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Introduction 

Natural evolutionary processes together with human­
managed factors greatly cuntribute to agricultural diver­
sity, and it is now well recognized that different levels of 
diverSity exist on-farm. In addition to selection, other key 
factors that affect genetic diversity are mutation, recom­
bination, genetic drift and migration (Frankel, Brown, and 
Burdon 1995; Hancock 1992). Migration (i.e., exchange of 
seed flow) can act to supply variability to a farmer­
managed population. Varying socio-cultural pref~rences, 
the needs of the farmin.g communities living in different 
circumstances, as well as their selection processes also 
influence the diversity on-farm. Although technological 
modernization and its promotion have threatened crop 
diversity, a large amount of diversity encompassing local 
cultivars still exists in most of the non-commercial produc­
tion areas. Individ ual farmers and farming communities 
at large have been playing an important role in conserving 
them. They are not only the custodians, but also the man­
agers of this crop diversity and are maintaining its dy­
namic processes. In the process of conservation and 
utilization, they have developed their own management 
strategies of which an informal seed system is an impor­
tant component. Such an informal seed system funda­
mentally occurs through the interpersonal relationships 
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of the individuals creating their networks in the 
community. 

Most community members grow different cultivars. It 
is found, particularly from Diversity Fairs, that certain 
farmers maintain a larger crop diversity than others in the 
community. However, it is not well understood what type 
of individuals in the community playa significantly 
greater role in maintaining the diversity and what pro­
cesses are involved in maintaining that diversity. Hence, 
there is a need to examine and explore these aspects in 
order to better understand and thereby further strengthen 
the informal system of managing diversity on-farm. Such 
a system can be effectively explored through a network 
analysis approach. Analyzing the networks of a social 
system traces the flow of materials and information, iden­
tifies nodal individuals in the community and can capture 
the context in which network members make behavioral 
decisions. Therefore, with the objectives of exploring and 
examining the informal flow of genetic materials, identi­
fying nodal farmers in the commlUuty, and to understand 
the dynamic processes of an informal system of crop di­
versity management, a study of farmer seed flow networks 
was carried out in Begnas and Kachorwa ecosites of 
Nepal as a component of a project entitled "Strengthening 
the scientific basis of in situ conservation of agrobiodiver­
sit yon-farm." 

Methodology 

A network analysis approach was adopted to explore 
and map seed flow networks and the processes involved 
in maintenance of crop diversity. A sociometric survey 
using a snowball-sampling technique was employed to 
collect the network data. A sociometric survey is a means 
of obtaining relational/linking data among the individu­
als in a social system. Snowball sampling involves an 
initial sample of respondents as "starters" from whom 
data on their sociometric links are collected. The sociome­
trically indicated individuals then become the second­
stage respondents. These second-stage respondents con­
sequently lead to the third-stage respondents ,md so on. 
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Thus, snow ball sampling iollows a multistage des ign in 
\vhich rL'spondcnts at each s tage sociometrically dete r­
mine who the respondents arc at Ule following stage (3urt 
1980; Knoke and Kuklinski 1982; Rogers and Kincaid 
1981; Scott 1991; Warner and Moul 1992). 

An initial s<unplt:.' of 24 respondents \\'<1S drawn on the 
basis of stratified random sampling from the li~t of a base­
line study (n ~ 206 at Begnas and 202 at Kacho rwa) car­
ried out by Rana d al. in 1998 (Rana d ill. 20ooa). Therc'df­
ter Ult.' respondents were taken from the sociometrically 
identified individuals by the i.nterviewees. The snowball­
ing was carried out lU1til the third sl,'ge. TIlE' total rt'spon­
denlsaftd Ule third ~t-dge inten/iews w ere 78 in each eco~ite. 

As most of the individuals i.ndicated in the intervie\vs 
were not listed in tht' baselin<? survey, informi1tion on Ult' ir 
personal.<1ttributes and le vt'l of dive rsity m ,l intained was 

collected using a checklist after the net work data collec­
tion. 

Net\\lork mapping was done manui\lly from the rela­
tional data obtained from Ulesurvey. Nodal fa rmers were 

identified by us ing criteria such <\5: frequency of mention 
of their nam('s as source of seed in th(> comm unity, their 
li.nks with o ther indi viduals in obtaining genetic materi­
als for themselves from within o r outside the commun ity, 
maint aining relatively high divers it y, and p erceived 
source of knOWledge. To identify such know Icdgeable 
persons, respondents were asked to name three men and 
three women fanners as the m ost knovdedgeable persons 
in thecommUl1ity as perceived by them on matters related 
to seed, selection of good plaJ\ling mate rials, production 
environments of different cultivars, di ,,('rsit)' conserva­
tion cmd lise, resE.',u ch mindedness and opin ion-former in 
the community. 

Findings 

Flow of Genetic Materials In the Study Areas 

The s tud), has revealed that fl ow of planting materi­

als occurs mainly from exchange and barte r (bartering 
either grain for seed or seed for seed but of d ifferen t cult i­
VM S), foll owed by gifts (Table 1). Seed flow also occurs 
through purchase irom \vithin o r outside the comm lmity 
while about 10 percent of flow, particularly in Kaehorwa, 

oeems from borrowing o f either seed or seedlings (Table 
1). TI,eseexchanges and bornlwing are done for diffe rent 
reasons, sllch as a shortage or to replace poor-quality seed, 
interest in growing better clillivars as observed i.n o ther 
farmers' fields, des ire to tes t it new cuitivar, looking for 
suitable cuHivars to replace Ule existing one fo r a specific 
1,1nd parcel, e tc. 
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Table 1 
Means of Informal Flow of Rice Seed/Planting 
Materials through Farmers' Networks 

Means of Flow % Flow of Genetic Materials t 

Begnas Kachorwa 

EXChange 
Gih 
Purchase 
Other (e.g. borrowing 

seed/seedlings) 

53 
31 
16 

64 
17 
9 

10 

I Number 01 culwJars involved In the Jlow was <\2 In & gnas (10 
r ... w and 32 Landraces) and 35 in Kachorwa (25 MVs and 10 
Land(aces). 

With regard to the typ e of cultivilrs (i.e ., inlproved var­
ieti l.:!f. or land races) , Table 2 shows that in [\egnas , \\' h ich 
is a moderately accessib le area, more land races were used 
in the flow than m odern "",idies (MVs) (74 vs. 26 per­
cent). In contrast, in K.Khorwa, cl mu ch larger number of 
ivlVs are lIsed than landr<1ces (94 vs. 6 percent). This is 
m~linly becau sE' more ivlVs are g ro ...... ·n by f'lrmer~ in 
Kilchorwa, and farmers are more exposed to new uUlova­
fions due to a higher level of intervention than in Begllas. 
The det,lils of the cuili vars involved Ln thl! informal flow 
are g iven in Table 3 for Begnas and Table 4 for Kachorwa. 

Farmer Networks, Nodal Farmers, 

and Their Characteristics 
TIr e Ndworks 

The analyses show thJt the re are it few l,uger net­

wo rks and several smaller nelworks in both s tudy arec\s. 
TIlereare more smaller networks Ul Kachonva (rigures l a 
and b) than in Begnas (Figures 2a and b). Th., probable 

Table 2 
Comparison of Seed Flow between Landrace 
and Modern Varieties (MVs) in Rice Crop 
through Farmers' Networks 

% Flow of Genetic Materials 
Begnas Kachorwa 

Means of flow Landrace MV Landrace MV 

EXChange 67 33 6 94 
Gih 79 21 3 97 
Purchase 84 16 14 86 
Others lOa a a 100 
Overait 74 26 6 94 
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