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Abstract

This study was initiated to explore farmers’ stgpt®n choice of enset cultivar mix
and features pertaining to farm cultivar diversifjhe survey was undertaken on
eight geographical zones in southern Ethiopia. Emsean important food crop,
after cereals and pulses, with coverage of 25% rable land in the region.
Primary data were collected from enset producingngke farmers. The crop
supports 6.7 persons per household in 0.71 haraf loldings on average. Large
number of enset cultivars (312) was recorded wittagerage of 10.2 cultivars per
individual holding. Diversity indices have showittlthere exists high diversity of
cultivars (on the basis of local vernaculars) widaw cultivars appeared to be
highly abundant with less common and rare cultiv@raracterize the distribution-
abundance pattern. Uneven distribution and abundaoft few cultivars suggest
their relative importance and provide evidence detiberate clonal mix for on-
farm conservation. Farmers had also prioritized anated traits/values for
selection and maintenance of cultivars and the erisnes, among many others,
were identified. The traits comprise disease rasist, early maturity, kocho
quality, kocho yield and tolerance to drought. here the decisive factors
shaping the distribution-abundance pattern of ealts. Nonetheless, several biotic
and abiotic stresses, according to respondentsewenfronting on-farm diversity
management, particularly production and productivilue to varied level of
susceptibility to shocks, while some cultivars loeleed for distinctive merits
encountered risk of extermination. The associatioin farmers’ choice of
values/traits with other cultural, socioeconomicdaniophysical factors needs to
be investigated further. Efforts aimed at maintaghienset landraces need to be
enhanced and heightened via combination of appresdigene banks, breeding
programs and in-situ conservation). Due emphasis twmbe given to farmers
ascribed values/traits and resistance mechanismgatous shocks in landrace
deployment efforts as part of enset variety devety strategy.
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Introduction

Enset Ensete ventricosum Ybelongs to the ordeBcitamineaefamily
Musaceaeand genus€nsete. The cropis versatile and environmentally
resilient and serves for 20 percent of Ethiopiapytation as staple and/or
co-staple food. According to CSA (2009/10) the acesered by enset is
more than 300,000 ha. Enset is accredited faiolesance to drought with
high productivity and consequentlgpnsidered as top priority food and
cash security crop irthe country It is primarily used as food, feed,
medicinal, ornamental, raw material for industriesd construction
materials. It has also diverse socio-economic,ucailtand ritual worth.
Farmers claim enset as their food, clothes, beolssds, cattle-feed, plates
(Brandit et al, 1997)Regardless of widespread distribution of its wild
relatives, it is onlyin Ethiopia that the plant has been domesticatetl an
cultivated with more than 50 different varietiegjltivars, or landraces
(Alemu and Sandford, 1996; Shigeta, 1991).

On-farm diversity management of enset was studjedanious scholars in

various locations in Southern Nations and Natidiesli Regional State
(SNNPRS). Yemataw (2010) described 218 differergeerultivars from

seven zones in SNNPRS. Moreover, Birmeta (2004¢riesd 111 enset
cultivars from nine growing areas of Ethiopia andsfhye (2002) had
studied 79 cultivars from the Sidama zone of thettsern region. Negash
(2001) also described 146 cultivars in four zoméswever, the rationale for
this large scale cultivar mix was less investigaaed none of the scholars
had attempted to link diversity management withirasp purpose of

cultivars that has to be maintained. Shigeta (198&@)ued that enset
diversification is cultural, like favoring cattleithv diverse coat colors rather

than  disparities in intrinsic  worth and other dakle
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horticultural/agronomic traits of various cultivardNevertheless, this
conclusion appears to be reprehensible conceptitromt comprehensive
reconsideration about farmers’ multifaceted criterof clonal mix up and

detailed horticultural/agronomic data.

Information pertaining to farmers’ criterion of tuhting and maintaining
diversity of enset cultivars is deficient and thas to be comprehended and
utilized in breeding and variety development effor€Consequently, this
study was devised to investigate prospects anchessd# on-farm cultivar
mix and characteristics of farmers’ ascribed valisesconservation with a
hypothesis that statesarimers have been cognizant and have been
cultivating a mix ofcultivarsfor parameters related to yielguality and
reaction to different biotic and abiotic shocks.

Materials And Methods
The study area

Southern Nations, Nationalities and Peoples’ Ragji@tate (SNNPRS) has a
total area of 117,506 km?2, with altitudes rangirgri 378 to 4,207 masl (Abebe
2005). The study was conducted in eight sample fonamely, Wolaita,
Kembata, Hadiya, Sidama, Gedeo, Silte, Gurage avd®(Figure 1).



JAD 4(1) 2014 On Farm Cultivar Diversity of Enset 65

Figure 1. Study location.
Sampling and data collection

Multistage sampling was employed for selectionashpling units, which in
this case were individual farmer households. Eigbhes were drawn
purposefully based on enset production potenti&@NNPRS, where more
than two-third of the country’s enset productioosated. From each zone
two woredas and two peasant associations (Pas) I@hest tier of
government administration unit), were selected psefully based on agro-
ecology variant. Ten households were randomly ssdeftom each PA and
a total of 320 households were interviewed usimgcsitired questionnaire.
Information presented hereafter inferred stana@® fthese respondents.

Data analysis

Various data diagnostic techniques were employed ctonprehend

information from the results. Descriptive and iefatial statistics were
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applied to describe the distribution of respondertd other demographic

and socioeconomic characteristics.

Simpson (1949) and Shannon and Weaver (1949) diverglices are
widely used as measure of heterogeneity (Magud@@8), and these were
calculated for all sample zones to explore on- faemset diversity
management. Simpson’s index (D) measures the pitdpathat two
individuals, randomly selected from a sample, bglamthe same category
(Simpson, 1949) and hence, as D increases divedgityeases. This is
neither intuitive nor logical, so to get over thoblem, D is often
subtracted from 1 to give Simpson's Index of Diigrd — D). The value of
this index ranges between 0 and 1; the greatevahee, the greater the
diversity. The index was computed for all zoned anltivars using the
connotation shown below.

Simpson's Index of Diversity (1-D) =X-(n/N)?

<« (ni(ni-1)
‘%(N(N - 1)

Where:
ni= the frequency of thé"icultivar, i.e, frequency of the

cultivar embodied in th&" farms in the district and

N = the total number of farms surveyed in the distr
The Shannon-Weaver diversity indegshénnon & Weaver, 1949and
Evenness measure (E) are commonly used tools dnalbine both richness
and evenness of cultivar abundance (Magurran, 1988¢ Shannon
diversity index H') is high when the relative abundance of the daffier
species or cultivars in the sample is even, andwswhen few species are

more abundant than the others. Shannon-Weaversdivardex takes into
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account both number and evenness of categoriesdeoad and can be
increased either by greater evenness or more ursgeeies or cultivars,

indeed in this case.

The Shannon—Weaver diversity index,#- 2 piIn pi(Magurran, 1988).

Wherepi is proportional abundance of tHecultivar i.e pi = ( —T\II ).

Although Shannon’s index takes into account evenonéshe abundance of
cultivars, evenness can also be computed separately measure of the

observed diversity to the maximum diversity. Itefined by the function:

E = H’/InS,
5 Where H’ is the Shannon index and S refers tonthmber of cultivars in

each zone.

A high evenness, resulting from all cultivars haviequal abundance, is
normally equivalent to high diversity (Magurran, 88). Measures of
similarity/variation are almost as numerous as mmess of clonal/species
diversity. The purpose of these functions is to miifja the similarity
between two or more sample locations. The expecae@tion in cultivar
composition that exists between locations was aedlyusing Sorenson’s
similarity coefficient (Cs) (Sorenson, 1948).

2J
a+b

Wherea is the number of cultivars at locations A
b is the number of cultivars at locations B, and
Jis the number of cultivars common to both locagion
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Sorenson's similarity coefficient ranges in valuenf zero (no similarity) to
one (complete similarity). Cultivar diversities f§son’s and Shannon-
Weaver diversity indices) were measured separ&elgach zone. Pearson’s
correlation coefficient was used to compare divgrand distribution values

at different locations.

Nonparametric test statistics was applied for campa of farmers’
attributed purpose of conserving various ensetvaulimix. Multiple related
samples with a repeated measure of samples wetk fasenominal test
variables. Cochran's Q test was used to statistiaablyze success rate data
and tests the hypothesis that several related tiotaus variables measured
on the same individual or matched individuals hthe same mean. Tests
for several related sample procedure compares igtebdtions of two or
more variables and subsequently this model wasaraglto test and rank
the proportion of farmers who vote for particulaatohing purpose of enset
cultivar mix that they aspire for conservation. Shest was employed to
designate and rank the corresponding farmers’ laetrpurpose of various
enset cultivars conservation. The procedure tdmtsnull hypothesis that
multiple related proportions are the same and mesg® are random. The
probability of obtaining a chi-square statistig2 (distribution with k-1
degrees of freedom) in repeated samples if theuénegjes of success are
only randomly different and defined as (CochrargQ9

Kk N

D> C1-> R"2
i-1

i=1

K k
Cochran Q= (k=D cmz—(z c1j 12
k-1

i-1

» Where: k is the number of related paired varialbtéebe compared
(matched)
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» The number of “Vote for the first value” for caseill be designated R
» The total number of “Vote for the first value” faase i will be

designated C

Traits for each of the enset cultivar that are ligpsized to retain
differently rated and matched in factorial (k= 9£36). These are High
kocho yield (A), High bulla yield (B), Fiber yielgdality (C), Kocho
quality (D), Bulla quality (E), Amicho yield/qu& (F), Tolerance to
drought (G), Disease resistance (H), Early migtu(l).

For each of the N cases (opt one of the two traite) k variables specified
might take on only one of two possible values. Tirst value encountered
is designated as “vote for the first trait” and &ach case the numbers of
variables that are “vote for the first trait” areunited (In this case vote for

the criterion that farmers value most). The sigaifice level ofQ is from

x2 distribution with k-1 degrees of freedom (35).
Result and Discussion
Distribution of respondents

Distribution of sample respondents on demograpimd aocioeconomic
characteristics has been described in Table-1. Amihre respondents,
82.6% of households were male-headed and 17.4% feenale-headed
farm families, with mean age of 46.5 years. Aroded7% of respondents
were illiterate and 14% have informally educated aere able to read and

write.
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Table 1. Demographic characteristics of samplearedents

Variable Category Zone Tota
Ged Wol Silt Gur Kem Sid Da Ha | Fh2
* t i b w d
Sex of Male 36 34 30 38 31 36 35 36 276 13.4*
HHD Female 3 6 12 4 10 4 5 4 48 ’
Family Mean 66 88 62 58 60 66 65 7.2 6.7 80.3*
Size *
Age of Mean 409 457 51. 44. 51.9 47. 48.7 39. 46. 3.92*
HHD 8 4 4 4 5 *

Educatio Illiterate 8 15 18 12 19 13 15 13 113
n status Read & 8 1 8 8 9 2 7 0 43
of HHD write

Grade 1-4 10 5 4 4 2 7 4 2 38 70.1*
Grade 5-8 7 9 4 12 5 16 6 15 74
Grade 9-1( 5 5 3 2 4 1 3 3 26
Above 10 O 3 0 1 0 1 4 5 14

Source: computed from survey data, 2012/2013;

*Ged = Gedeo, Wolt = Wolaita, Gur = Guraghe, KembKembata, Sid =
Sidamo, Daw = Dawro, Had = Hadiya

More than 50% of the respondents under no circumsthave access to
formal education which can potentially be a latdmteat for access to
information on agricultural production and markgtifhe average family
size of enset based farming communities was &.Tapeily (Table 1), that
is higher than the national average of 5.4 perspes household
(CSA,2005). Enset cultivation hence supports tleissely populated region
(>300person/kr).

Farming system and the role of Enset

As indicated earlier, farmers per capita land hadon average was found
to be 0.71 hectares. Enset, wheat, food barlesh protato, faba bean and

field peas were in the major crops cultivated byakimolder farmers with
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different degree of crop mix (Table 2)However, enset ranks first in total
land area coverage, where 25% of the total arapié is occupied by enset,

which is considerably greater than other competiogs. . Hence, the role
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of enset in the study area has to remain the ceoftreesearch and

development as its importance was demonstratedigtpiging 6.7 families

with 0.71 hectare of landholding per household.yOetset, wheat, faba
bean, field peas and potato were cultivated izatles while the remaining
crop types were grown in one or more zones. Bateyharicot beans were

cultivated in 7 and 6 zones, respectively.

Table 2. Crop diversity and their distribution

Mean land area coverage (ha) househ

Crop type Ged Wol Silti Gur Kemb Sidam Daw Had Tota
Total land arec 0.55 0.36 0.82 0.87 052 081 144 0.28 0.71
Enset 0.21 0.06 0.14 0.22 0.14 0.24 0.28 0.08 0.17
Wheat 0.02 0.04 0.10 0.04 0.11 0.06 0.17 0.16 0.09
Barley 0.14 NA* 0.06 0.03 0.04 0.06 0.08 0.07 0.07
Maize 0.17 0.14 0.03 NA 0.02 0.08 NA NA 0.09
Faba bean 0.17 0.02 0.07 0.02 0.05 0.05 0.05 0.04 0.06
Field peas 0.16 0.07 0.03 0.03 0.09 0.03 0.07 0.05 0.07
Common bean 0.13 0.13 0.06 0.01 0.03 0.04 NA NA 0.07
Potato 0.09 0.06 0.05 0.23 0.05 0.04 0.06 0.05 0.08
Carrot NA NA 0.02 0.06 NA NA NA NA 0.04
Cabbage NA NA 0.01 0.34 NA 0.01 0.06 NA 0.11
Garlic NA NA 0.02 0.15 NA NA 0.02 0.05 0.06
Coffee 0.08 0.06 NA 0.03 NA 0.28 NA 0.03 0.10
Chat 0.01 0.10 NA NA NA NA NA 0.03 0.05
Teff NA 0.14 NA 0.13 0.02 0.13 0.09 NA 0.10
Chickpea NA 0.05 NA NA NA NA NA NA 0.05
Lentil NA NA NA 0.03 NA NA 0.02 NA 0.02

Source: Computed from survey data

*NA: Not available
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The largest mix of crop types (13) and the lowést Were recorded in
Guraghe and Hadiya zones, respectively, with amageeof 0.87 and 0.28
hectares of landholding per household. The low diwersity in Hadiya

zone might be due to the fact that the low pertealandholding of farm

families. On average, in almost all instancesd lallotted to enset was
more than to other crops, mainly to ensure foodirstgyc(Table 2). Future

research need to address the biophysical and sociomic factors

contributing to crop diversity across zones.

On-farm Enset Cultivar Diversity
Enset cultivar richness

This study identified and recorded more than 32kt enset cultivars (as
identified by local vernaculars) in eight zones SNINPRS in Ethiopia,
signifying the cultivation and maintenance of dserenset cultivars. The
number of cultivars recorded per farm varies fr@sslthan 3 to more than
22, depending upon the zone. Zones, such as Gyraglaenma and Silte had
highest variation; up to 28 cultivars were recardethe farms. The lowest
number of cultivars was recorded at Gedeo and \éplaip to 7 and 9
cultivars, respectively (Table 3). Based upon lla@nacular names (not
based on taxonomical classification), 75 cultivaese identified at Dawro,
69 at Silte, 66 at Kembata, 63 at Guraghe, 62ddar8a, 51 at Hadiya, 28 at
Wolayta, and 26 were identified at Gedeo. The law@$) richness of
cultivars was observed at Gedeo. In previous s$udiemparable results
were reported by Yemataw (2010), who described difterent enset
cultivars from seven zones, (59 cultivars from iad43 from Kembata,
41 from Dawro, 39 cultivars from Wolayta, 34 cudtrgé from Gamo Goffa,

31 cultivars from Gurage and 30 cultivars from $ida Tsegaye (2002)
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also described 146 different enset cultivars frémed zones (52 cultivars
from Sidama, 55 cultivars from Wolayta and 59 ealts from Hadiya).

Negash (2001) recorded 146 different enset cultifeom four zones (65
cultivars from Kefa-Sheka, 30 cultivars from Sidand® cultivars from

Hadiya and six cultivars from Wolayta). Moreover,rBeta (2004)

described 111 enset cultivars from nine enset grguacalities of Ethiopia.

Two zones (Silte and Gedeo) from the present gpbgral study regions
were not included in the previous studies (Table 3)

Table 3. Variation in the number of enset cultiveufivated in each farm

No. of Enset Number of farms
cultivars per farm Daw Ged Gur Had K-T Sid  Sil Wol
<3 2 14 3 1 5 1 27
4106 6 15 7 10 17 11 11 11
7t09 10 11 15 15 10 8 11 2
10to 12 14 9 10 10 4 8
13to 15 6 3 2 3 3 3
16 to 18 4 3 3
19to 21 1 3 2
>22 2 3 3

Total 40 40 42 37 41 40 42 40

Source: computed from survey data, 2012/2013

The number of cultivars cultivated on individuatrfes ranged from one to
twenty eight (with mean of 10.2) (Table 4). Averamenber of cultivars per
farm ranged between 10.43 for Silte to 3.55 for &ital Dawro and Sidama
with 10.2 and Gurage with 9.45 cultivars per farad high farm level

richness of cultivar mix. This is because manyhef farms were composed
of 11-15 cultivars, while other zones, such as Kataphad few such

cultivars, although the total number of cultivarghe zone was high.
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Diversity indices were computed from the numbecufivars present on 40
farms within each zone. The Simpson’s 1-D rangddiéen 0.97 (Dawro)
to 0.90 (Gedeo). The high value obtained in allesasignifies a great
diversity among the cultivars (Table 4). The Stlandiversity index (B
had ranged between 3.71 (Dawro) and 2.6 (Gedeoyyisg a low relative
abundance of cultivars, signifying few cultivarg anore abundant than the
others. Evenness indices had shown a very narrogeraf differences,
indicating high enset cultivar diversity in the leigzones (Table 4). The
richness indices of cultivar abundance were redtitihigh within the zones

except in two zones, Wolaita and Gedeo (Table 4).

Table 4.Enset cultivar diversity in the eight zones, ricssieSimpson (1-D)
and Shannon (H') diversity indices, and Evenness

. . . No. of
Districts Richness . Mean M.|n|mum ngmum unique  1-D H' Evenness
(%) richness / farm  richness richness
landraces

Dawro 75 (17.04) 10.20 1 28 21 0.97 3.71 0.86
Gedeo 26 (5.91) 4.75 1 8 26 .90 2.6 0.80
Gurage 63 (14.32) 9.45 3 21 15 0.96 .69 0.89
Hadiya 51 (11.59) 8.19 4 15 20 0.95 34 0.86
Kembata 66 (15) 7.83 3 15 15 096 36 2 0.86
Sidama 62 (14.1) 10.27 3 28 58 0.96 35 0.85
Silte 69 (15.68) 10.43 3 24 20 096 36 7 0.87
Wolaita 28 (6.36) 3.55 2 7 55 0.93 2.8¢€ 0.86

Source: computed from survey data, 2012/2013

The total number of cultivars observed in the eight emmwvas 440 (as
identified by local vernaculars). During the surweg were able to confirm
that each farmer had managed to maintain as rust eultivar diversity
as possible as long as he/she owns sufficient dnuaed. During
discussion with farmers it had also been affirnthdt there were more than
one hundred enset cultivars grown at each locaitfew years back;

however, farmers had reported that most of theveut were lost due to
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diseases and pests, such as, enset XanthomonagEXW), mole rat,
porcupine and wild pigs. Tesfaye (2002) had in@idathat in Sidama
farmers had reported the names of 20 enset cudtilaat were not

encountered in any other farms visited.
Distribution and abundance of cultivars

Large differences were evident among cultivars heirt abundance and
distribution. Some cultivars had a rather patcsgritiution, i.e. there was a
very high local abundance at one or two locatiom$ amost absent from
the other areas. Small number of cultivars playetbminant role in more
than one zone. These were ‘Agade’, ‘Gentich’'a, ‘&#et’, ‘Siskela’,

‘Gena’, and ‘Astara’. Agade was the most abundartivar as it was

recorded on 76 (23.6%) farms surveyed, but a mugiheh proportion was
recorded in the two zones, Gurage, and Siltein.88 (11.8%) farms out of

40 farms visited.

There was also a considerable differences amorityansl with respect to
distribution across locations. Out of 312 cultivatsentified in all locations,
231 (74.04%) cultivars were cultivated in one lamat Fifty three (17%) of
the cultivars were present in two locations, sexemtcultivars (5.44%) in
three locations, , six cultivars in four zonesurfaultivars (1.28%) in five
zones, and only one cultivar (Torore/Toracho) \passent in all eight
zones (Table 5). Household characteristics, distaaroong locations and
ethnic preference contributes to high clonal digréor few cultivars in

some locations, while large number of cultivarsttda not fulfill the

selection criteria of farmers in a given ethnicugror location attributes to

low cultivar diversity and abundance.
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Table 5. Distribution of enset cultivars acrossatoans

Number of locations Number of enset cultivars (%)

One 231 (74.04)
Two 53 (17)
Three 17 (5.44)
Four 6 (1.92)
Five 4 (1.28)

Six 0
Seven 0
Eight 1(0.32)

Total 312

Source: computed from survey data, 2012/2013

The expected variation in cultivar composition tegists between locations
was analyzed using Sorenson’s similarity coeffiti@s). The number of
cultivars shared between pairs of zones &maheson’ssimilarity indices are
presented in Table 6. Kembata and Silte zones @Hz8ecultivars, while
Silte and Gurage, Kembata and Hadiya also sharedn&627 cultivars,
respectively. Wolaita and Dawro had 10 cultivarsammon. These pair of
zones were adjacent to each other while GurageSdtel Kembata and
Hadiya, and Wolaita and Dawro zones were, untiem#y, under one
administrative geographical structure. Strong caltuand linguistic
similarities exist between Gurage and Silte, Kembahd Hadiya, and
between Wolaita and Dawro. This may be reflectedhan observed high

similarity in cultivated cultivars.
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Table 6. Shared cultivars (bold and above diagarad) Sorenson similarity

indices (below diagonal) between pairs of zones.

Zones Dawro Gedeo Gurage Hadiya Kembata Sidama Silte Wolaita

Dawro 2 9 4 4 4 4 10
Gedeo 0.02 2 2 2 5 2 1
Gurage 0.13 0.04 11 19 3 26 3
Hadiya 0.06 0.05 0.19 27 2 17 3
Kembata (006 0.04 0.29 0.46 2 33 5
Sidama 0.06 0.11  0.05 0.03 0.03 2 2
Silte 0.05 0.04 0.4 0.28 0.49 0.03 1

Wolaita  0.19 0.04 0.06 0.07 0.11 0.04 0.02

Source: computed from survey data, 2012/2013

These findings, noticeably similar with Yemataw 12)) who reported
Hadiya and Kembata zones shared 17 cultivars anthitoand Gamo
Gofa, and Wolaita and Dawro had 11 cultivars in can. The informal
exchange of planting material among farmers maodgurs within the
geographical zone occupied by an ethnic group arglhence difficult to
compare values with results of previous surveys tdudifferences in the

number of locations and ethnic considerations.

Farmers’ criteria of cultivating diverse enset cultvars on their farms

Shigeta (1996) argued that enset diversificatiorcubliural, like favoring
cattle with diverse coat colors rather than digpegiin intrinsic worth and
other desirable horticultural/agronomic traits ofarieus cultivars.
Nevertheless, this conclusion appears to be repsdiie conception
without comprehensive reconsideration about farhmatstifaceted criteria
of clonal mix up and detailed horticultural/agronomata. According to the
information from respondents (farmers), each emsdtivar has distinct
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merits that are valued by farmers with differentciab group. Future
breeding and variety development efforts should pefmend those decisive
factors attributed to different enset cultivars alding them into

consideration as per farmers’ on-farm diversity aggement standard.

The CochranQ procedure tests the null hypothesis that multielated

matching pair (criteria of enset cultivar choice émnservation) is random
and retains equal chance of appearance (0.5). &dr ef N (36) cases
association of criterion, k (9) variables specifiéssume only one of two
possible events (1, 0). The asymptotic signifieans the approximate
probability of obtaining a chi-square statisticeagsreme as 199 in repeated
samples if the frequencies of success are onlyorahddifferent. Because a
chi-square this large is unlikely to have arisenchgnce (with significance
level of 0.00), the null hypothesis that states tabks have an equal
frequency of successes is rejected. Hence thdamtkfferent enset cultivar
selection criteria by farmers is not random witlghicertainty (100 %

probability).

Table 7. Test Statistics

N 193
Cochran's Q 199
Df 35
Asymp. Sig. 0.00

a. 1 is treated as a success for traits down themn in table 8.

The values encountered down the column ( T&)lés designated as the
proportion of “vote for particular choices” or ctgmwg high kocho yield (A)
is rated 0.83 times higher than high bulla yield. (B-or each of k case the
frequency (proportion) of variable is counted amnelspnted in Tabl8. The

k variables are sorted and ranked, with averagk lb@mng assigned in the
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case of ties and for each of the k variables, time sf ranks over k cases are
shown in the last column. The shaded portion remtssthe proportion of

choices in favor of the alternative attribute (BA)L-

Table 8. Cultivar Selection and criteria for cans¢ion

Criterions A B C D E F G H | Aver.rai
k
High kocho yield (A) 08 08 03 06 06 04 03 04
A 0.56
7 6 4 1 2 5 2
High bulla yield (B) 0.1 08 01 03 04 02 02 02
7 B 0 8 7 9 6 1 6 0.27
Fiber yield/quality (C) 0.1 0.2 c 00 00 01 01 00 00 0.13
3 0 9 9 3 1 5 7 '
Kochoquality (D) 0.6 08 0.9 07 07 03 02 04
D 0.64
4 2 1 5 1 3 7 1
Bulla quality (E) 03 06 09 02 05 01 01 01
E 0.40
6 3 1 5 2 7 6 9
Amicho taste/quality 0.3 05 08 0.2 04 E 0.2 00 01 .
=) 9 1 7 9 8 1 7 4 '
Tolerance to drought 0.5 0.7 08 0.6 08 0.7 G 0.2 03 0.53
(G) 8 4 9 7 3 9 8 4 '
Disease resistance 06 07 09 07 08 09 0.7 H 0.6 0.70
(H) 5 9 5 3 4 3 2 1 '
Early maturity (1) 05 07 09 05 08 08 06 03 | 0.69

8 4 3 9 1 6 6 9

Source: computed from survey data, 2012/2013

Based on the statistics and frequency portrayethlahe 8, highly rated
attributes accountable for enset cultivar mix up ke cultivated and
maintained on farm have been identified. On avertageners’ prime

purpose of various enset cultivars are ranked aadepted in descending

order of importance, among others comprise:
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+ Disease resistance (0.70)

« Early maturity (0.69)

s Kocho quality (0.64)

% Kocho yield (0.56) and

+« Tolerance to drought (0.53).
However other attributes, such as bulla quality, &nicho yield/quality
(F), Bulla yield (B) and Fiber yield/quality (C)ilstworthy enough with
different proportion of success rate. The assamatf choice of these
attributes with other cultural, biophysical and iseconomic dynamics

however needs to be investigated further.
Enset Production Constraints

Previous research works by various scholars redaal@ enset production
and productivity is embarrassed by several biotid abiotic influences.
These comprises many diseases and pests that dttserient parts of the
plant caused by bacteria, fungi, nematodes, angses, pests and wild
vertebrates such as mole rat and porcupine (Ta&2,2 ulseged et al.,
2012). Farmers were asked to list and rate mosbitapt enset production

constraints and the result has been portrayedjumdi2.

Figure 2. Proportion of sample respondents who eghlknset production
constraints

50.00

4048
40.00 -
30.00 - 27138
20.00 - 1450 ® Proportion
10.00 - i
0.00 -+ : -.

EXW Purcopme Dr

Enser 100t
millibug

‘Amicho ro Mole rat

-10.00 -

First ranksd enset production constraints

Source: computed from survey data, 2012/2013
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Among Enset production constraints in Ethiopia, EX&iset Xanthomonal
wilt) disease rated (40.48%) the first in its destien and distribution in

this study area. Porcupine, corm rots and molealsd impede serious
damage for enset production and productivity inrtiespective order of
importance. From the total sample respondents,%85h@d reported the
existence of EXW in their enset field with variolesel of incidence. The
highest (70%) and lowest (5%) prevalence rate wasrded at Gedeo and
Kembata zones, respectively. EXW disease distobus highest in Gedeo,
Dawro, Hadiya with 70, 55 and 50 percent, respebtjwith an average of
13 percent of enset stands from the total ensetlptpn in farmers’ field

were vanished due to EXW disease. However, therageeof these traits
varied across locations and the aforesaid highliedramenace and
impairment has reference to economic importandgerathan geographical

coverage.

Conclusion

All diversity indices had revealed that there exisigh diversity of enset
cultivars based upon farmers’ method of charaadédn in each of the
enset growing zones. In general, a small numbehighly abundant
cultivars were grown in most parts of the regiohiler a much larger
number of moderately common and rare -cultivars attarize the
distribution-abundance pattern. Uneven distribuaod abundance of some
cultivars ensure relative importance accredited fémmers and provide
strong evidence for strategic clonal mix for comaépn. Consequently,
future enset landrace deployment effort requireg d@onsideration of
farmers ascribed values attributed to various wals. The widespread
distribution of some cultivars challenges the vithat traditional farming

systems are isolated and closed, with limited emgbaof landraces.
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Relatively, highland areas have higher number oferdie and unique
landraces and should be given priority in effoiteed at collection anth

situ germplasm conservation and variety developmendage Farmers in
the study locations, successfully maintained ditieref enset cultivars
which supports their livelihood. Managing cultivdiversity through a
combination of strategies and approaches (genesbdm&eding programs
and on-farm conservation) are essential for sustiisocioeconomic

development of enset farming communities.
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