'COMPLEMENTARY EFFECTS OF TIED RIDGING AND FERTILIZATION WITH CULTIVATION
BY HAND AND DONKEY AND 0X TRACTION : .

Herbert W OHM Joseph G. NAGY and Slblrl SAWADOGO1

: Burklnabe farmers llke most. farmers in the West Afrlca Semi-Arid
Tropics (WASAT) are 1argely subsistence farmers (FSU/SAFGRAD, 1982), In
a country where rainfall is limited and unpredictable (Matlon, 1983), "
farmers are risk averse and work on a limited and fragile soil resource
‘base. (Charreau, 1977 and Pichot et al., 1981). Amelioration of the soil
base is imperative if it is to support more intensive crop production. -
‘Risk 'is an obstacle to more intensive crop production, particularly when
‘cash" 1nputs are required. Technologies should maximize the use of non- :
_purchased inputs, still using minimal applications of purchased inputs, =7 i
' Technologles should be designed to minimize risk associated with" the use'f
“of cash inputs. Promising technologies include :
- (1) construction :of tied ridges resulting in catchment ba51ns to
reduce ‘rainfall runoff and thereby 1ncrease the amount of
water available to the plants, and. :
(2) fertilization.

: : Results from experlment statlon trlals have shown that tled rldges

can result in significant cereal yield increases compared to -flat culti-

“ 'vation ‘or simple ridging (Rodriguez, 1982, 1983; ICRISAT, 1981; IRAT,
1982), but the amount of crop yield response has been variable. - Cereal
crop yield response in farmer-managed trials has generally been less ’ : g
(FSU/SAFGRAD, 1982; Lang et al., - 1983 Rodrlgue” 1982) than in experiment LT

‘ statlon trlals. S e e T

: The variable response from ‘tied rldglng is: undoubtedly due to
" several interacting factors, including level of soil’ fertility, amount: .
-~ and. frequency of rainfall, moisture stress at seeding, whether' tied
.'ridges are constructed at or prior to seeding, position of crop area:
. along the toposequence, soil type, quality of the tied ridges, and crop
..growth stage when tied rldges are constructed. : Crop yield response to:
tied ridging is generally greater when soil fertlllty is less llmltlng S
"(Rodriguez, 1982 and 1983; FSU/SAFGRAD -1983 and: 1984) -;ﬁigl'-_;u '-apf?:,: Ve

: Slgnlflcant ‘cereal yleld responses “to fertlllzatlon with NPK have
.. .been demonstrated . (synthesis by Matlon,. 1983 of" trlals by IRAT in .~ .
. 0 . Burkina Faso during 1978 to 1982) with financial rates of return of 450, ;”*l RRE
S0 330 and 37 percent for maize, sorghum and millet, respectlvely. Farmer- : " .. - .
. 'managed trials have shown fertlllzatlon to be highly risky in semi-arid’ Lo
:-conditions. "’ Fertilization of sorghum- with 100 kg/ha of 14-23-15-in the CeenE
'900 mm-rainfall zone in-.Burkina Faso resulted in a 2:1 benefit: cost. AR
ratio,  Millet fertlllzed with 100 kg/ha of 14-23-15 in the: 500 mm rain<=’. .
“fall zone resulted in negative returns: (ICRISAT, 1982). .In the 900 and
. 800 mm zones, the proportion .of fields where incremental yields did not .
.cover subsidized fertilizer costs were 44 and .70 percent respectively... -
(ICRISAT, 1982 by Matlon, 1983).  .In farmer-managed trials by FSU/SAFGRAD,
the percentage of'farmers who would have lost cash from fertilization»

Agronomlst and Agrlcultural Economlst FSU/SAFGRAD and Agrlcultural‘l
Economlst IBRAZ Burklna Faso. . R L

61




62 APPROPRIATE TECHNOLOGIES

of sorghum W1th 100 kg/ha of 14 23-15 plus 50 kg/ha urea ranged from 17%.
to- 58%. The percentage of farmers who would have lost cash by fertilization:
of millet with 100 kg/ha volta phosphate ‘plus 50 kg/ha urea: ranged from '
80% to 86% (Lang et al., 1983). :

The potential benefits of animal- tractlon 1nclude expans1on of area
cultivated, reduction of labor constraints, and increased yields.  The
relevance of animal traction to this study .is the deeper cultivation of .
the soil during weeding which ‘enables farmers to construct more effec1ve

-tied ridges than with manual cultlvatlon. :

The objective of this study is to determlne economic returns rrom'
-investments in tied ridging and minimal fertlllzatlon of sorghum maize -
and millet under farmer-managed conditions. Data’ presented;here from.. ...
‘trials in 1984, are: generally. supportive of, but more.extensive and con- --

clusive’ than, data from prev1ous years (FSU/SAFGRAD 1982; Lang et-al,
1983).» ; ) S5 L

MATERIALS AND METHODS

_ Avronomlc and socio-economic research was conducted in flve v1llages o
{Nedogo, Bangasse, Poedogo, Diapangou and -Dissankuy) which represent a. S
wide range of agroclimatic zones and agricultural productivity. . In each -

-village a census was taken to identify-all households (Lang.et al., 1983). "
From:- this census a. random sample -of- 30 households was selected. This . '
sample was used as the base for socio-economic surveys which were.designed':
to identify productlon constraints and to understand the farmers' decision-~
maklng environment. A questionnaire.was also conducted:to find‘:out the " -
extent of adoption of certain technologles. Farmers were-asked to comment ‘

on: the benefits and problems with the new techrnologies.:

Three experiments were conducted on fields of up to 25 randomly »f'hf
chosen farmers in each of one to five v1llages. "The number of treatments
for each experiment was-five.or less. ' Each ‘treatment was randomly ass1gned
‘to a parcel of the farmer's field. . Parcel size ranged from:0.05"to 0,12~
~ ha, depending upon-the size of the farmer s field.  The one parcel-of . s

each treatment in each farmer's field was considered as an observatlon;;»“‘
The farmers managed.and carried-out the experiments and: were resporisible " .
for all labor inputs. Prior- to seeding, FSU field staff stationed in :
each village delineated each parcel with colored stakes-and measured the
area of all parcels.  FSU field staff frequently ‘visited ‘the farmers to
ensure that seeding, appllcatlon of fertilizer, constructlon of t1ed
ridges and othertasks were effected correctly and on time.. .Labour" lnputs
by the farm families were recorded ‘each week by. FSU staff on'a farmer- e
‘recall 'basis, Prlor to harvest, FSU:staff. evaluated-all parcels ‘for ge-\
- neral conditons of the crop.: Farmers harvested all parcels. FSU staff )
- 'weighed the harvest from all parcels. ) L

. The eCOnOm1C analysis requlred labor data prlces of gralns and ks
fertilizers, and agronomic data. The labor data requirements were the '
number. of hours of 1labor it took to construct tied. rldges and ‘apply -
fertlllzer For tied ridges, the values of 100, 75 and 75 hours of. .
labor per. hectare were used for manual labor, donkey traction,- and ox -
tractlon respectlvely. Because tled rldges are constructed 1n combl-""“
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nation with a weeding operation, these figures’ express the additional time
necessary to tie the ridges above that required for the weeding operation.

"Fertilizer application required 40, 20 or 75 additional hours of labor

per hectare when applied, respectively, in the seed rows,..or in pockets
at 10.to 15.cm from the seed pockets. The labor hour figures are all
expressed on a man-hour equivalent basis weighted as follows; one male
hour (.= 15 years) = 1, one female hour ( = 15 years) = 0.75 and ‘one.
child hour ( = 15 years) . The labor data,  which was gathered on-

a farmer recall basis, shoWed a. large variation and with the help of the .

"fleld staff, the data was carefully screened to. arrive ‘at the figures.
- A 40 CEA/hr opportunity cost for farmers' labor-is used in comparing the

economic return/hr of the additional labor required to construct tied

‘ridges and/or apply fertilizer.l This figure represents a best estlmate.ff
" of the opportunity cost. based on field staff observations. Grain prices

are the official OFNACER prices in-the fall of 1984.  The prices are

92 CFA/kg for sorghum, millet and maize. The fertilizer prices are the
the official prices-(subsidized) in: the. spring of 1984. . The prices are
78 CFA kg for 14-23-15 88 CFA/kg for urea and 25 CFA/kg for volta phos-

Total rainfall durlng the 1984 grow1ng season was con51derab1y o
below long-term seasonal average rainfall at all villages. Total rain- " ::
fall (mm) was 514, 452, 633, 675 and 458 at respectivelly Bangasse, ' '

-fNedogo Poedogo, Dissankuy and Diapangou. - At Bangasse the. rains:begam

early-in the season and continued regularly until 15 August. ‘Absence of
rainfall from mid-September caused severe drought stress-in most cereal .

‘fields during flowéring and grain fill. At. Nedogo rainfall was 11m1ted,‘,
“but .occurred regularly and was adequate for fair crop growth. At S

Poedogo, lack of rainfall delayed seeding. of most cereal fields until. .
‘early July. Beginning mid-July, ‘rainfall-was excellent and contlnued
until mi-October. At Dissankuy,: lack. of rainfall delayed seeding.
Throughout the season several large -but infrequent rains occurred re- :
sulting in several periods of drought stress. At Diapangou, rainfall
was limited and infrequent until early July._vRains,Were small.but-. .
frequent during September and October. . o c ey

1 ~Most of the agrlcultural 1abor is prov1ded by famlly members throu— i
ghout the.agricultural season. Although some farmers are able to hire.

sjlabor in peak periods because ‘of.. economlc or-social status, little
"labor .is available for hire at these times. The 40 CFA/hr, opportu—

nity cost is he average of the wagd rates paid for hired labor during

,'the peak labor periods of seeding, first weeding and second’ weedlng.r,

Imperfections, in the labor market account for the fact that-the wage
-rates do not substantially change from period:to period.  However, the

“ marginal product of labor can be four. to five times the average wage

‘rate in critical labor. shortage perlods (Norman et al.,’ 1981 ‘Roth anda
Sanders, 1984) ' - T
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Experiment I The experlment was’ conducted at Nedogo with manual tractlon ;

- and donkey tractlon, at. Bangasse with manual traction, at Dissankuy with
ox traction and at Diapangou with manual,. donkey and ox traction.  The
four treatments were the. following: tradltlonal management practices in-
cluding flat cultivation and no fertilization, the control (C); construc-
tion of tied ridges (TR) one month after seeding and no fertilization; .

flat cultivation and 100 kg/ha of cotton fertilizer, 14-23-15, applied in :°

_a band at 10-15 cm from the rows of sorghum.two.weeks after seeding plus. .

50 kg/ha of urea, applied in pockets at 10-15 cm from the seed pocketsione**5,

month after seeding (F); and construction of tied ridges as described
above,. plus fertlllzatlon as descrlbed above. Locally grown varieties'of
sorghum were utlllzed . L e

‘The . experlment was conducted at Dlssankuy for the fxrst time in- 1984

At Nedogo Bangasse- and Diapangou ‘the experiment was conducted in 1983,

“and in 1984; treatments were .assigned to'the same parcels as in 1983, At"‘
“Bangasse and Dissankuy, -the experimental design was .a randomized .complete . -

“block. ‘Farmer!s fields were replications. = At Nedogo and Diapangou,.the -
experimental design was a split-plot with ‘whole-plots (types of. traction)':
arranged in a completely randomlzed design. -Treatments were the subplots..

, Experlment II. The experiment ‘was conducted at Nedogo with donkey trac-
tion, Bangasse and’ Poedogo with manual traction, Dissankuy- with ox trac-"
“tion. .Local varieties of maize were utilized. The : two treatments were

‘'the following: traditional management practices 1nclud1ng flat cultivatlon,h'

the control (C) and construction of* tied ridges (TR) one month after - .
- seeding. It was. planned that half of the farmers at Poedogo -and Dlssankuy
(villages at 'which mulch .was most available) were to.apply mulch at 5 t/ha
to one. - of the two .parcels after constructlon of .tied ridges. It was
reasoned that' farmers ‘would have access to- suff1c1ent mulch for- one-half:
of their compound maize fleld which is-usually very- small in“area. .’ How- 7:

- ever, only four farmers at Poedogo and- two farmers at Dissankuy had access

- to.sufficient mulch.”  We abandoned the appllcatlon of ‘mulch,: although o
these six farmers did apply the mulch.” Compound fields, on which maize 1s
usually grown, are relatively well fertilized with manures and organlc
wastes and ralnfall 1s usually the most 11m1t1ng constralnt

The experlment was conducted at Poedogo and Dlssankuy for ‘the flrst
'tlme in 1984, - At Nedogo, Bangasse and Diapangou the experiment was con-:'
.-ducted in 1983, .and in: 1984. In 1984, treatments were assigned to the:
tsame parcels as they were in 1983 to capitalize on:residual-soil ‘water.
" -which might be present as a result of tied ridges in 1983. At Nedogo,~:;
- .Bangasse, Poedogo and Dissankuy the experimental design was. a randomlzed
" complete block. Farmers' fields were replications. .At Dlapangou, the:
‘~exper1menta1 design was a plit-plot with whole units(types of - tractlon)'
arranged in a completely randomized design and treatments were the ; ,>_'T
subunits. The statistical:significance of differences between maize ..

* yield means of the two:treatments (flat cultivatlon and- tied ridges) was fda
determined by the t-test .on pairs of observatlons. ‘A pair of observatlons,j

the yield for maize ‘with flat cultivation and the yield.for maize: w1th
“tled rldges was obtalned from each farmer s fleld
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Experiment III. The experiment was conducted for the -third year in. 1984
at Nedogo and Bangasse with manual traction only. Local_varieties of
millet were utilized. The five treatments were the folloving: traditional
management practices including flat cultivation (without zied ridges) and
no fertilization, the control (C); construction of tied ridges’' (TR) one
.month ‘after seeding; F, consisting of 100 kg/ha of volta zhosphate (VP1)
applied in the seed pocket plus 50 kg’/ha urea applied in ;ockets at 10-15
-cm from the seed pockets two weeks after seeding, and corztruction of tied
‘ridges one month after'seeding; 2 F, consisting of 200 kg’na of VP1 and

50 kg/ha urea applied together in a pocket at 10-15 cm frocm seed pockets '
two weeks after seeding; and F, COnSlstlng of 100 kg/ha T=1 plus 50 kg/ha
urea, but without tied rldges.:'

- In 1984, treatments were a551gned to the same parcels as in 1982 and
11983 to capitalize on the availability of phosphorus from VP1 applied:in

.previous years. At Nedogo and BangaSSe .the experlmenta. design was a ‘

randomized complete block. Farmers' fields were repllcatlons.jf o

Adoption of technologies. A survey was conducted in Novenner, 1984 by
interviewing the FoU farmer cooperators of the farmer-mazzged trials. :
The farmers within the farmer-managed trial group also cimprise the far~ -
mers that FSU collects socio-economic data from. The sozio-economic data ™~
made it possible to analyze some of the key varlables thzt may distinguish
adoptors from non-adoptors., A : St e i v

REJULTS AND DISCUSSION

Exgetiment'l The relatlve responses of sorghum to the Zour treatments

‘was consistent-across the four villages: Nedogo, Bangassz, Dissankuy and

- Diapangou (Table. 1), Treatments consisting of tied ridges to reduce sur-
‘face runoff of rainfall, or fertilization to ameliorate ihe low sdilffer—
tility resulted in increased levels of sorghum yield. EHswever,the:- ,
greatest yield response was con51stent1y achleved with: tze comblnatlon of .~
* ‘tied ridges and fertilization. @ .- SRR ;

Yields of sorghum were generally hlgher w1th anlmaa tractlon than
with manual traction. However, at.Nedogo, the differencs was significant
“only for the combination of tied ridges and fertilizatioz. At Dlapangou,
sorghum yields with ox traction. were not -superior.to th:zse with donkey

traction. ‘It is possible that the deeper cultivation diring weeding w1thff_f

‘ox ‘traction, compared to- donkey traction, accentuated tzs severe drought.f;
- condltlons in. 1984, espec1a11y 1n sandy s01ls w1th low ganlc matter.

The economlc analysxs shows that for the mean’ ylel: 1ncreases at allb
locatlons the return/hr for labor inputs to construct zied ridges.and/or

to apply: fertllxzer is above.the 40 CFA/hr opportunity zost of labor. The";;,__,.‘

combination of " tied rldglng and fertilization resulted In the largest net
returns at all locations.: Net returns were larger for “ertilization alone.
“than for”tied ridging alone at Bangassé and for the thrze types of trac-
tion at Diapangou. Also, the return per hour of additisnal-labor for the’

combination of tied ridging and fertilization were largzst:-at Bangasse andfﬁ'f

_for the two types of animal traction.at Diapangou. : Witz respect to rlsk,v
tied ridging alone carries. no risk of losing cash. - Howsver, the fertille-
zation alone treatment is moderately rlsky and some. farners at each :

.../...
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Table 1. Econcaic analysis of faraer sanaged trials nf’sbrqhulluith fertilizer and tieg ritges, 1984 ’
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“at.all. locations with the exceptlon of ox traction at Dlapangou., The re-’
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location would have lost cash. The use of tied ridging in combination
with fertilization, substantially reduces the farmers' risk of losing -
cash as: opposed to the fertilization: alone treatment. -When tied ridges
and fertilizer are combined, only 9% of the farmers at Nedogo with manual
traction and 17% of the farmers at Bangassé with manual traction would.

have lost cash. Only at these two locations is the tied ridging-fertiliza-

tion combination a greater risk than tied ridges alone. 'However, the low-

risk tied ridging options results.in substantlallyreducedhet returns when

compared with the tied. rldglng-fertlllzatlon comblnatlon.

'Experlment II. Because of drought conditions which were partlcularly da- >
“maging to maize in 1984, several farmers in each village failed ‘to cons-
truct the tied rldges and these-fields were abandoned. This resulted in

a limited number of observations. for treatments. . Although the number_of,,‘.r

observations was less than desired, the results.show that at all villages,
representing a wide range of:yield levels, maize with tied:ridges produ-. -

" ced greater ylelds than maize without tied ridges. (Table 2). - At Diapangou

the experiment was conducted with manual traction and with ox ‘traction.

“With both types of traction, yields of maize with tied ridges were 51gn1-:"
ficantly greater than yields of maize without tied ridges. - Maize with ox
“traction produced. 31gn1f1cant1y'greater ylelds than malze w1th manual

- traction.- X

The economic ana1y51s shows that in a11 trlals, the mean yleld in- ‘
crease from constructing. tied ridges compared to that of flat cultivation

results in labor returns/hr which - are. muchgreater than the 40 CFA/hr oppor-" =

tunity ‘cost“is.moderately high at. the Nedogo, Poedogo and Diapangou-: (manual
traction) locations. . Assuming farm labor can earn -40 CFA/hr in other em-
ployment opportunities, some farmers would have been better off doing so

sults, however, do emphasize’the value of water. conservation by the cons-
“truction of t1ed rldges on the fertlle compound fields where maize is:.

:-grown. S . .
vi'Experlment III. Graln ylelds of mlllet for the treatments (tled rldges

our results in 1982 and 1983

» ' The mean yield increases at Nedogo. and Bangasse for the two - treat—»-»a‘
. ments which. involve tied ridging (TR) and tied ridging plus fertilization. .-

in combination with fertilization or fertlllzatlon alone) tended to be’
‘greater than yields of millet without ‘tied ridges or fertilization at -
Nedogo and Bangasse (Table. 3). However, yield: dlfferences from that of .

the control were significant only for the combination of tied rldges and. - jir

‘fertilization at Bangasse and for treatments consisting of tied rldges

- and/or fertilization at NedOgo.' Responses - from treatments involving fer-lv

tilization were generally greater. in 1984 than 1n 1983 (Lang, et al., e
1983) or 1982 (FSU/SAFGRAD, 1982)::.

T1ed mdges without: f‘er'tlllzer r‘esulted in'a 31gn1ficant yleld 1n-'
crease compared to the’ control at Nedogo. Thls treatment reguires .no;
cash inputs, but this practice: cannot solve the problem of soil fertlllty3=

-+ improvement over years. . Tledrldges in combination with fertilization re- . .

sulted in the greatest’ y1e1d of millet in 1984 whlch 1s con31stent with

(TR F) are adequate to cover the opportunlty cost of labor. When fertl-;

o e e s i -
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1 Farlers Kot Covering Labor Dpp. Cust'
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. Table 2, E:ununc analysxs of faraer lanaged trials of laxze with tied ridges, 1994. .

- Tahlé 3 'Ecunullic anal
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: - T4 of
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brain Yxeld, kglha BRI TR 969
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R | Farlers Not Covenng Labor Dpp. l‘.ust 4/ R S O
’ - N Bangasse, Manual Tractwn R
Brain Yield, ko/ha L BRI ) SRRSO 1.7 { 1] IEUNRCRRS ¥ ARERINS V4
" Yield Gain Above Control, kg/ha - ,'_-'fifv-"»' T R ¥ R T
‘Bain in Net Revenue, CFA" - -~ - N
* Return/hr. of Additional Labor; CFA <~ < . 00 &

Poedogo Manual Traction =

_brain Yield, kglha AR FEE T 13 19538 o 43 B

" Yield Bain Above Control, kg/ha . el B T

* Bain in Net Revenue, CFA” - . . .o o= el 5hABE:

- Return/hr. of Additional Labor, CFA ™ i o i ‘ 565 :

-1 Farlers Not Envermg Labor Dpp. Cust e St - IESCOES

LN SRS S Dusankuy, 0x Tra:twn ST LT
rain vmd, kgiha o U T spe e 725 R U
“Yield Bain Above Control, kg/ha - = - S URE LIRS [ S i
~Bain in Net Revenue, CFA - =~ =~ = o=t g2

-Return/hr. of Additional Labor, CFA = = oo i 9T

1 Farsers Not Cavering,Labnr. Opps Cost . 0 SR 4
T e R Dxapangou, NManual Traction

Dxapangou, Amnl Tractwn g

rsosin 5/“2.26 o

1/.C = control (no txed rxdges or fertilizer}; TR = tied ndges cnnstru:t:d une lnnth after seequ.
~2/ Net revenue = yield qain x grain price (92 CFA/kg) n

3/ Net revenue/additional labor of tied ridging.. ‘Hanual, bonkey, and Dx tramon requxre 100, 75,
“and 75 hours-of ‘additional labor/ha for. tied ridging. respettxvely.r

A7 A %0 CFAZhr. opportunity cost of labor is used. - - - ' L
- 5/ 8,885,888, and 388 indicate a level of significance of 0 2, 0 03, 0.02, and 0.01 r!spectlvely fur

differences between treatsents C and TR as deternned by. the T- Test tor pamd nbservatnons.

'6/ CV1 = :uehuent of varutwn

‘. ﬁrain' Yiel&,_kglhl
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-Bain in Net Revenue,.

~ Return/hr. of Additio
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Erbain‘Yiel'd“,- kg/ha 3

“Yield Gain Above Cont
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Return/hr. of Additic
. 1 Farmers Hhu‘Hupl;d'H

T 1 /-C = control {no ti

< F =100 kg/ha volt:
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2/ Net revenue = yiell
&6 CFA/kg for ured

* 3/ Net revenue/additil
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" 75 additicnal hour
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Table 3. Economic analysis of farger -abagedrtiials of millet with volta phosphate and tied ridge;,viVHJ;_

Treatlenis‘ll - Sl y Nuiber
- -—-= MM of
TR WF - 26 - F 7 SE LV Fargers

Nedugu, ‘Manual Tractlon

..Grain Yield, kg/ha ‘ ’ ) 238 349 228 199
Yield Gain Above Control, kg/ha - 1 242 121 - 88 .

- Gain in Net Revenue, CFA 2/ . : 12052~ 16029 - - 220%. 1841
Return/hr. of Additional Labor, CFA ] RS 72 SR . 16

- 1 Farsers Who Would Have Lost Cash . - 0 0 5 - 55~

‘-Einqassé,iﬂanual Traction-

Brain Yield, kg/ha o T220 A9 281 213

Yield Gain Abave Control, ky/ha _— o 249 3.

Bain in Net Revenue, CFA - : = © 168737 - -80T1

. Return/hr. of Additicnal Labor, CFA e WS e
% Farsers Who Would Have Lost Cash e b 8

“1/ € ="control (o tied: ridges or fertllxzer), TR = tx!d ridges :onstructed one sonth after seedxng,
~F = 100 kg/ha volta phosphate applied in the seed pocket and 50 kg/ha urea applied in pockets 10-15ca from
.seed pockets two weeks after seeding j 2F = 200 kg/ha volta phasphate and 50 kg/ha urea applied toqether in "
a pocket 10-13ca froa seed-pocket two weeks after seeding.
2/ Net revenue = yield gain x grain price. (92- CFA/kg) minus fertilizer cost; (25 CFA/kg for anta Phosphate and
"&b TFA/kg for urea); Includes interest charge for six months at rate of 15%.

o 3/ Met revenue/additional. labor of tied ridging and fertilizer application. Manual traction requires 100 hnurs

"of additional -labor/ha for tisd ridging. Fert:l:zer applxcatxnn requxres 115 addl.xonal hours/ha {nr F and
75 additional hours/ha for -2F,
-4/ S,E, = the standard error of the dx{ference bntueen twu treataent seans, CVI = coeflcxent of varxatxun.
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'Hserv1ces. When asked who introduced them to tied ridges, 95 percent of:

» tled ridges. 'The adoption rates may, however, ‘have .been’ hampered by. the
'poor 1983 and 1984 agricultural seasons. - The primary reason for not’

the main characterlstlc of tied ridge. adoptors is- that they have larger -
¢ ‘than average size land holdlngs. Other characteristics are a larger. ~
".than average cash crop aréa and a higher management level. All three -~ .
characteristics showed up most: noticeably in Nedogo -and Bangasse.  The -

_characterlstlcs Wwere cash crop area and management level:all. exhlbltlng B
- a positive relationship. 'The Poedogo fertilizer. case ‘indicated that

younger farmers used fertilizer.' Other characterlstlcs 1ncluded farm.
"‘'size and-management level. - 45
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lizer is used alone at both locations, mean yield increases are not suffi- =~

cient to cover the opportunity-cost of-labor.: At both:locations, the
combination of tied ridging and fertilization provided the largest net - .
returns, empha3121ng the gains which-can be made by comblnlng soil fertl-v

lity and water conservation. It is important to note that: millet response .
to 1mproved soil-water management. would llkely be greater 1n the presence

of a more soluble source of phosphorus.j

In the economic ana1y51s net returns are calculated w1thout con31-»' '
dering the carry-over effect of fertlllzer from one year to the- next. _The =

amount of fertilizer carry-over varies with rainfall and the type of ferf

tilizer. There.is con51derably more carry-oVer of volta phosphate than
elther 14—23-15 or urea. ‘-

Assuming that 25 percent of the value of 14-23 15 and urea and 75

--percent of the value. of volta phosphate:is.carried over each year with Lo
an opportunity ‘cost.of 15- percent, the economic relatlonshlps among the o

treatment made-in the paper still hold.

“ Adoptlon of *echnologles. The FSU program 1s research-orlented and not ‘
specifically designed for an extension role. Although FSU research.: 1n-hA1

volves direct 1nteractlon and feedback: from ‘the farmer cooperators, any
adoption by farmers of the..technologies that FSU works with is not solli-

cited by FSU but is a welcome externality of the program. The FSU far-. .f‘

mer-managed ‘and researcher-managed trials, however, do provide a demOnsf‘”
tration effect and add to the programs. provided by. the local extension

the farmers said FSU.. Across all villages with. the exceptlon of Dlssan-.-

“kuy, a similar questlon of fertilizer brought ‘the response that 50 percent}l

of the farmers were introduced to fertilizer by FSU and 50- percent by
'the local exten51on service (Ohm,. et al., 198&). .

Data are presented on-a number of farmers ba51s (Table 4); and on a:
hectarage basis (Table 5). A demonstration effect was evident in that .
some farmers adopted the tied ridging, fertilization and new variety .-

technologies in the FSU villages.: ‘A. p051t1ve relationship between adop- B

tion-and the number of years FSU worked in the villages was evident for

_adoptlng tied ridging more extensively was lack of sufficient labor, The
farmers said that financial conditions of. not hav1ng the cash or not.be-'

ing able to obtain credit was the primary reason. for not ut111z1ng more
fertilizer. Farmers. were generally. hesitant about ™ trylng new varletles o
untll they could give them a good appralsal.,n - i

In summanlzlng the: characterlstlcs of adoptors and non—adoptors,

main characteristic .of new variety. adoptors was farm size and the other

.:.../. , P
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._Téble.ﬁ. Percent of farmers adoptlng tied rldges (TR) fertilizer and -
' ' new varieties by village, 1984. :- ’

_ ‘ Nugger Percent of Farmers Adopting
- Village . Years' Farmers . TR ‘Fertilizer Varieties
Nedogo 5 69 . 2 - 10 - . 10
- Bangasse 3 53 7. 23 o o . 0]
-Poedogo " - 2" 27 4 33 . Ry
: _ Dissankuy. - 2 60 2 .. 9r2 <70
' Diapangou 3 61 o250 8 s 8

1 Number of years FSU in.villages; 1984 was- the first year for farmer-
managed ‘trials at Poedogo and Dlssankuy.

The figures relate only to land sown-to cotton._‘Smalilamounts of ,'71’
fertlllzers are used on . cereals.’ : R IR

7._’Téb}e:5.‘dAverage hectares of;teChnolog& adoption, 1984.

: R L -Village
Technology - Nedogo Bangasse . Poedogo- Dissankuy DiapangouQ
. o d g ’ i — . —ha . - . : 7
Tied Ridges” -~ .32~ .03 - .11 03 U8
.. Fertilizer . L4600 : 3 3 C s u34 =
" Varieties .33 L0 a2 -0 S L0b

B "~ 7" to adoption.in all cases was farm size. Farmers controlling larger land

* . areas are associated with adopting the technologies. Perrin and Winkel

. mann- (1976) found similar results with respect to farm size for new va-
rieties in countries where variety.introductions were recent.. Underlying

the size effect are the factors of economies of size in ‘the transaction

- for inputs and ‘products, -and difference.in. land productivity (Perrin and

“Winkelmann, -1976). .Given that farmers with large sized farms may be
“.the first adoptors-of technology as is suggested by this prellmlnary ana-
~ lysis, ‘questions concerning future 1ncome_distr1butlon should be ‘pursued.

SUMARY

Three farmer-managed experlments were conducted on f1e1ds of up to
25 randomly chosen farmers in each of one to five villages with manual
cultivation and/or cultivation w1th ‘donkey and/or ox traction.  Treatments
for the experiment with sorghum-were a control, construction of tied rid-
‘ges ‘one month after seeding, fertilization w1th 100 kg/ha: 14-23=15 plus

ments for the experiment. with maize - grown :on compound fields were a con-

trol and tied ridging. . The thlrd experlment w1th mlllet -involved flve
' S S . .../...

BE?!AMAM BLECOPY

The charadteristic that consistently showed the strongest relationship

»costs of evaluatlng and acquiring new technologles, differences in prices .-

50.kg/ha urea and the combination of* tied ridging and fertilization. Treat-’
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treatments: a control tied ridging, fertilization with 100 kg/ha volta-.
phosphate *(VP1) plus 50 kg/ha urea, 200 kg/ha-VP1 plus: 50 kg/ha urea and
the combination of tied ridging and 100 kg/ha VP1 plus 50 kg/ha urea.
The economic-analysis accounted for labor 1nputs, prlces of gralns and
fertilizers and agronomic. data.

Construction of tied ridges can result in s1gn1flcant increases of -
- cereal crop grain y1elds throughout the Central Plateau-even on areas
with very gentle slopes. This is.because. the water-infiltration rates
are low for most. of the soils, partlally due 'to.low .organic matter, .and’
with flat cultivation, much of the limited. ralnfall is-lost due to surface
_runoff. Although tied ridges constructed. prlor "to planting.can result in
greater yields than tied ridges constructed later in the season, it-is
usually ‘impractical to construct them prior to first or second weeding. - "
Because seeding is done manually, ‘availability of labor. is.a serious-cons- ..
traint and because seeding must be effected as soon -as’ possible afterrains
which may be infrequent during May and June; there is no time or available’
labor to construct tied rldges or tlll the -s0il prior’ to seeding.

An alternatlve is to construct t1ed ridges as soon as pos51ble after
plant emergence. For most farmers this is during second weeding when plants
are tall enough and when labor is slightly more available than earlier-in
the season. With presntly availableequipment ‘(daba or weeding equipment i
including the butteur and-houe-manga) construction of tied ridges even when .
weeding with animal traction involves substantial manual.labor. Because.of"
the large .amount of labor required,. tied ridges may not be generally accép-:
ted although several of the FSU/SAFGRAD cooperator-farmers:do practlce tled"
rldglng on areas other ‘than:those of FSU farmer-managed trlals. - :

A promlslng alternative is the use of. a mechanical tied rldger whlch
~attaches to a butteur to construct tied ridges during weeding and which

would require no additional manual .labor. ‘A low-cost, easy-to-operate me- SRS

chanical tied .ridger has been developed and on-farm research must now be
conducted to determine 1ts effectiveness and farmer reactlons.

Fertilization w1th minimal amounts ‘of cotton fertilizer (100 kg/ha)
plus 50 kg/ha urea can result in ‘significant-yield increases.’ However,.:
- sorghum yield response to fertilization without tied ‘ridging is varlable
and involves the risk of losing :the cash cost of the fertilizer. In. addi--
tion,; the problems of fertilizer purchases and. availability of. fertilizers.
must be dealt with. Experimentation to. determlne benefits from poss1ble
accumulation of nutrients in.successive years. of fertilization with minimal
amounts of fertlllzers should be continued.- In a very dry season it 1sﬁ
. probable that not.all of the applled nutrlents even-at minimal rates of .
application, will'be removed by crop growth..' The inconsistent responsesz,
to fertilization ‘with VP1,-UV5 and urea compared to the more consistent-”
‘responses from cotton fertlllzer (Ohm et al., 1984) suggests that more'
‘research is needed to characterize. soils ‘for-concentrations- of a broad
range. of nutrlent elements essentlal for crop growth

- Jeff WPlght U S. Peace Corps Volunteer IITA Kamb01nse Burklna Faso.'
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