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Abstract

By initiating a participatory cotton breeding expaent in 1996, researchers have designed new témjiies to adapt
to the diversity of local farming conditions. Theidy compared the performance of farmer selectgullptions

derived after 4 cycles of recurrent mass selecfitrese populations were evaluated along with 2 cagialehecks,

STAM 18 A and H-279-1 and the original populatiddFA0 at five locations, Angaradebou, Mone, Savaikpara in

Benin republic and Samaru in Nigeria in two yedrscomparison with the average of the local chetts,farmers
made significant improvement in population dengitgys to boll opening, seed cotton yield and seeéx. The
average of the populations from farmer’s selecti@s compared to the average of the research seteclihe results
showed that there were significant differences betwfarmer’s selection and research selection vé#ipect to seed
cotton yield (68.5 kg/ha) and lint yield (34.2 kayhThese characters were improved by the farnigusing years of
experiment, the farmers worked with enthusiasm \&ack able to select promising cotton populationthvgood

parameters. The final genetic material (lines) wilon be available for on farm testing in more casting cropping

systems and environments.

Key words: cotton breeding experiment, new technologies,aattars, selected population, seed cotton yieldetgen
material

INTRODUCTION Witcombe (1999), the suitability of PPB approach do
commercial

Cotton has been the driving force of the economic
development in Benin. The lack of markets for altive
cash crops and the scarcity of off-farm employenazat
the main driving force for small-farm holders togage
in cotton production in order to satisfy cash dethan
However there are limitations as yields are staggadr
even decreasing. Moreover the cotton research
environment is changing and with government
disengagement from direct production, new partaeds
producers are emerging. Presently farmers have
organized themselves into various cooperatives uz
1997). Consequently, researchers have to design new
adaptive technologies to meet the diversity of lloca
farming conditions. Courtoist al. (2001) assumed that it
is very difficult for a breeder to anticipate famsie
preferences and that his/her participation is reecgsto
improve breeding efficiency. In 1996, a participgto
cotton breeding programme was initiated by Benitoco
research programme in order to to strengthen ritss li
with producers for potential future partnershipariton,
1998).
Although participatory plant breeding (PPB) was
originally designed for complex, diverse and riske
environments more frequent in the contexts of nmalgi
areas and subsistence agriculture (Hardon, 1988, t
work was intended to demonstrate as suggested by

180



AGRICULTURA TROPICA ET SUBTROPICA VOL. 40 (4) 2007

crop grown under rain-fed semi-intensive croppingalled Savalou — 3. These are the derived popuoktio
systems and in areas with medium yield potential. Djougou — 1, Djougou — 2, Djougou — 3, Djougou — 4;
The objective of this study was to evaluate andpame Kandi — 1, Kandi — 2, Kandi — 3, Kandi —4; Okpara,—
the performance of selected populations by cotiomér- Okpara — 2, Okpara — 3, Okpara — 4; Savalou — 4|8av

breeders after four cycles of selection. — 2, Savalou — 3, Savalou — 4. All the first cydese
been lost.
MATERIALSAND METHODS Experimental materials
The 12 populations produced by tH& 3 and &' cycles
Generation of initial population (AGP 96-0) of selection in each of the 4 breeding sites werapared

with the original population AGP 0 as well as theot
In 1996, a highly variable population was constituat local commercial cultivars , STAM 18 A and H 279-1.
the cotton research station in Benin by inter-dnggd4  The trials were carried out at the sub-stationatkxt near
genotypes of diverse origin (West and Central Afric the farmer breeders’ farms at Moné (Djougou), Saval
USA, Argentinia and Australia). The genotypes werédngaradebou (Kandi), Okpara central research statio
selected based on their morphological attributesvels and Samaru (11°11' N, 7°38’ E) in Nigeria in 200da
as their agronomic and fibre quality traits. 2002.
In both neighbouring female and male plots, eachmia Experimental Layout
was represented by 5 plants randomly distributethE The experiment was laid out in a randomized coraplet
plot was 100 m2? sowed with a space of 1 x 1 m for 2block design with 5 replications. Plots were singles,
parents. At the time of flowering the pollens were20 m length and 0.80 m apart with 0.30 m plantisgac
collected from the male plots in a mixture to intess
randomly all the flowers of the female plots whéne Cultural practices
stamens had been removed manually before the apenkour delinted seeds were sown per hole. The sgadlin
of the flower. The pollen was collected as a mxtand were thinned to one plant per hole at 4 weeks after
applied to emasculate flowers with a brush. All seed emergence. NPK fertilizer was applied to the
cotton from the female plot was harvested in laulld the experimental area at the rate of 200 kg per hectapd
seed constituted the initial population (AGP 01 296. days after emergence. Nitrogen was applied atateeaf
Populations obtained by participatory cotton breeding 50 kg per hectare at 40 days after emergence.tipssts
in Benin were controlled using fortnightly sprays of Enddenl
700 EC at the rate of 2 litres/ha for the first ahe
From AGP 0, a team of three farmers and formald®e second sprays, Dursban B 218 EC at the rate tfelhia
derived the subsequent populations by mass seiectidor the third and the forth sprays, Conquest 176 IEC
The three farmers carried out their selection wortheir  litre/ha at the rate of 1 litre/ha for the fifthcathe sixth
fields located at Djougou (9°41' N, 1°40’ E), Samal sprays, starting from 45 days after emergence wead
(7°56’ N, 3°02’ E) Kandi (11°08' N, 2°56’ E) in Bén  control, a pre-emergence herbicide, cotodon wasieabp
republic. The farmers were within the major cottorafter sowing at the rate of 4 litres/ha. Two hoedirgs
growing areas. The formal breeder worked on-stadion were done, followed by earthening up (ridge mowglin
Okpara (9°18' N, 2°41'E).
At each location, seeds were planted on 1,000 hilRRarametersand data collection
spaced at 1 x 0.40 m giving a plant population dtight agro-morphological traits were measured eithe
25,000 plants/ha and, after emergence, they waereetth plot basis or by sampling 10 individual plants pést.
to one plant per hill. Each farmer selected anddsied Population density (%): Ration of present plantsotal
about 200 single plants from his field in sepatadgs. plants expressed as a percentage per hectarendsairi
The seed cotton was ginned and the fibre qualitg wdHAI): Measured using a scale 1 (low hairiness)4to
tested with a high volume instrument (HVI) run et (high hairiness). Boll weight (BW): Average weight
cotton development company (SONAPRA). The formaiwenty bolls expressed in grammes @)jnning outturn
breeder and the farmer-breeders met finally toddethie (% F): Ratio of lint to seed cotton expressed as a
best 50-60 plants to retain from each site. Seemis f percentage. Seed-index (Sl): Weight (g) of 100 seed
these plants were sampled equally (up to 50 g laet)p Lint yield (kg/ha): Weight of lint expressed in kg/ Boll
and thoroughly mixed to produce the next breedimiec  opening (BO): Number of days from seedling emergenc
Each selection cycle involved (i) field screenirand by to boll opening. Seed cotton yield (YLD): Weightsefed
the farmer-breeder alone or in collaboration witjraup  cotton expressed in kg/ha.
of other cotton farmers and (ii) selection of tlesttplants
on their individual performances carried out by théocusgroupsdiscussions
research-breeder in collaboration with the farmers. After the selection of 200 plants in the farmeislds by
Bred populations were identified by combining tlseme the farmers, searchers met the group of farmers tha
of each site and a number to specify the breedjmfpc participated in the selection in each site of g&lacto
For example, the®cycle of the selection in Savalou wasdiscuss with them. The discussions generally fatuse
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every farmer in the group. Every farmer tried t@lain
the characters he used to make the choice of glatte
fields.

The questions were addressed to farmers by
researchers in order to know their opinions
participation of this type of selection.

Statigtical analysis

In comparison with the average of the local chetiis,
farmers made significant improvement in population
density, days to boll opening, seed index and setdn
theeld (Table 2). However, no significant improverntsen
invere recorded from farmers’ selection with respedhe
other characters when compared to the initial padijmri

or the local checks.

The average of the populations from farmer’s selrdh

Analysis of variance was performed for all chanacte a particular location was compared to the averdgheo
from each experiment. The analysis for each charactocal checks. The results from Djougou showed tterte
was computed on plot means. Entries were treated wasre significant differences between farmer’'s s&lac

fixed effects, locations and years as random effect

and the average of the checks with respect to sdae

Duncans Multiple Range Test (DMRT) was used to tesicters (Table 3). Improvements were recorded fur li

significant differences between means.

RESULTS

andseed cotton yield which showed significant iases
of 23.2 kg/ha and 58.2 kg/ha, respectively, overltical
checks. The farmers at Kandi obtained similar tesul
(Table 4). Improvements were recorded for lint aadd
cotton yield which showed significant increases3af2

The comparisons between populations gave an inglicat kg/ha and 46.8 kg/ha, respectively, over the lobaktks.

of the level of progress realised, as a resulelgficsion by The farmer’s selection of Savalou showed significan
the farmers and breeders for different characiénese improvement in all characters except boll weight
comparisons are presented in Tables 1 to 7. (Table 5) while the researcher selection showed
Compared to the initial population AGP 0, the farsne improvement in population density, the number ofsda
have made improvement in their selection in theo boll opening, seed-index and boll weight (TaB)e
following characters: hairiness, gining outturmt ljield The average of the populations from farmers’ siact

and seed cotton yield (Table 1).

was compared to the average of the research selecti
(Table 7).

Tab. 1: Comparative performance of farmers’ selectionthednitial population across environments

, Days to _— Seed
Varieties Populemon Hairiness  boll BQ" Ginning Lint yield _Seed cotton
density . weight  outturn index X
opening yield

% (0-4) dae g % kg/ha 0/100 kg/ha
Famer’s selection 76.6 a 31la 107.7 a 47b #4.8 738.2a 7.7a 1647.8 a
AGP 0 75.4 a 2.7b 107.5a 5.0a 436b 656.0b.7a7 1504.0hb
Difference between
farmer’s section 1.2 0.4* 0.2 -0.3* 1.2* 82.2* 0.0 143.8%
and AGP 0

* = significant at 0.05 level, dae = days after egeace

Tab. 2. Comparative performance of farmers’ selectionthecaverage of local check varieties across ernwients

Population , .. Days to Boll Ginning Lint Seed Seed
. . Hairiness  boll : . : cotton
Varieties density . weight  outturn yield index :
opening yield

% (0-4) dae g % kg/ha g/100 kg/ha
Famer's selection 76.6 a 31la 107.7 a 4.7 a 4.8 738.2 a 7.7a 1647.8/a
Average local check 70.2b 3.1la 106.4 b 46a .6d44 699.5a 7.1b 1571.5/b
Difference between
farmer's section and 6.4* 0.0 1.3* 0.1 0.2 38.7 0.6* 76.3*
average local check

* = significant at 0.05 level, dae = days after egeace
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Tab. 3: Comparative performance of farmers’ selection fidjpugou and the average of local check varieti@ess
the environments

Population |, _. . Days to Boll Ginning Lint Seed Seed
. . Hairiness  boll ; . : cotton
Varieties density . weight  outturn yield index X
opening yield

% (0-4) day g % kg/ha g/100 kg/ha
Djougou 759a 29a 107.1a 48 a 44.3a 722.7a .8a 7 1629.74
Average local check 70.2b 31la 106.4 a 46a .6a44 699.5b 7.1b 1571.5p
Difference between
Djougou and average 5.7* -0.2 0.7 0.2 -0.3 23.2% 0.7* 58.2*
local check

* = significant at 0.05 level, dae = days after egeace

The results showed that there were significaneiéfices Bemisia tabassi and Aphis gossythiat can live under
between farmers’ selection and research selectitim wthose leaves.

respect to lint yield (34.2 kg/ha) and seed coffsdd Based on the questionnaires administered, the farme

(68.5 kg/ha). These characters were improved by tlsaid that they were interested in cotton participaplant

farmers. breeding programme because they could learn how to

From 1997 to 2000 the farmer breeders selected tharry out some breeding work. They did not parétgp
plants on the basis of the number of bolls, the sz for monetary gain. They were of the opinion thatao
bolls, plant height, pattern of boll opening anck thparticipatory plant breeding could bring them clote
easiness of harvesting. They did not choose thetplathe research. They got the opportunity of training
with young and green leaves at harvest stage beadus research work. In the villages, our producer colles

Tab. 4: Comparative performance of farmers’ selection fiéamdi and the average of local check varietiessscthe
environments

Population . Days to Boll Ginning Lint Seed Seed
. . Hairiness  boll : . : cotton
Varieties density . weight  outturn yield index .
opening yield

% (0-4) dae g % kg/ha g/100 kg/ha
Kandi selection 76.3 a 30a 107.4 a 46a 45.2 §30.7 a 75a 1618.3]a
Average local check 70.2b 3.1la 106.4 a 46a .6H4 6995b 7.1b 1571.5|b
Difference between
Kandi section and 6.1* -0.1 1.1* 0.0 0.6* 31.2* 0.4* 46.8*%
average local check

* = significant at 0.05 level, dae = days after egeace

Tab. 5: Comparative performance of farmers’ selection fidavalou and the average of local check varietiessa
the environments

Population ,_. . Days to Boll Ginning Lint Seed Seed
. . Hairiness  boll : : : cotton
Varieties density . weight  outturn yield index :
opening yield

% (0-4) dae g % kg/ha g/100 kg/ha
Savalou selection 77.7a 34a 108.6 a 46 a a5.0761.3 a 79a 1695.3 a
Average local check 70.2b 3.1b 106.4 b 46a .6B4 6995b 7.1b 1571.5|b
Difference between
Savalou selection and 7.5* 0.3* 2.2* 0.0 0.4* 61.8* 0.8* 123.8*
average local check

* = significant at 0.05 level, dae = days after egeace
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Tab. 6: Comparative performance of research’s selectidrnlamaverage of local checks across the envirotsmen

Population |, _. . Days  to Boll Ginning Lint Seed Seed
L . Hairiness boll . : ; cotton
Varieties density . weight  outturn  vyield index .

opening yield

% (0-4) day g % kg/ha g/100 kg/ha

Researcher selection 76.4 a 30a 1075a 49a47a4 7040a 7.7a 1579.3|a
Average local check 70.2b 3.1a 106.4b 46b 644. 6995a 7.1a 1571.5ja
Difference between
Researcher selectio®.2* -0.1 1.1* 0.3* 0.1 4.5 0.6* 7.8
and average local check

* = significant at 0.05 level, dae = days after egeace

Tab. 7: Comparative performance of farmers’ selectionraséarch’s selection across the environments

Population , .. Days to Boll Ginning Lint Seed Seed
.y . Hairiness  boll ) X . cotton
Varieties density . weight  outturn yield index :
opening yield
% (0-4) day g % kg/ha g/100 kg/ha
Farmer’s selection 76.6 a 3.1a 107.7 a 47a 8d4. 738.2a 7.7 a 1647.8 a
Research’s selection 76.4 a 30a 107.5a 49a47a 70400Db 7.7 a 1579.3 b
Difference between
farmers’ selection and 0.2 0.1 0.2 -0.2 0.1 34.2* 0.0 68.57
research’s selection

* = significant at 0.05 level, dae = days after egeace

believe in us and can consult us any time evenisfiot pests. The implication of this result is that thairy
the problem of breeding. They said that they arpopulations from Savalou were somewhat protected
respected in the village and particularly in theducer against some pests which is an advantage overtliee o
organization. The present system of selling th@ooot populations.
seed may change. As participatory cotton breedeey, The populations from Savalou, Kandi showed sigaific
can be the ones chosen for cotton seed production. differences when compared with the average ofdbal |
check for days to boll opening. These populatioesew
late maturing. This indicates that for this chagathese
DISCUSSION AND CONCLUSION populations did not perform well in comparison witte
checks. Generally, breeding work is focused on the
A comparative analysis of the selected populatiomd character of earliness in order to limit the tirhe trop
checks (Tables 14 to 20), showed that each group sthys in the field. The farmers in looking for ¢alplants
poulations and the average of farmer selections h&dd unconsciously selected late maturing populstion
population density improved. This character plays aThe boll weight of populations from the researchess
important role in cotton production. If the popidat significantly larger than that of average local ahelThe
density is optimum in a field, this contributes toboll weight is one of yield components. The resears
increment in crop production. The improvement a$ th pay attention to it because it can contribute gutly to
character in the selected populations in compatisdhe increase the yield.
checks is a progress. This could be due to the afay It was observed that Savalou and Kandi farmers had
selection. While selecting healthy plants, the faism significantly improved the ginning outturn when
indirectly selected plants which were resistartdmmon compared with the average local check. Ginninguomuitt
diseases which could affect seed germination aed tfs the most important element in cotton productidhe
growth of the seedling. two populations could be useful where increaset lin
It was observed that only populations from Savaloproduction is the objective. All farmers had
showed significant differences when compared whih t simultaneously and significantly improved lint yelThis
average local check in terms of hairiness. This wasimprovement was unconsciously done but it is good
good character farmers from Savalou had uncondgiouvecause ginners would certainly prefer populatitvas
selected in their populations. This selection igfuls will provide them more cotton lint. A variety whigfives
because “hairness” is a character of resistancsmoe
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much lint is appreciated by ginners since it pegritiem of the cotton growers who were able to identify tyyge

to gain more money. of cotton they needed. Participatory plant breedirzg
The seed index was significantly improved by alifars  originally designed for complex, diverse and riskne
and researchers when compared with that of avéwagk environments more frequent in the contexts of nmatgi
check. The seed-index is one of the componentsetif.y areas and subsistence agriculture (Hardon, 1996 T
Its weight should not be too low if not it passewithe study intended to demonstrate as suggested by Wieo
fibres when the ginning is going on. This will caus (1999), the suitability of participatory plant bdaey
problem to the ginner. That is why the populationapproach for a commercial crop grown under rain-fed
selected with improvement in seed index will be lwelsemi-intensive cropping systems and in areas with
appreciated by the ginners. medium yielding potential.

The seed cotton yield was significantly improvedeagh Like with Sthapitet al. (1996) in Nepal, the farmers have
group of farmers and researchers when compareaeto proven their ability to conduct efficient selection
average local check. The yield is definitely thesto However, the simple mass selection method is not
important characters considered in cotton prodocfille  sufficient to produce the stable and homogeneonstige
cotton farmers grow cotton crop because of seercot material which is required for a commercial crophvan
yield. They are very much interested in varietidsclv  industrial destination. The farmers have increatbedr
can give more yields. They were able to choosetplarskills through several years of common work withdal
which according to them could give better yield. breeders. They are now able to use more sophesticat
Cotton plant is the first cash crop that procuresey for breeding techniques, like pedigree selection talywe
the farmers in the Republic of Benin. Although thestabilized lines.

farmer is not the end user of the product, he dantify  Although the cotton participatory plant breedingiil

in the fields, from the agronomical and morpholagic in its infancy, this present study demonstrated ithis
characteristics the type of cotton plant that wogilde possible for researchers to embark on this pagtony
increased seed cotton yield. The cotton grower caelection with farmers in order to select commadrcia
evaluate his plant just as well as the food crogntpl cotton varieties in target environments for a large
grower can do. The farmers were involved in a magsoportion of the cotton growing farmers, suitafde
selection after they were given a cotton seed défll the same environment characterized by rain-fed semi
variability created by cotton researcher’s on-stati intensive cropping systems without using necessaril
according to panmictic method (Lancon, 1998). Titet f the formal plant breeding methods. For four yedrs o
thing that was noticed with participating farmerasw experiment, the farmers worked with enthusiasm and
their enthusiasm in doing the research work becthese were able to select promising cotton populationgwi
recognized the confidence the researchers reposed gnod parameters.

them. They then believed that research pays aitetdi The final genetic material (lines) will soon be ialale
their own problems of cotton cultivation. Duringeth for on farm testing in more contrasting croppingteyns
years of experimental trials, the collaboration waand environments.

excellent between farmers and researchers. Sinee th
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