors associated with changehis
as in some sense independent; it is the relatigssivhich

classification is based not only on statements h# tare important, not what the variables are calle®].

invention but on the precise identification of néw.

Technologies (T), Techniques (Q), Practices (P an

actual invention, évery new thing must grow directly outcombinations of (T+Q), (P+Q) and (T+Q+P) basedhm t

of other things which have gone befor§2]. The
inventions in this paper have been divided into taegor
types, new and modified, a" basic inventions and
improving inventions[2].

The aim is to look for
characteristics of the inventions.
establishes more precisely the nature of what veaisgb

invented. are inventions mainly knowledge-induced oreason

demand-induced3].

[I. M ETHOD OF ANALYSIS

construction of taxonomy (classifications and cetiss).
Configuration placed inventions in the first leval the
taxonomy (Technologies), Techniques, Practices thed
combination of the three}fie hardware consist of objects,

common and shareduch as tools, equipment, and genetic material. The

Such associati@oftware consists of methods and ski[@]. The tree
pattern placed the inventions according to thepety
for invention, benefits achieved, cultural

components and the product (crop) concerned. The
hierarchy used for these terms were categoriegstyp
classes, domains, reasons and products. Technatogy
clear. Skills will be called techniques. 'Methodll vioe

Field data was collected from vegetable growers igg|led practices.

North and South rural areas, Khartoum State. Bouakr

Copyright © 2016 I1JAIR, All right reserved
221



International Journal of Agricultur e Innovations and Researc
Volume 5, Issue 2, ISSN (Online) 2319-1473

The introduced modification may be the use of |[||. A SSOCIATIONS OF CATEGORIES WITH
something existing in a different way, and may eafrgm DOMAINS

a small to a major modification. It may also be the
transformation of the original item into a diffeten
invention with different uses and purposes, whiwn
invention means that something new has been creatg:
Invention implies the creation and generation af indeas
and knowledge....\When these processes lead to a
object, practice or method which is effectivelyfusand
which is made available to potential users, it miay
considered to be an innovatibn[10]. "There is
incontrovertible evidence that, drawing upon theimn
resources, African farmers have always been antiruomn
to be great agricultural innovators and experimeste
[11].

The distinctions of the inventions can be demotestra

Figure 1 shows the associations of categories with
mains. The focus on successful crop growth idesi

m the number of inventions concerned with irtiga,
fertilization, plant protection, planting and wergli The
Iéarly (seed) stage and the later (harvest) stage ar
relatively ignored. The dominance of fertilizer,apt
protection, planting and irrigation inventionsisarder to

cut the cost of expensive imported inputs. Witharegto
weeding, inventions were aimed at reducing the rasrob
weedings, which are the most numerous and expensive
operations in vegetable production. The reasonttier
high number of Gls involved in planting was to dbta

by considering the example of the specific invamicAn extraordinary high prices at times of high demand

. d ding hand i hnol | . supply for these products, and/or to avoid the most
improved weeding hand tool is a technology. Planting g mq| period of the parasitic weed Orobanche. The

@dminance of inventions in practices is also obwiou
Together, they demonstrated well the very practiad
applied nature of grower inventions.

repellent is a technique. Delaying the harvestaofats for
up to three months is a practice. Application dfi &s
retain soil moisture and absorb excess urea isribiced
technology and technigue. Controlling irrigationaotro
for 7-10 ggys before flgwering to prevgent t%e flcmwﬁronEnJ IV. A SSOCIATIONS OF CATEGORIES WITH
falling is a combined practice and technique. @gttand TYPES AND PRODUCTS
planting the lower half of the onion to produce Bires . ) ) ) ) .
the amount of spring onions compared to planting th The six categories of invention are shown in refati
whole onion is a combined technology, technique arfifPes (new or modified) and products (crops) inuFég
practice, The search was for outcomes that were bettef2)-
practically oriented, effective and successful, mtion  Perhaps surprisingly the new inventions outnumber t
was based on explanation and predictif?]. modifications. This suggests that production system
The inventions have already been placed in si&Mmply developed by refinement to past systemspofiah
Categories techno|ogies, practicesi techniques’bm new elements that do not previously attract therast of
technology plus techniques, practices plus tectesiqand inventor—growers. The focus on practices and presti
combination of the three. None of the inventionsest  With related techniques is again evident.
in the category of combined technology plus practic Inventions of practices contributed to a Iarg_e ner_maf
"Some cases, where the farmers' own practices heme b different crops. This was because they were inbeing

examined, have shown their values as a source i@ventions and so involved a number of vegetabpsr
knowledge and innovatisii13]. grown on the same piece of land at the same time.

Domains

Categories

Domains

Fig. 1. Categories of inventions associated witimains
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V. ASSOCIATIONS OF CATEGORIES WITH also be that this is the character of their managerof
CLASSES OF | NVENTION which, invention may then be seen as a component.

The six categories of invention are examined hare i V|- ASSOCIATION OF CATEGORIES WITH

relation to the benefits that resulted from thesemtions, CLASSES TYPES, DOMAINS AND PRODUCTS

and the reasons given by the growers for theirntiva.

The latter two constitute the classes of inveniiorthis The analysis so far has given a general pictureoof

study. the categories are associated with types, cladsesains
The categories of inventions can be seen to givte gu and products. This section discusses the assotsatid

wide spread of benefits. The main outcome of theach of the six categories individually with théent five

invention was to directly increase income: the temla characteristics of the inventions, and within these

managerial skill to reduce costs was much less itapt  (a) Associations of invented technologies

though it is also distributed among a large numiier There were only 3 invented technologies. Of thé&se,

categories Figure (3). were modifications and one was new. The two madifie
Similarly, the relationship of the invention withd&cect  invented technologies were for the purpose of gmobl

solution to a problem is more pronounced than wulith solving associated with cost-saving, and the neswas

managerial skill to take a market opportunity (FgG). to solve a problem and increase-income (Figurd dgse
Overall, the impression is given of a reactive eatithan are important to the growers in managing the udeaofd

proactive approach to invention by these growdrmdy tools. In this regard, the efficient use of lat®mportant,

as is the efficiency of the hand tool.

Types

Categories

Products

Fig. 2. Categories associated with types and pteduc

The emphasis was on weeding which is potentialithe other was fixed a heavy layer of plastic bytimega
expensive and can lead to yield losses if the deop This made comfortable use possible, by the rightdha
damaged in the process. Although small in number, these invented technasgi

The inventions made use of available scrap armgtoved to be efficient, reliable and well-suiteadguction
materials. As can be seen, they were concentratedf@wv problems on which they were based.
domains and products: weeding and transplantingnani (b) Association of invented practices
The grower who modified the onion transplanting than There were 28 invented practices 9 of these weve ne
tool tried first with a home two-edged strong kniféhis and 19 were modifications. They had been producedLi
did the job better but resulted in injuring thegfims of his different domains, more than any of the other aaieg of
left hand. At length he arrived at his inventionrbgking invention. The associations are shown in Figure (5)
use of scrap pieces of iron. One end was sharpamédn The invented practices were dominated by problem

solving inventions. They were also divided betweenv
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and modified types. They concerned all the 11 domaiintercropping as a continuous process, leads ¢o anuch
and a large number (8 of the 14) of products. Theae searching and experimenting to find the most appete
some concentration of invented practices on thand profitable combinations of crops. Within these
intercropping of vegetables aimed at increasing thettempts at improvement arises the need for neetipes.
growers’ incomes. Cost-saving was also a focus tfence, these are a common category of invention.
invention. What seems to be happening is that

Increasi
Benefit ng Cost Income

Tncome Saving + cost
Category
Reasons Problem

- +
Problem Opportunity Opportumity
Fig. 3. Categories associated with benefits ansbreafor invention benefit
(c) Associations of invented techniques one crop only, namely the egg plant. This crop esyv

The technique category had only 7 inventions. This important in the study area, and in this studyhe&ntion:
relatively few compared with the practice and camebi it account for the second highest number of inverti
practice plus technique categories. It did, howes@ntain after tomatoes.

a relatively wide range of inventions: these codeke One invention, which was new, solved a problem and
different concerning 5 different crops. All theethnique increased the income. The other was a modifiedhitioe,
inventions were new. and solved a problem and saved costs (Figure Bsdh

Only 2 of the 6 problem-solving inventions weretlire  follow a trend which is emerging in the resultdao
income-increasing class, and 4 were cost-savinge Ofe) Associations of invented practices plus technigs
invention combined both  problem-solving plus The category is evidently a common form of inventio
opportunity-meeting (Figure 6). This spread of aabm it contained a total of 13 Gls.
number of Gls among the classes of inventions butThe new inventions were more than double thoséén t
focused on a relatively high number of domains emgs modified type. The 9 new inventions contained 6 clhi
reflects the specificity of the growers’ techniquéhese were problem-solving associated with income-indrans
are related to strongly targeted needs. Because fttlass of invention. Three modified inventions were
invented techniques are essentially skills, thesalts are problem-solving associated with cost- saving (Fég8.
probably to be expected in the skill-base hortiga@t The trend which has already been noted becomeseypa
industry. again here. The new inventions are associated with

They also reflect the growers’ ability to inventress a problem-solving and increased-income, and the rieatlif
wide range of their experience and understanding ofventions are associated with problem-solving Haated-

vegetable production. costs. Because problem-solving is common to the two
(d) Associations of invented technologies plus types of inventions, the essential associatioretodied so
techniques far is that new inventions are to increase incommed

This combined category contained the least numiber modified inventions are to reduce costs.
inventions. There were only 2, involving two dormslmut
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Category Technology
Domain 2

Gls / } \

| |

N1 M2
Reason P1 P2
Benefit Icl Cs

Fig. 4. Technology associated with domains, type dasses

Key:
N= New, M = Modified, P = Problem solving
Ic = Income increasing, Cs = Cost saving

(f) Associations of invented technology plus praate one group. Similarly, this is the case with praetand

plus technique technique (Figure 10). When this is done, the nunobe
There were only 3 inventions in this category. Aif grouped practices (44) appears to be less dominhen
the 3 were of the new type Figure (9). compared with the grouped techniques (25) than fact,

The inventions covered 3 domains which were linkethe case. This grouping places the thirteen contibimsof
production, off-season production and dry youngzmai practice plus technique in both categories. Theyaisa
ploughed into the soil as green fertilizer. Theraswo into new and modified types of inventions is also
common benefit or reason for the invention. Onlg @as considered.
specifically concerned with solving a problem. Qves in

the smaller class of an invention to take advantfge VIII. A SSOCIATIONS OF PRACTICE -BASED

market opportunity and income increasing. Hence thi| \vENTIONS AS A COMBINATION . WITH TYPES
analysis does conform to the trend which has bexedn CLASSES ANDPRODUC,:TS ’

so far. These inventions of course, are limitechimber
and concerned with quite specific issues in vedetab

production. The inventions which have been classified as esti

singly or in combination, constitute the largesbuy of

inventions. They total 44 (78.6 %) of the Gls. Tdreup
VII. I NVENTIONS AS SINGLE OR GROUPED also contains 23 (88.5 %) of the modified invension

CATEGORIES, ASSOCIATED WITH TYPES, Because of the dominance of inventions of praciicékis

CLASSES ANDDOMAINS study, they are considered now in greater detagdeéms
that, by using their experience and ingenuity, ghmvers
The inventions can be organized into three groaged can improvise and find new methods of husbandry and
on the principal three categories which have sdbésn ways to produce vegetables, and that these afedahees
treated separately. Hence the technologies and thef their ability to improve their production systerhased
combinations with practice and technique are tceat® on their own efforts.
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Practice
Category
Domains 11

l

Gls —D T
,{i . / l\

M19

Pé/ \'02 '/\ lyP13 /lﬁ\ P+c!4\q / \

P+01

Type

Reason

Benefit  Ic4 Cs2 Iel  Iet+Csl Iel Ied Cs6 IetCs3 Ic2 Csl Ie2 Csl
Fig. 5. Practices associated with domains, Typkcasses

Key:

N= New, M = ModifieB, = Problem solving
O = Opportunity, P=@roblem + Opportunity
Ic = Income increagis = cost Saving, Ic + Cs = Income and cost

The analysis of these inventions is shown in (F8gl®), the growers did, at a practical level, gave evidevictheir
the 44 practice-based inventions consist of 21ntigas. inventive ability.
This is 70 % of all the new Gls. Within these, thés the
already noted trend for inventions that solve abjam to IX. A SSOCIATIONS OF TECHNOLOGY -BASED
be associated with those increase income nearfytial | \wENTIONS AS A COMBINATION WITH TYPES,

association.
The modified inventions also conform to the treadé CLASSES AND PRODUCTS

problem-solving and cost saving, though this issles

evident (39.1% of the total modified based prasfice The grouping of 8 inventions concerned with

All (100 %) of the inventions to take advantageaof technologies consists of 5 new and 3 modified itioars.

market opportunity are practice based. Finally, an fthe_ newTorgles 13 were in the problem-solving clafss
perhaps most interestingly, the practice-basedninwes nvention, (Table 1.
concerned every domain and every crop. Every achet

Table (1) Inventions of single or grouped technme@ssociated with types and classes of invediomains and

products

Type New Modified Total

Classe Problen- Opportunity | P+C | Total | Problen- Opportunity | P+(C | Total
solving -meeting (0) solving -meeting (0)
Income- 2 1 1 4 - - - - 4
increasing

Income- - - - - 3 - - 3 3
saving
Income 1 - - 1 - - - - 1

+cost

Total 3 1 1 5 3 - - 3 8

The new inventions are mainly concerned with proble  When the new and modified types of invented
solving are divided between income-increasing aniéchnologies are considered together, the costganlass
combined income- increasing plus cost-saving. The &counts for 3 (37.5%) of the total 8 inventionsd ahe
modified types of technology inventions were abblgem- increasing—income class also accounts for 4 (50 %).
solving and cost-saving classes of inventions. ThEhese classes of invention dominate the technology
numbers are again small but there is overall ctersty inventions; only two (25 %) were opportunity—meetin
with the trend established for these inventions. (Table 2). The problem-solving class accounted6f@r5
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%) of the total technology based inventions, intlia conforms to the trend for new inventions to be airnaé

again how well the growers were capable of solvingcreased incomes.

different kinds of production problems. The 5 modified invented techniques were all problem
In summary, the most common characteristics of theolving, of which 4 were cost-saving.

technology— based inventions are that the new wereOverall, this analysis of the Gls singly and inigas

limited to income- increase, and the modified withst- grouping shows that practices accounted for théndsg

saving invention.

X. ASSOCIATIONS OF TECHNIQUE —BASED
INVENTIONS AS A COMBINATION , WITH TYPES,

number of inventions. Perhaps the growers find ehes
easier to develop. Perhaps this is where the nesgls
greatest. Practices are probably quicker in segurin
relatively higher returns than invented technolsgiend

are more comprehensive technigues. Although they ar
limited in number, interestingly all of the oppantty-

| i involving techni 25 Of thez@ meeting inventions are practices. It seems
nventions Involving techniques were 25. ' _opportunities are more difficult to exploit thanpiooblem-
were new inventions. These are mainly based on t

. RIving as a stimulus for invention. This couldebeeason
_classes._ 14 (70. %) were problem-solvmg and_lS%f)S_ why market opportunity class contained the leashlver
income-increasing inventions (Table 3). This, agai

"bf inventions.

CLASSES ANDPRODUCTS
that

Techniques
Gls by invention
Domain 3
Gls 7

Type

Reason

Benefit

<2

/

N7

'

P6

P+0O1

Cs4

~

!

Icl

Fig. 6. Techniques associated with domains, tgpesclasses
Key:
N= New , P = Problspiving
P+ O = Problem + Opportunity , Ic = Income iragiag, Cs = Cost saving

Table (2) Inventions of single or grouped techngj@ssociated with types and classes of invendiamains and

products

type New Modified Total

Classe Problen- Opportunity | P+(C | Total | Problen- Opportunity | P+0 | Total
solving -meeting (0) solving -meeting (0)
Income- 9 2 2 13 1 - - 1 14
increasing

Income- 4 - - 4 4 - - 4 8
saving
Income 1 - 2 3 - - - - 3

+cost

Total 14 2 4 20 5 - - 5 25
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Within the invented techniques, new inventions were|. DOMAINS ASSOCIATED WITH CATEGORIES,

more numerous than the modified type. This sugghsis TYPES AND C1ASSES OFI NVENTIONS
existing techniques are generally specific for éixesting

cuIturaI. practices, but that when new methqu Of Attention now turns to the associations between the
production are developed,_ effort has to be _exetqadr|ve .eleven domains to which the inventions applied, tred
at completely new techniques to deal with issueh wi o, qgjfication of inventions used in this study.

which little is currently available to help. The domains in which the largest number (9) of
inventions had been made were the fertilizatiomnpl
protection and planting domains, (Table 3).

Technology + Technique

Category l
2

Domain
2

Gls

Type N1 M1 \
Reason P1 P1
Benefit [ Csl

Fig. 7. Technology + Technique associated witmaios, type and classes

Key:
N= New, M = Madified, P = Problem solving
Ic = Income increaginCs = Cost saving
Table (3) Domains associated with categories, tyged classes
domair Numbe | Number of type clas:
rof Gls| categories
contained in
each domain
benefi Reason
new | modifi | income Cost both | Probl | Oppol both
ed saving em tunity

Fertilization 9 4 2 7 3 3 3 3 1 5
p. protectiol 9 5 7 2 3 6 - 9 - -
Planting 9 5 6 3 5 3 1 7 2 -
Irrigation 7 4 6 1 5 2 - 7 - -
Weedin( 6 3 3 3 2 3 1 4 1 1
Rotatior 5 2 1 4 4 1 - 3 1 1
S. preparatic 3 2 1 2 1 1 1 2 - 1
Intercropping 3 1 2 1 3 - - 2 1 -
L. 2 2 1 1 1 - - 2 - -
preparation
S. propagatic 2 1 - 2 1 1 1 2 - -
Harvesting 1 1 1 - 1 - - - 1 -
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Practice + Technique

l

Domain 5

|

Category

Gls / 13 \

Type / 79 \ M4l
Reason PO 01 P+0O2 P4
Benefit Ic6 Icl Ic+Cs2 Icl Cs3

Fig. 8. P+ Q associated with domains, type aasgses

Key:
N= New, M = Madified, P = Problem solving
O = Opportunity, P+@ Problem + Opportunity

The domains are related to the categories of inmeih  dominated the planting and irrigation domains were
Table (4). practices and combined practices plus techniguzstiBn

It is evident that there is a variation in the gatées of domain inventions were also entirely practices and
inventions associated with domains. For example, ttpractices plus techniques. Intercropping domaietriions
practice category inventions dominated the fedtian were all practices.
and plant protection domains. The inventions which

Table (4) Domains and invention categories

Inventior Total
Domain Technolo¢ | Practice | Techniqu (T+Q) (P+Q | (T+P+Q GIS
y(M (P) Q)
fertilization - 4 - 1 3 1 9
p. protectiol - 4 2 1 2 - 9
Planting 1 3 2 - 2 1 9
Irrigation - 1 1 - 5 - 7
Weeds ani 2 3 1 - - - 6
Weeding

Rotatior - 4 - 1 - 5
S. preparatic - 2 - - 1 3
Intercropping - 3 - - - - 3
S. propagatic - 2 - - - - 2
L. preparatio - 1 1 - - - 2
Harvesting - 1 - - - - 1
Total 3 28 7 2 13 3 56

The different associations between categories ams#lills and production resources. They also refidu
domains presumably reflect the growers’ perceivedctual problems which confront them. Hence the
priorities and the choices open to them. What thegnt inventions are not developed equally throughoutddrilye
depends to a large extent on the growers’ individualassifications used in the analysis presentedigstudy.
capabilities to formulate new ideas, and their Kiedge,
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Technology + Practice + Technique

Category

Domain 3

Gls 3

. / o \
Reason fl 01 P+0O1
Benefit 1Ic+Cs Icl Icl

Fig. 9. Technology + Practice + Technique assediaith domains, Type and classes

Key:

N= New, P = Problem solving, O = Opportunity, P+O roblem + Opportunity
Ic = Income Increadinlc +Cs = Income+ Cost Saving

Grouped Technologies Grouped Practices
3?‘ 28,P
v v .
8 Technologies 44 Practices
2TQ }TPQ 13PQ 31PQ

Grouped Techniques
7F

25 Techniques

2TQ 13PQ 3T>}’\Q
Fig. 10. Grouped Categories of Gls

Numerical Values = Number of inventions in each cagory.
Inside the rectangle: the total grouped Gls. T = &chnology, P= Practice, Q= Technique

Xl. A'SSOCIATION OF THE INVENTIONS WITH
THE PRODUCTS (CROP) RESULTS

The inventions reported by the growers' concernéd 1 The growers emerge as the main actors in the sades
crops. Practice inventions were concerned with odll technology development in the area under study. One
them. The transferability of invented practices andnteresting trend was for the inventions which weeg to
techniques among so many of the crops grown prdgymaincrease-income, whilst for modified inventions &ep
made these inventions particularly useful to thewgrs. Save- COsts.

Whether this acted as an incentive for inventianwas ~ The inventions had increased the growers' incomes
S|mp|y a welcome outcome was not explored in tmd)ﬁ and/or reduced prOdUCtlon cost. They had solved
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production problems and rarely enabled a marké3] Warren, D. M. 1981. Using Indigenous Knowledgn
Opportunity Agricultural Development. 127 World Bank DiscussiBapers.

.1 . L Copyright The International Bank for Reconstructi@nd
The findings have useful implications for the fotma Development/ The World Bank.
Research and Development strategies for vegetable

production. AUTHOR'S PROFILE
XIl. C ONCLUSION

- Name: Dr. Osman Abdelkarim Badri
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- Place of birth: Omdurman, Khrtoum State, Sudan
- Civil Status: Married, three children

Three main reasons were given by the inventors fi
developing their own inventions. These were probler
solving, or meet an opportunity, or both. Thereeavalso
three benefits that were said to have resulted fiioeir
own inventions, namely income-increasing, Costfsquar
both.

There was much concentration on problem solving, an
on increasing incomes. There was an interestingltfer
new inventions to be mainly for higher income, and
modified inventions to save costs.

Opportunity-meeting inventions were relatively faw
number and, understandable strongly associated tivith
income-increasing class of inventions.

The highest number of inventions were those théhén
practice and technique categories. Overall, ambegsb
different inventions reported in this study, it wHmse
new inventions, associated with problem-solvingatth
increased-income and could be used with a largebeum
of different crops that were the commonest. Heiitces
the new practices and techniques which can improve
production technically and financially that are fbeus of
the growers' inventions.

REFERENCES

[1] Schon, D. A, (1967). Technology and Changéde TNew
Heraclitus. First edition, Progamon Press.

[2] Ralph, L. 1964. Discovery, Invention, and Th@&ultural Setting.
In. Etzioni, A. and E, Etzioni (eds.): Social Changeu&es,
Patterns, and Consequences. Basic Books, Inc. dPebli Pp.
431-436.

[3] Schmookler, J. 1966. Invention and Economiow&h. Harvard
University Press.

[4] Yates, F. (1981). Sampling Methods for Censused Surveys.
Fourth Edition, Charles Griffen & Company Limited.

[5] Honiville, G. and J. Roger.1987.Survey Reskafractices.
Grower Publishing Company Limited.

[6] Levy, P. S. and L. Stanley. 1991. Sampling Rdpulation:
Methods and Applications. John Wiley & Sons, Inc.

[7] Safaa R. Amer No Datdntroduction to Sampling for Non-
statisticians MERICAN ASSOCIATION FOR OPINION
RESEARCH. NORC at THE UNIVERSITY of CHICAGO.

[8] Peil, M. K. M. and R. P. Douglas, (1985). SicResearch
Science Research Methods, An African Handbook. &&co
impression, Richard Clay (The Chaucer Press) LtudndBy,
Suffolk.

9] Kiamowitz, D. (ed.) (1990). Making the Link. ghicultural
Research and Technology Transfer in Developing @mm
Published in Cooperation with the Internationalv@sr for
National Agricultural Research. Westview Press.

[10]  Jones, G. T. (1992). Innovation Diffusion abDdcision-Making
in Agriculture. Rivista de Economia Agraria, 47.(353-369.

[11] Biggs, S. D. 1989. A Multple Source of Inntiea Model of
Agricultural Research and Technology Promotion. GRtwork
paper 6 ISSN 0951-1873.

[12]  Garforth, C. 1987. What's in a Theory? Extensas the art of
the reasonable, the feasible and the desirable.DXEBulletin
September 1987 pp. 3-8.

Copyright © 2016 I1JAIR, All right reserved
231



