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Preface

The Testing and Liaison Unit (TLU) is the farming systems
research and pre-extension component of the Natiocnal Cereals
Research and Extension (NCRE) Project, responsible for carrying
out farmer surveys and on-farm experiments; and ultimately
generating farmer recommendations. Four TLU's have thus far been
established in Camercon, with regional responsibilities for the
northern savannah, central-sguth forest, coastal forest and mid-
altitude zones, respectively.

The original TLU at Bambui has been working in the western
highlands since 1981. By the end of the first phase of the NCRE
praject, fthe TLU had tested and identified new maize varieties
adapted to farming systems in many of the sub-zones {(recommend-—
ation domains) in the region, and defined fertilizer recommenda-—
tions suitable for the commonly found maize-groundnuts and
malze/beans intercrops.

In the terme of reference (Project Papar/Contract), the TLU
economist was made responsible for completing econamic analyses
of existing farming systems and of potential technology interven-—
tions, including the collection of data on jabor wutilization. In
1987, the TLU initiated a year-long farm monitoring survey of
maize-based cropping systems in the Ndop Plain, for the express
purpose of obtaining labor use data.

The following is a report of the results of that study.



Chapter 1

Introduction

Maize (Zea mays, L.) is the most important cereal crop in

Camercon and the staple food crop in the western highlands (North
West and West Provinces), where more than 70% of the maize in
Cameroon (total annual production = 500,000 tonnes) is grown
[Ayuk—-Takem,; 19811. The most common use of maize is in “corn
fufu', a starchy paste eaten with vegetables or a sauce. 0Other
uses include "corn chaff" (fried maize & bganz), cornm beer, "corn
korky" (a type of maize pudding, often made with dried fish) and
limited wuse as animal feed,

Almost without exception, maize is intercropped with scther
food creps {(including grein legumes and root crops), and not
infrequently with cash creps (coffee!. 1t is typically grown In
scattered small fields {(under 1 hesctare), on ridges, and using
intensive manual labovr. In a vigld-cub survey in 1983, MIDENO*
estimated mean malze grain vields for the Neoerth West Province at
1.8 tonnes per hectare.

Originally a subsistence croap,; maize has assumed an
increasingly important role as a supplementary cash crop, with
gxcess production sold piece-meal over the course af the year to
meet small cash expenditure needs such as school fees and health
care costs. With this latter develocment, men are showing more
interest in malize cultivationrn, which traditionally had been
shyrictly a woman's occupation.

At present, there are a number of impreved (open pollinated)

T pNorth West Development Authority, an integrated rural
development project, funded in part by IFAD.
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maize varieties developed by IRA® and made aveilable to farmers
by MIDENO in the North West Province (since 1983) and UCCAD® in
the West Province (since the 1970's). Nevertheless, the majority
of farmers still use "local" varieties. Time will certainly
increase the percentage of farmers using improved varieties.
Howevear, there are still significant zroblems to be resolved by
researchers In the areas of varietal improvement {(e.g..
developing varieties with flintier grain for better sHorage and
shorter cycle varieties) and agronemy {(sgil ercsiaon cantrel, long

term spil fertility management and management of problem soils).

Objectives of the study

The specific objectives of this survey were:
1. To describe maize-based cropping systems in the Ndeop Plain.
a}) Physical and biolegical environment

B} Farmers' cultural practices
cl Facteor inputs, with special smphasis on labor utilization
d? Produckivity of the system
2. To identify constraints to increasing the aroductivity of the
maize~-based cropping system.
al! Low genetic vield potential
b} Pesis
o) Soil fertility and erpgsicn problems

dl Weed cantrol

# National Institute of Agronomic Researcn.
# Union Centrale des Coopératives fAgricole dans 1'0Ouest.

=



Haizm—Baned Crepoioo SwsGemm v e Noogp o lain

3. To define the resources available to the farmer and his/her
socio-economic enviraonment.
a) Farm household
b) Land tenure
€ Eredit
d} Costs of production factors
e) Food crop commodity prices
4. To develop a budget for the maeize-based cropping system and
estimate farm family income.
4) Production costs
B) Gross revenuae for the maize-based cropping svstem
c) Returns to farmer resources, including farm family labor

d) Total sales of farm produce

Methodology

The study took the form of a monitored farm survey. TwBnty-
four (24} Farmers were randomly selected from eix (&) of the
thirteen (13) villages in the Ndep Plain EAppendix Bl. &
resident enumerator was recruitec in each village and charged
with collecting data on labor utilization. cirop production and
farm produce sales from the monitored farms; in addition to
recording weekly food creop commodity prices from the vililage
market.

Data was cbtained by means of daily visits by the
enumerators to the & selected farmers in each village, using
questicnnalires [Appendix A, One maize field per Ffarm (the
"monitored field") was chosen for detailed data coliection. The

monitored field was measured using the triangulation method



CLAppendix CJ, socil and tissue samples colliected for analysis
LAppendix DI, and cropping pattern (crops, densities, and
configurations) noted. The farmer was alsc interviewed at length
about the cropping history and cultural practices of the

monitored field.

The Ndop Plain

The Ndeop Plain is a very fertile valley, lying between 1150
and 1300 meters above sea level (masl), most of which is included
within the Ndeop Subdivision in the Mezam Division of the North
West Provirnce of Cameroon {map, figure 1}. The Plain covers an
area of 1,117 square kilometers, with population density of
almost 100 inhabitants per square kilometer (110,000 total
population). The dominant ethnic group i1s Tikari (80X) [SEDA,
198317,

The thirteen villages, each comprised of bstween 10 and 15
quarters, are small kingdoms ruled by a "Fon" and a “"traditional
council®. Land is attributed to families, and is clearly
demarcated. Free land or land of families without heirs is owned
by the Fon. The Fon and traditional council can take land from a
family Tor community use (schopcl. water project, etc.? and
compensate the family with other land. Land can be sold by the
head of Tamily, with the consent of the traditional council.
Pasture land belongs to the Fon, who arranges with the
transhumant Fulani herdsmen for use of the pasture during the dry
season, semetimes to the debtriment of his farming subjects [SEDA,
19837 .

Eightv—-Five percent (835%) of the cultivated land is in food
ghnty

L
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crops. The mean farm size is 1.5 hectares, and the average family
has & members, with 3 active in agriculture. Maize, the
principle food crop, is almost universally intercropped with
groundnuts, cocoyams and/or beans [(SEDA, 19831. The traditional
cash crop (arabica coffee) has been somewhat superceded by rice
beginning in the mid 1970's, encouraged by the establishment of
the rice growing corporation UNVDA* [(Samatana et al, 19841.

Annual rainfall varies between 1100 and 1800 mm, and
temperatures range from 20 Lo 35°0.

Background information on the & study villages was cbtained
by interviewing "key informants" (chiefs of agricultural post,
traditional council members, presidents of credit unions, etc.),

and is summarized in Appendix B.

“ Upper Noun Valley Development Authoribwe.
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Description of the Maize-Based Cropping System

Chapter &

The following crops are comaonly observed

Cropping Patterns

the Ndop Plain [Tame et al, 1987; and Prinz, 1984].

Commaon name
Avocada
Beans
Cassava

Cocoyam/Macabo
Cocoyam/Taro
Coffee

Cowpea

Egusi melon
Groundrut
Iirish Potato
Maize

Mangeo

0il Palm

Okra
Plantains/Banana
Raphia Paim
Soybean

Sweet Potato

Yam

Cropping patterns varied considerably acrpss the 24

monitored fields,

Botanical name

Persga americana

Phaseolus vulgaris

Manihot esculenta

Xanthosoma sagitbtifolium

Colocasia ssculenta

Coffea spo.

Vigna unguiculata

Citrullus lanatus

Grachis hypogaesa

Solanum tubercsum

LA mavs

Mangifera indica

Flagis guineensis

im maize fields

in

Hibiscus esculentus (Abelmoschus esculentus)

Musa = paradisiagca

Raphia hookeri

Glvcine max

ITpomosa batatas

Dioscorea spp.

with arn average of & crops present



sampling guadrants
observations on 130 maize fields
was even higher
raticnalize this complex array of cropping patterns, anly those

craps present at specified minimum densities were considered as

for maize, groundnucts, beans,

2,000/ha for cocoyam, yam,

melaon

Table 1.1:

fields,
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The resulting associations are listed

Crop association

Three

{8 » 20 s m)

(7.9 Appendix D

Cowpeas.

cassava,

on each field.

affective inftercraps®. Threshold densities used were

sweet

In

potaetoes

in the Ndop Plain, the average

Iin an attempt te

savbeans and okras

and sgusi

Table 1.1.

Distribution of crop associations on the monitored
including only those crops present at effective densities

independent

1G,200/ha

Maize
Maize
Maize
Maize
Maize
Maize

e

o

=
-
.
o

Maize
Maize
Maize
Maize

+
=
ol
s

Sole crops:

Number of Fields (%)
Four crop associations: L1341]
Maize + GBroundnut + Cocoyam™ + Egusi 1 {44}
Maize + Groundnut + Bean + Egusi i (&)
Maize + Groundnut + Okra + Egusi 1 (4
crop associationss: L3941
Groundnut + Cocoyam i £1722
Groundnut + Bean | {6}
Groundnut + Cowpea i {43
Groundnut + Okra 13 {4)
Bean + Cocoyam 1 {4}
Okra + Egusi 1 (4}
Two crop associations: L35X]
Groundnut o £13)
Cocoyam a2 {5
Bean & (23
Yam 1 (43
L1341
(13}

Maize®™

* folocasia (Tarp) and Xanthosoma (Macabo)
= ne field was pure maize.

i

Two had other crops at low density.



The apparent diversity of patterns is somewhat misleading;
the result of varving combinations of a few crops. Twelve (32 %)
of the patierns are combinations of maize, groundnuts and
cocoyams. Add beans, and 1é& (704) of the 23 patterns are

encomnpassed.

Cultural practices

Land clearing: Land clearving for malze uswally begins in

late December or January. The method used varies somewhat from
farmer to farmer, with the type of vegetaticon and the sequence
within the rotation. In the first year after fallow, the
vegebtation iz uswally cut, stacked and burned. In somg cases,
the dried vegetation is piled or ralsed beds, covered with soil
and bBurned (termed “ankara' in the local dislect). in subseguent
vears, the weed and crop residues areg cut, laid in the furvow,
and covered with soil when the ridges are formed (i.e.,
incorporated). Some farmers will burn the vegetetion on the
surface every year, especially the coarser vegetation that «ill
not decompose guickly (e.g., elephant grass stalks and bushes
with wopdy stems;.

Land preparation: &s a rule, farmers plant their feood
crops, including maize, on raised beds or ridges. There 18 soame
variation in the configuration of the seed bed (most notably in
Babungo, where short, wide, low beds are used; instead af iong

narraw ridges). The main reason fo

-4

doing this is apparently to
Facilitate the incorporation of plant residues, as a part of s0ii
fertility management. The previocus year's crop and weed residues

are cut and stacked in the furrow. The old ridges are turned

2



over lactually split down the middle) inte the furrows, burving
the plant residues, and thereby forming new ridges where the
furrows had been. In the case where a late bean crop follows the
maize in August/September, the same procedure is repzated twice a
year. A variation in the procedure occurs in the first vear
after bush fallow, when the plant residues are burned rather than
incorporateg.

Planting: Mot farmers plant the leocal (“country gwn')
variety, whose origin is unknown. Grain color wvaries from white
fo yellow, and grain type from flinty to denty. Farmers claim
that the yelicw maize is sweeter for roasting ears; but white is
preferred for "fufu". the mast common use. The local variety 1is
low yielding, but appreciated for being early, and often flinty.

In independent irterviews, farmers were asked to rank seven
characteristics of a maize variety. The characteristics most
often indicated as impeortant were: 1) ywieid; £) growth cycile
{should be early!:; 3) plant height (short to minimize shading of
associated crops and reduce lodgingl; and, &) taste (Table 1.23.

Seed selection is done after harvest on stored ears, as the
maize is removed for consumption or szle. The larger ears with
fat healthy grains are set aside in the "banda" (loft above the
kKitchen). Flanting begins with the first rains. Most farmers
identify this time as March 13, although some will plant as earlw
-as late February if it rains. Dry seseding of maize (in
anticipation cf rain) does not seem tc be common. Plenting
continues as late as May, but not intoc June. Many plant as they
prepare their land; and to maximize the area cropped to maize,

they start early and centinue as long as possible (if they have

iy



Table 1.28: Farmer ranking of the importance of selected maize
variety characteristics (n=104)

Mean Preferred
Characteristic Ranking Characteristic
C1<7)

Yield

Grawth Cyecle

Flant Height

Taste

Disease Resistance
Grain Color

Grain Type

garly = 100%
short= 704 / tall= 30%

—

vallaow= 074 /7 white= 43%
Flinty= &%% / Denty= 314

L6110 2 s S £ R VY
MMeDNUMW

ot . S S, i S e . . S S S e St B S S

1

F=ut

the land). The maize, which is intercropped by virtually a
farmers, is planted on ridges, in one or two rows. The octher
crops in the assocciation are planted within the mailze row or in
alternate rows. Two to five seeds are placed in each hole (not
strictly controlliedis; and the mailze is not thinned except when
stands of five or more occur, or when franmsplanting to
neighttoring Rillse lacking plants {(due to birds ar poor
germination?.

Mean maize planting density an the monitored fields wasg
31,100 plants/ha. This compares with a Province wide mean of
22,000 sstimated by MIDENDG in 1983. dAverage densities for other
crops were: groundnuts (22,200}, beans (5,400) and coccovams
(2;700). The mean distance between ridges was 1.3 meters.

Weeding: Weeding is bhegun at 3 to 4 wesks after planting
{April), and continues into June, with most farmers weeding
twice. It 1s done by hand and heoe, mostly by woman.

Fertilizer use: A majority of the Tarmers (73-BO%) are noi




applying fertilizer to maize [Agricultural Census, 19841 because:
1Y it is not available in a timely fashion through the
Cooperatives, 2) many fTarmers have no access to it (fertilizer

is targeted at particular farmers, e.g. rice farmers; or cash

g

crops, e.g. coffee), 3} the farmer lacks the cash to buy the
fertilizer, or 4) she/he is not familiar with its use on
maize. Nevertheless, a not inconsiderable number of farmers
‘particularly rice farmers) apply fertilizer to maize, when and
if the fertilizer can be had, and they have the means.
Unforturnately these latter conditions are not often met. Those
who de use fertilizer, apply it as a ring aspplication to the
growing maize plant at anywherd from three to s5ix weeks after
planting. The fertilizer is directed to the maize and not to anv
aof the intercrops. Those who do not use fertilizer depend an
arganic matter management (incorporation ef crop and weed
residues) and/or fallowing of the land to maintain soil
Ter®iZity,

Harvest and storages Maize is harvested ir Sugust in the

husik: carried to the house: and packed inte the lecft above the

ceiling of the kitchen ("Banda"). & fire is lit below it to dry

#

the maize. Complete drying takes wup to one month, with more ar
less continuous fTire, The husk is left on the maize to:

i} aveid the labor needed to remove it; 2) protect the maize
from the blackening effect of the smokes and, 3) reduce weevil
damage. Maize is removed fram the "banda", dehusked and shelled,
as needed Tor consumpticn or sale. Chemical treabtment (even
nontoxic Acteilic 2% powder) is generally rnet used for want of

kmowledge of its use, or its nonavaeilability, In addition,

n



farmers have expressed doubt as to its safeness. when used on
food maize.

uble cr ings Second season cultivation of maizre is
not practiced because: 1} the incidence of stem borers increases
considerably; 2} the first season crop is still in the field as
late as mid August; 3) there are labor conflicts with the rice
crop that is being transplanted at the same time; and, &) the
potential for cattle damage is much greater.

Intercropping: Groundnuts (Arachis hypogaeal is the
most common intercrop with maize in the Ndop Plain. It is
pregent in 2/3 of the maize fields CAppendix D (II1)1. Tt ig
grown Tor consumption (in SouUps, as a paste called "Mboh", and as
nuts) and sale. The most serious pests are Rosettie and animals
(bush fowl, rats, monkeys, etc.). Groundruts are planted with,
and hMarvested just after the maize. They yield very little in
this zone (less than half a tonne) because of low temperatures,
high humidity, reduced sunshine hours auring the rainy season,
and shading by the maize. The improved varieties of maize are
generaliy taller, and shade the groundnuts even more. Groundnuts
do not respond to nitragen fertilizer [RCRE, 19BE2-8467.

Cocoyvam (Colocasia esculenta and Xanthosoma sagittifol ium)

" staple food-preference tc fufu coarn

e

is a very distant second
{eaten as “achu" or “"Kwa“: pounded cocaovam) ., Nevertheless, both
Colocasia (Taro/"Ibo"/"Mommy Coco") and Macabo (Cocoyvam} are
commonly intercropped with maize (present in 65% of maize
intercrops). They are planted with maize at the beginning of the
rains, and harvested after maize, right up to the beginnipng of

the next cropping season. They thrive on fertile soil and are

I
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often planted at the beginning of a ratation, following 2 bush
fallow. Cocoyams also do well on "ankara" (burned) ridges, along
with egusi melon. An abvious problem is the need for large
quantities of seed material, characteristic ¢f root croos, for
which the yield to seed ratic can be as low as Stl, compared with
more than 100:1 for maize.

Frovince-wide, beans (Phaseolus vulgaris) are the moest
common intercrop with maize. However, in Ndop and at lower
elevations, groundnuts are more frequently seen. Meverthelsss,
beans are still quite common (present in half of the observed
maize fields) and play an important role in the local dist. Beth
bush (determinate! and pole or ciimbing (indeterminate’) beans are
observed. The bush bean is preferred, having larger beans. The
ciimbing bean has small seeds, but continues to vield cver a
longer period, and thus vields more. 1t wraps itself arocund the
maize plant, using it as a support. Beans are alwayve eaten with
ancther starch such as plantains, sweet potatoes or rice; and
might thus be considered a vegetable or relish. They are planted
along with maize in March, and harvested in June {(the first crop
to come cut of the field)., Because of its precocity, beans are
less adversely affected than groundnuts by the shading of malze.

Beans prefer a fertile seil, with high organic matter content and

HH

a fing texturs, In most cases, you ejther Find beans or
groundnuts in a maize field, and not beth. This is because beans
do well where groundnuts dan't, and vice versa. Bean vields are
generally low {under S00 kgsha in association with maize).

Cowpeas (Vigna unguiculata) are observed in many maize

fields, but al very low densities., and fregquently enly on part of
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the field. The leaves are used in soups {(both Fresh and dried).
The beans are used to make "corky" (a ocudding, often made wikh
dried fish}. The cropping cvcle is similar to that of beans.
Cassava (Manihot esculenta) is more cemmon in some villages

than others, especially in the areas with poorer seils. It is a

secondary food, either eaten when more preferred Foods (maize and

cocoyam) are net avallabley or to provide cccasional variety in
tre diet. It is eaten as “gari" {grated, and fried; after which
it is used to prepare a fufu-like starchy food toc eat with okra
soup?; Cassava-fufu (dried and ground to e flour, and prepared
iike corn fuful; eor, rossted. Gome is sold in the market,
usually as gari. Farmers in the Plain identify & varieties:

1y "Timber" (a 2-3 year type with a large thick stem and VET Y
large tubers); 2) "Senegal"” (a & month to 1 vear variety that
produces many small tubers): 3) "Local Yellow or Red" (best
tasting, but with poor coeking quality): and, &} "Local bhite"
tgood for gari, but not for roasting). Caessava was present in
J2% of maize fields, It is planted with the malize, but stays in
the field for between 1 and 3 vears, with maize heing planted
argund it each vear.,

Intercrops are not generally planted uniformly over the
entire field. Although one or two crops (e.g., maize and
groundnuts) may be present bthroughout field, other crops are
likely to be found only on parts of the field. Reasons for this
Metercgensity in planting pattern include:

17 wariations in natural fertility across the field (heans

ont mare fertile parts, groundnuls on less fertile paris)

-

2
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dif¥ferences in soil or crop/weed residue management
{cocoyam and egusi on "ankara ridges' )y

3) insufficient seed to plant the whole field;

4) limited need for the produce (le.g., pumplkin; and,

3) fears of crop failure (cowpeas are prene to crop failure

from disease and insect pests).

Crop rotation: Various factors are considered by
farmers when determining what craps to plant in a particular
field: 1) Native vegetation (spear grass, Imperats cylindrica,
indicates groundnuts will do well and elephant grass indicates
maize.);y ) Sail fertility, organic matter content and soil
texture (Beans do weil ogn fertile, loamy soils with high oerganic
matter, whereas groundnuts prefer a sandy less fertile soil)g
2) Position in the rotation (Cocovams. okra and bears, with
maize, are planted garly in the rotation, right after the fallow
period. Maize and groundnuts are plarted at the end, Jjust before
fallowls: &) Location in the village (Cassava 1s not grown in
areas where geats and cattle are free to rpam during the dry
sgasoni.

The cropping pattern sequence varies considerably from
farmer to farmer. Some farmers crop the land continubusly,
growing the same assaciation year after year. This might be
considered & wvariation on monocropping, where an intercrop {(e.g..
maize—groundnuts) replaces a sonie crop. QOtbthers plant the same
association for several years, followed by one or twe vears of
bush fallow. 8Still others vary the association throughout the
rotation putting crops more demanding of fertile soils fe. .y

beans, okra and cocoyams) immediately after the buch fallaw, and

(e
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less demanding crops (e.g., groundnuts’ toward the end of the
rotation. The length of the reotation alss differs from village
to village and farm to farm, largely in respaense to soil
fertility conditions. The tfollowing are a few examples of the
crop-failow rotaticns reported in the Plain:
Crop (3 years) -—-» Bush Fallow (1 year}
Crop (3 years) —---» Bush Fallow (1-B vears)
Crop (10 years) ---> Bush Fallow (1-3 years:
Continuous Cropping
flaize problems: In the opinion of farmers, bthe most
impartant maize pests are weevils and rats in storage, and birds
and stem borers in the field. OQther pests include: gosts, pigs.,
cattle (in dry season), cene rats and monkeys. Farmers are
apparently not as aware of disease and its effects on maire
vields, as of insgct and arnimal losses For which the cause, i
mot the solution, is so evident.
Hirds pick the seeds and voung seedlings as they emerge,
ofter reducing maize stands significantly. Farmers hawve 1ittle

recaurse. But the folliowing strategies have beer reported:

i

i) spreading wood ash over the maize pockets {repels birds; buk
requlres too much labor and ashes t0 be practicable on the whole
Ffarm); 2) use of audic cassette bapes, where the taoe is
stretched around the field (the tape twists and vibrates irn the
wind reflecting light and producing a humming sound that startles
the birds; more commonly used in rice); 3) Scaring, usually by
children {also more common in ricel): &) Use of scare crows

(human shapes or pieces of varicus materials that flap in the

wind)s and, 5) Transplanting maize from other hills faving a
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surplus of plants (or from a maize nursery).
When asked what their most serious maize problem is, almost

all farmers say sitorage weevils. The only control method used i

il

storing the maize in the husk. Few use chemicals. However, it
is commonly believed that maize with flinty grains will store
longer than denty maize. Therefore, flintv varieties are

preferred {Table 1.8). ([Tame et al, 1987)

Rainfall

Average rainfall at Babungo in the center of the Ndop Piairy,
recerded since 19746, is 1600 mm, distributed over 8 months from
March to October, with a single peak in July-September. In 1987,
the rains came as usual in mid-March. But after two weelks, they
ceased. April was almost completely dry in mest villages. With
the return of the rains in May, most crops, including maize,
recoversd. Groundnuis, howsver, never fully recovered, and
vields were down significantly from previous yvears.

Agricultural posts in & of the study villages recorded daily
precipitation {figure 2. The drought in dpril not only retarded
the growth of the crops, but also weed growth. Therefore, there
was a shift in the timing of weeding; as well as fertilizer
application for those who used fertilizer. Rainfall was heavy
from Jure through Septecbher, and tatal precipitation was clese %o

the rnormal annual level. Harvest dates were little affected.

Soils
Four major soil classes have been identified in the

principally colluvial and alluvial soils of the Plain [SEDA,
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198331, These soils are among the most fertile and productive in

the Western highlands of Cameroon. Yields from TLi on=-farm maize

trials in Ndop have been consistentiv higher than those in any

other zone in the North West and West Provinces over a & year

period.

Seil samples were taken from the selected maize fields or

the 24 monitored farms for chemical anaglysis at the

Seils Centre at IRA-Ekona, and physical analyvsis at

soils laboratory at IRA-Dschang®™ [Appendix D (1)1,
The sampled soiis were sandy-clay loams wibth a

exchange capacity (CECY of 20 meq/i00g, and a pH ra

e
V

Mational

Ehe NCRE

=3
1

mean cation

ige aof 3.

5.3, Mean arganit carben content was 4.&6%, and available

phosphorus a very high 17 ppm (Bray-2). The high phosphorus

-
i

ta

status has been confirmed in on-farm fertilizer response trials

By the TLU.

The soil analyses were complemented by analysis of mailze

tissue samples, taiken at & weeks afior planting on

fields, and sent to the National Soils Centre LAppendix
2
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Chapter 3

Labor Ufilization

In manual foodcocrop production systems characteristic of most
developing countries, labor dominates production costs tas much
as B80Y of teotal costs). However, it hss beer difficult to

quantify, iIf not gqualify, labor utilizatien in such systems. @

number of approaches have been proposed and used, each fraving

[
&F
&l

advantages and drawbacks. Generally, the more accurate the
method,. the cestiier 1t is.

Ideally, the farmer can be timed in an unobirusive manner .
while carrying out ecperatiorns on the Tarm. Too costly!
Researchers turned to sethods dependent on Farmer recall Ay et
al, 19861. OFf course, the sooner the farmer is interviewed afier
the actual work is done, the more credible the data.
Alterrmatively, a low cost method, using FTarmer ceomparizons of the
relative labor requirements of a target crop with those of two

crops of known labor reguirements. was described by Kripscheer

In the present study, the farmers were interviewed daily,
upen their return from the fields in the evening, using standard

uestionnaires [Appendix tables A(IIY « AVII., The Tarmer was

L

asked what farm operations were carried out during the dav. by
whom, in which fields, the time started, time finished, and the
amnount of intervening time not worked (resting, eating. etc.d.

Iin addition, anv harvested produce from the manitored maize field
was weighed, and any sales Trom the farm that dav recorded. The

considerable data generated (720 "daily laber input report forms®

g3
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per month, plus "herwvest yvield forms" and "proc ce marketing
forms") was processed at bthe end of sach month using a computer
p

spread sheet (LOTUS 1-2-3).

The farm family

The monitored farm families had an average of 8 members.
Most households were manogamous {(mesn 2f 1.3 wives). Four
households were lacking husbands (1 unmarried woman, Z living
saparately and 1 deceased), leading te possible bias in the
estimate of the laber share of men. However, assuming the survey
gsample 15 representative of houssholds in the Ndeop Plain, the
estimates will reflect the true relative labov contribution of
men throughout the zone. The me&an age for the monitored farmers
was 41.4 years, and mean education 1.8 years (primary school).

Available weekly family labor per household was computed as
follows:

adults (135 vears and abovel: wii man—hours/week

children: 20 working-hourss/week x ¢.5 man—hour/woriking-—hour=

1O man—hours/week

fccordingly, the mean aveilable family labor per monitored farm

household was 183 man-hours/week.

Dther sources of labor

Besides family lakor., farmers in dNdop plain, as in mast of

the Morth West Province, depend on farmers' cooperative labor
groups (&7Y% of monitored farmers!) and hired labor (88%¥), Farmer

work graugs vary in size from B to 4. They are usually

comprised of women, although there are some men's farming groups.

]



They are never mixed.

Labor distribution by farm operation

There are seven (7) major field aperations for maize~baserd
cragping systems: land clearing, land preparaticn, planting,
weeding, fertilizer application, harvesting and transperting.
There are a few minor operations (in the sense that few farmers
do theml), that are classified under "other cperations". These
include such activities as: thinning of maize, earthing up of
maize (usuelly combined with weeding), pruning of coffees in the
faw maize fields with coffee, etc..

Because of the manner in which they are carried cut in the
hdop Flain, il was impossible to separate land precdaration labor
From planting labor, or harvesting iabor from labor for

trangporting of produce from the farm. Therefore, for purposess

’
£

of labor use data collection, production was divided inte six ¢
operations.
I. Land clearing;
2. Land gréparatiaa ttilling/ridge making}) and Planting;
3} Weeding;

4) Fertilizer application;

€N

Harvesting and Transporting: and,

&) Other operations.

The average distance from the house to the monitored field
was &.8 km (measured). The labor estimates For field cperatiens
do not include traveling (walking) to and from the Tield; with

the exception of transporting produce from the Tarm, which is

included in harvest labor.

3
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Because of a certain amcunt of flexibility in carrving out
field operations (more for some than for others), individual
farmers will not necessarily be performing the same cperation
during the same week. For example, one farmer may weed her maize
field in week 1 and not woark in the field in weelk 2; while, a
second farmer is working in other fields in week 1 and weeding
the maize field in week 2. The mean weeding labor esstimate for
the two farmers will show that the "average farmer" spreads the
weeding lasbor over two weeks. Thus, mean estimates tend to
amooth out the weekly labor trend, and are not nacessarily
descriptive of how individual farmers actually schedule their
iabor. Nevertheless, the weekly means are indicative of the
general timing of operations, and a geood estimate of total labor
regulrement for each aperation.

The mean labor utilization estimates. by operation, are
cresented in Appendix 201},

Land clearing: Most of the monitored fields had been
cropped in the preceding year. Therefore land clearing entailed
cutting of crop residues and standing weeds (mainly grasses). In
same cases, clearing was done before deta celleciion commenced
(i.e,, before 9 February). For cthers, the residues wers few
enough to be removed and/or incorporated by hoe during the
tilling operation. For the ilatter, land clgaring labor could not
be separated fram land preparation labor.

Te cbtain a better estimate of the land clearing labor
reguirement, a rfeduced sample (n=17) was used, omitting those
farmers for which there was no reported land clearing labor

teither carried out before reporting began, or indistinguishable

7



froam land preparatian.
Most farmers cleared the land between February and March
(Figure 3, Appendix E(V)2}. The mean labor input was 207 man-

hours/hectare (median=203}. £In a skewed distribution, the

median value sometimes serves as & better estimaste of the
populaticen mean than the sample mean. Therefors, both mean and
median estimates will be given in all casesl.

Wives contributed mast of the labor (45%) for land clearing
(Figure 4, Appendix E(III & IV)2, followed by the husband (254
children (13%) and other [adultl household members (IR%). This
is wot a tyoical farming group operation (1%). &And fFew farmers
hired labor (2% to clesr their maize farms.

Within limits, the land clearing nperation can be assumed to
be cropoing system independent. The primary determinants of the
iabeor reguirement are: compesition of the labor forcel type and
quantity of vegetation to be cleared (tress, brush, herbaceous
weeds and crop residues); topography: and, weather. What is to
be grown gn the cleared Tield has little or rno effect eon the Iland
clearing operation. Therefore, these labor estimates can be
broadly applied across varying cropping systems, at least within
the same zone.

Land preparation and planting: By land preparation is
meant tillage of the soil and preparation of the seedbed. The
s0il is arranged in ridges, on which the crops are piented. Thisg
is dere with the aid of a short handled hoe with a large rownded
blade ("country hoe").

In the Ndop Plain, many, if not most farmers, plant their

crops as they make the ridges. The farmer will prepare one or

a4



Freure 3:  Land Clearing Labor on Monitored Field
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two ridges, snd then plant them before continuing with ridge
making. For this reason, and because of the data collection
methad, 1t was impossible to separate labor inputs for land
preparation and planting. Therefore, the two operations are
treated as one.

Land preparation and planting is the most labor intensive

operation of all {(mean = &39 man—hours/hectare; median = S48).

It begine &8s early as mid-February, and can continue as late as
mid-April {(Figure 5, Appendix E(V)}. There is also some land

prepaeration for the late been crop in September and October. The
reason given by farmers for not preparing the land marlier to
avgid a labor bottleneck during planting (say Januvarv, as is done
in the highland zone in Bull, is that the soil is too bard to

work before the first rain falls.

a3
~+

The largest share the labor input for lamd preparation
ang ptanting is, again, by wives (49433 followed by the husband
{184%), children (11%) and hired labor (11%) (Figure &, Appendix
E(III & IV}i2., This is the opeak period of lebor use during bthe
year for the maize-based cropping system {Figure 13}. That is
why hired labor is used more for land preparation than for any
aother operation. Farmer groups (&%) also play a more imoortant
role irm tilling and planting than at ecther times of year.

Weeding: Weeding of the maize crop is dong fwice
during the season, on average. It is done by hand and hee, and
is usually combined with sarthing wup of bthe maize {i.e., pulling
seil up around the base ¢f the meize stalll to provide beiter
support ageinst lodgingi.

The normal timing of the first weeding is in mid to late



Freure 5:  Land Preparation & Planting Labor Input
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April, one month after planting. Howesver, with the extended
drought in April, weed (and crop) growth wes retarded, and the
first weeding by most farmers delaved until May {Figure 7,
Appendix E(V)2. The mean total labor reguirement for weeding Was

213 man—hours/hectare (mediarn = J02). Although weeding has a

relatively high laber reguirement, flexibility of timing, plus
the fact that weeding is commonly done twice, permits farmers to
spread out the labor te aveid constraining peaks.

Once more, the labor share for wives was dominant (39%9)
{Figure 8, Appendix E(III & IV}>. Howsver, this time childrean
were second (15%), followed by the husband (14%) and other
housenold memberz {(B4). Weeding, along with land preparation and
planting, were the activities most commonly carried out by
cooperative farming groeugs (4% of weeding labor). Hired labor
(4%} wae used less than in the preceding operation, but is still
important.

Fertilizer applications Only seven (29%) of the
monitored Farmers applied fertilizer to the maire on their
monitored field. Typicaily, either 20-10-10 compound Tertilizer
aor ammonium—sulfate (21% b)) is applied at the base of the malze
stands after the first weeding in late April or early May.
However , because of the drought and the delayed first weeding,
farmers didn't apply the fertilizer until the maize had fully
recovered in late May, one month later than nogrmal,

The fertilizer applied by the seven farmers gave an average
rate of 5& kg/ha of mitraogen (N} and 23 kgs/ha each of phosphorus

3

(Pels) and potassium (Ka0).
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Fieure 7:  Weeding Labor Input on Monitored Field

(Ndop Plaln, 1987)
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Mean labor utilization for fertilizer application was 24

man—nours/hectare (median = 20) {(Figure 9, Appendix E{V)}. Wives

(46%) and children (54%) applied the fertilizer {Figure 10,
Appendix E(III & IV)2.

Harvest and transporting: With the ssception of a few
ears that are picked green for roasting, most of the maize is
harvested dry (at between BO and 40% grain molisture content).
The maize is ready for harvest anywhere from the end of July to
the beginning of September {Figure 11, Appendix E(V)}, depending
on the maize variety. the date of planting and the climatic
conditfions. Groundnuts are harvested just after maize in the
Ndop Plain. First season beans are ready in June, and late
S2as0n beans are harvested in November nr December.

Total harvest and transporting (from the field to the house:

laber is less than total weeding labor {(mearn = 342 man-—

hours/hectare, median = 284). But because of less flexibility

in timing, the labor peak was more proncunced {Figure 133. The
maize is harvested during the height of the rainy season, when it

” In addikion,

B

¢t

is particularly vulnerabile to lodging and ear ro
when the harvest is unduly delayed there are mounting risks of
damage by animals and birds, and theft of the maize in the field.
This leaves a relatively narrow window within which the harvest
must be completed (within 2 to 4 weeks of mabturity).

Wives continue to dominate the labor share (44%) {Figure 12,
fAppendix E(III & IV)}. Children are home from scheol (holidavs),
and also play a important role in harvesting the maize and
groundnuts (2741, Wives and c¢hildren, thus, account for nearly

3/4 of the total harvest laber between thenm.

3
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Fravge Gs ‘Fertilizer Application Labor for Maize
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Fieure 11: Harvest Labor on Monitored Field

(Ndop Plain, 1987)
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Total labor for the maize-based cropping system

In addition to the above operations, an average of 93 man-
hours/hectare (median = 118} was spent on "other cperatians’,
mentioned previously. Mean total labor utilization for the
maize~based cropping system {(monitored field) was 1B38 man-—
hours/hectare (median = 14673) (Figure 13, Appendix E(I & V).

Labor peaks occurred in February (land clearing), March
(land preparation & planting), May (lst weeding) and August
(harvest). The biggest peak was at the end of March, when mean
weakly labor use surpassed (1€ man-hours/hectarse. Ps meantioned
before, mean weekly estimates tend Lo spread the labor
distribution, smoothing out the weekly labor peaks. For
individual farmers the peaks are usually higher and more
condensed in time {Figure 142.

The distribution of maize-based cropping system labor
utilization, by field cperation, is shown in Figure 15 (also
Appendix E{I}2. The most labor intensive pperation is land
preparation & planting (36%):; Ffollowed in order by weeding
(284}, harvesting and transporting (19%) and land cliesring (11
Fertilizer application and “other operations', combined, onilv
account for &Y% of total labor use.

Total lebor distributisn, by labor tlass, as presesnted in
Figure 1ié& {also Appendix E{III & IV}2, shows that wives

contributed over 4BY% of the labor. Children were second with

-4
F
fi

184, and the husband third ab ia¥%. Farm household prowvided
Fi4 of the overall laboer ingut for the malize-based cropping

system.
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Freure 13: Mean Total Weekly Labor (Monitored Fid)
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Total cropping system labaor

Up to this point, only labor for the maize-based cropping
system has been discussed. By measuring the area of the
monitored fields, we were able to standardize the laboar inputs %o
man—hours/hectare.

In addition to the monitored field, the enumerators
collected labor use data on the other fields icoftfee, rice,
plantains, other maize fields, 2tc.)s This data could not be
standardized, because the other fields were rnot measured. hNaor
cculd the data be disaggregated by field or cropping svstem,
because all other fields were treated as a single enterprise on
the daily labor input questionnaire [Aopendix A(IT) 1. Therefore,
tabor utilization for the total cropping system is pstimated in
man—hours (not man-hours/hectare), and can be expected to vary
with farm size arnd available Tamily labor.

Mean total laber for all crops, including the monitored

field. was 2283 man-hours (median = 2162} (Figure 17, Appendix

ECIF & VI)3.

As might be expected, weekly labor utilization for the total
cropping system is more uniform than for the smaize field alone
tcompare figure 17 with figure 13). When the farmer jisn't
working on the maize crop, he/she is usually working an another
crep. When gperations on other crops coincide with Lthose an
maize, potential labor censtraining pesks arise. In August,
maizel/groundnut harvest overlapped with transplanting o rice,
producing the highest labor peal of the yvear (70 man-hours).

The labor distribution among the labor classes for all Crops

shows a slight ircrease in the participation of the hushand
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Freure 17: Mean Weekly Labor Input for All Crops
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{17%), and reduction in the velative participation of children
(14%). This probably reflects the husband's greater rale in cash
crop cultivation {coffee and rice). However, wives continue to
cantribute the overwhelming share (47%) {Figure 183. The labor
contribution of farming worik groups increased from 3% to s a
result of the extensive use of Farming oroups for tilling of rice

fields.

Total faram labor:

Ir addition to the cropping enterprises, labor data was
collected on household and off-farm activities of an income-
generating nature or those supporting crop production. These
included swuch Ehings as:

- processing farm preoduce for sale in the market (“gasi®

"egusl pudding", cern beer", pulping caffee, etc.);

- handicrafts (making mats, hats, carpentry, etc.)

¢

— marketing activities (selling in the village market

-t
W

e

cooperative or the house!;

= purchasing production inputs (fertilizer):

- working in Farming groups on gther Farmsj

— centract work gn.gther farms: etc.
Household and off-farm labor, together with cropping enterprise
labor, comprised total {or whele? Ffarm jabor utilizatiorn.

Arimal @nterpriszes in the Plain are of minor importance.
Most farmers have a few chickens that are left to scratch For
their food, or a goat or 2 that is tethered guring the crepping

season, and left free to graeze in the dry months., A few farmers

have pigs that are fed overripe papayva, avocados, waste cara,

i



ete. The small amount of labor used to manage the animals was

included under household labor.

Mean totel farm labor for the 24 farmers was 2728 man-ho

uyrs

(median = 2734) (Figure 19, Appendix E(II & VI)}. Eighty-feou
percent (84%) was sccounted for by the crop enterprises. Wiv
(48%Y provided almost half the total crop production and inco
generating labor Tor the farm, in addition te the ordinary
houszeltold chores (house cleaning, cooking, child care, gtc.!
{Figure 20). The husband contributed a fifth (21%) and the
childrern one eighth (13%):¢ the remaining sixth (18%) coming

the other househeld members, farming groups end hired labor.

Labor distribution by lsbhor class

Figure 21 {also Appendix E(III & IV)} shows the distribu
of labor inputs inte the malre-based cropping system. by

cperation and by labor clas

0

application, wives were the dominant ¢lass in all field

operations, Trom land clearing to harvest.

es

me

Troam

tien

. HWith the eycepticn of fertilizer

The cperations that consumed most of the wives' time were

land preparation & olanting {(386% of wives' total labor

centribution) and weeding (32%) {(Appendix E(IV)2. The most

important sctivities for the husband were alsg land preparation &

planting (40% of husband's labor) and weeding (24%). Children

devoted the largest portien of their labor shaere to harvesting

(28%; and weeding (23%). Hired labeor and farming group laber

inputs were most expleoited during land preparationsplanting (734

and 464, respectively) and weeding {(18% and 36%, respectively

x
£ oa

Ltoeking at the labor distribution over time, by labor class,



Freure 19: Mean Weekly Labor for the Whole Farm
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Fieure 21:  Labor Input by Operation by Labor Class
(rmeane for monitored fields)
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it is clear that wives worked more man-hours per week in the
maize-based cropping system than any other class throughout most
cf the vear {(Figure 22). This was equally btrue for the total
cropping system and the whole farm, as wel) {Appendix E(VII}Z.
Children's labor contribution rcse dramatically at the end of
June, when the laong scheol holidays commenced, and dropped just
as precipitously in September with the begimming of the schopsl
term.

Hired laber was always paid for in cash. before or shorkl g
after the work was done. The mean total paid {for all ecrops) was
20,341 CFA, gqual to 16% of mean total crop sales from the fFarm.
It is an important cost for the farmer, and its distribution sver
time a critical! component in the cash flow for the Farm,

Mean total use of hired labor (whole farm) was 114 man-
hours, with the highest use in August (27 man—hours! wnen maize

harvest coincided with rice transplanting {Figure 23, Appendix

EC(IX22. Fifty-one percent (S1%) of total hired labor was used
during three months (July-Sept). Another 21% was hired in March
and fApril for land preparation. Twenty-one a2f the 24 monitored
Farmers (BB%) hired laborers at least once during the year. 0On a
manthly basis, and excluding February for which only 2 weeks data
was availlable, the propertion of farmers hiring labor varied from

L

Z1% in May to 46% in August, October and November (Figure 247.

my

K3



FIGURE 23:

Man—Hours of Hired Labor
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FI1GuURE 24:

Percentage of Farmers
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Chapter 4

Costs and Heturns

In this chapter, we'll be looking at costs and returns te
the maize-hamed cropping system. HMNet returns to farm family
labor will be estimated.

Productiogn costs

Productior factors for the maize-based cropping syvstem
include variable physical inputs (seed and fertilizer’, labor and
land. For these, cash outlays are required for seed {purchased
as opposed to saved seed, e.4., groundnuts), fertilizer, hired
labor and interest eon loans.

i,and, for the most part, is inkerited, net bought. Farmers
often borrow (*beg®) land from eachother, or from the "“Fon", for
temporary use (@.g9., to be cropped until the ocwner has nesed of
it), without payment. it becomes difficult to impute a cost to
land, and no attempt is made to do so. Land is treated as the

inal residual facter.

Seed costs: Guantities of seed material werse sstimated,
based on the mean planting densities for the fTour principal crops
in the maize—based crop asscciatiors in the Ndop Plain (matze,
oroundnuts, cocoyams and beans!(see p. 1iY. The seed costs were
based on market prices at planting time (March?.

Fertilizer costs: Fertilizer is available through the

coffee cooperative and the rice corporation (UNVBA), at a
subsidized (S0%) price (2250 CFA per 30 kg bag). The mean
fertilizer use for all the monitored fields was 73 kg 20-10-10/ha

and 1& kg ammonium sulfatesha.

il
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Labor costs: Farm family labor will be treated as a
residual factor. Only hired labor is considered a direct cest to
production. As was mentioned above, farmers use hWired labor for
specific tasks; and thus demand for it varies though the year.
As might be expected, wages also vary during the vear, in
response to demand for and/or relative scarcity of hired workers
{Figure 25, Appendix E(IX)2}.

Mean wages, by manth, ranged from 100 CFAShr (August) to 32&
CFA/hr (March). The seeming contradiction of lowest wages
coinciding with highest demand for hired labor in August can be
explained by the large pool of children on holiday from school.
who are hired at very low pay to transplant rice. Mean hired
farm worker wages for the year was 20& CFA/Mr.

Interest on lgans: Beside loans from family and

friends, farmers have a variety of credit sources, ranging From
credit unicns o tontines ("Njangi®). Credit unions are present

+ rate for lpams is 184 per

inm

B

= e

]

ofe
(8

m

in 4 of the & villages., Th
annum. If the maize crop is sold immediately after harvest and
drying. the loan could be repaid in & months with &% interest.

This rate ic used in the maize cropping-system enterprise budget

that follows {Table 4.12}.

Crop production levels {(yiglds}

Mean crop yields are presented 1n Appendix G{(I). Maize
yvields on individual farms varied from 436 to 7O4h kgiha.  But
77% af the farms had yields between 1000 and 3500 kg/ihs, with a
mean maize yield of 1973 kg/ha (median=13084810.

By way of compariseon, mean maize yields from 21 on—farm

T



Freure 25: Mean, Max & Min Wagee for Hired Labor

( Mdop Plain, 1987 )
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trials (2 replications/farm) in the Ndop Plain for the local
variety, planted at low density (20.000 slante/ha) and without
fertilizer, was 2620 kg/ha. Changing to an improved variety
(Kasai 1), adding fertilizer (M=5S0 & P=25) and doubling the plant
density (40,000) boosted the vield to 4810 kgrfhary an 844
increase.

Mean yvields for groundnuts, beans and cocovams,

Y
F NS T

respectively, were 54, 38 and 77 kgifha. Maize accounted for

of the total value of the harvested crop {(Figure 2&7.

Food crop market prices

7

Records of food crop commodity nrices were kept for the &
village markets. Weekly prices for mailze, groundnuts, beans,
cocoyams and rice (local & imported) can be found in Appendix
FCI Y.

Maize: Maize prices began the yvear (Februarv) at 70
CFA/kg and climbed to a peak of 100 CFArsikg at the end of May
(Figure 273. From there it steadily dropped through Junes/July,
arnd sharply in August, settling at a low of under 40 CFa/kg in
the first week of September. The low price persisted until the
end of the yvear, and into the new year.

Maiye prices clearly followed the productior cycle, peaking
2 months after one harvest and just before the next harvest. s
the previous vear's stores were @xhausted, increasing numbers of
Tarmers were forced to purchase mailze. adding to the demand and
pushing the price upwards.

Although most of the maize is harvested in garly Sugust, it

must be dried from an average field moisture content of FG-4CH,
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SHELLED MAIZE PRICE (CTFA/KG)

FIGURE

SHELLED GROUNDNUT PRICE {(CFA/KG)
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down to 15%, before it carn be safely stored or shelled for use or
sale. Drying takes up tec one month, which might @xplain the
delayed drop in price after harvest,

Maize is not gernerally sold all at once, as are the cash
crops (rice and coffee). The steady low maize price through
December reflects a constant flow of maize to the markets for the
last 4 months of the year, keeping supplies high. Furthermore,
most of the farming population have enough maize for consumgtion
at this time, and therefore demand is low.

The volume of maize produced in the Ndop Plain, plus the
ability te store it for many months. serves as buffer, reducing
the volatility of maize prices over the vear. Nevertheless, in
June, prices in different village markets varied by as much as &0

CFadYkg.

-

Groundnuts: Most of the groundnuts in the Plain are

preduced in associatien with maize. fs a result, groundnut

oy

O=-25% thoge of maize){see page 13).

foas

vields are very low !¢

Sroundnute are also planted on a smaller ares than maize, don't
store as well, and require a larger proportion of the hairvest For
seed for the next vear. Therefore, the volume available for
marketing is relatively small,; falling short of local demand.

A reguliar influx of groundnuts from North Camercon (“Baroua
groundnuts®, a Virginia type compared to the local Spanish type)
helped stebilize prices throughout the year. in general., mean
prices remained high and only dropped slightly after harvest
(August/ September) (Figure 283. In contrast, groundnut price

differences between village markets in the same weelk were very

Feigh .
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Beans: Beans are harvested twice a year (May-September
and Nevember—-January}!. The price cyvcle reflects this fact
{Figure 292. HMean bean prices increased from a low of 136 CFA/kg
at the beginning of the year, immediately after the late harvest
for the previous year (198&4), to a high =f 230 CFA/kg in late
April and early May. It declined rapidly in late Mavy/June with
the first harvest for 1987. Staggered plantings and harvests
helped to maintain a more or less steady supply of beans to the
markets through the end of the vear. Therefore, there were no
dramatic price rises, anly minogr fluctuations.

Cocovams: Cocovams include taro and macabo. The mean
annual price for the two species differed by only ! CFA {50 and
31 CFA/kg, respectivelv). Therefore, the two ere treated as one
commodity, although they have distinct cooking characteristics
and are clesarly differentiated by the popuiation.

Cocovams are planted with malze (March?)., Harvest begins in
September and continues until as late as February or March,
Sometimes land preparation ceoincides with harvesting of cotovams.

Price folliowed the production cycie closely, with peak
prices being reached in July (abeove &85 IF&/kgl, when supplies
frﬁm the previcus harvest were down {(Figure 30}. Reduced
supplies of maize at this time also force many farmers to
substitute pounded cocsyams for matze fufu in their diets, adding
to the wupward pressure on cocoyvam prices. The price bottomed out
in January {(below 33 CFa/kg) while cccovams were still being
harvested.

Rice: Rice is grown under the auspices of UNVDA, which

developed the land and provides the inputs {(fertilizer and

37



FIGURE 29: Mean Weekly Bean Prices

(Ndop Plain, 1987)
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seeds ) [Samatana et al, 19663. Almost all of the rice is sold to
UNVDA. The price is, therefore, fixed by UNVDA&. The price for
paddy {unhulled rice) in 1987 {(for the 1986 crop, harvested in
December/January) was 78 CFA/kg. Assuming a 40% milling
percentage, that translates into & price for milled rice of 130
CFa/ g .

However, in 1987, UNVDA was unable toc pay farmers cash.
Farmers were paid for their paddy in hulled rice. Rice is a cach
crop. Little is consumed, maize fufu being the principal staple.
In normal years, a small propertion of the productien is sold
directly in the local markets, in direct competition with

imported rice. With the normal! marketing channel (UNVDA) closed.

x5
Ui
z
£

more than the usual quantity of rice found v bo the village
markets.

Throughout the year, local rice was selling at between 10
and 2C CFAkg less than the price for impoviec rice {Figure 313%.
Starting at 1&0-170 CFA/kg in February, the price descended in
fits and starts to a low of 130 CFA/kg in July, before risin
again toc 1460 CFA by December.

The local rice price paralleled that of imported rice. The
arice of imported rice probably responded tb supply. and the
local rice price was pushed down to maintain a2 price margin

commensurate with the difference in guality.

Returns to farm family labor

An enterprise budget for the maize-based creppinrg svstem is
presented in Table 4.1. Toial benefits are calculated using mean

crop vields for the monitored fields and market prices at the

38



FIGuRe 31: Mean Local and Imported Rice Prices

{(Weakly Prices — Ndop Plain, 1987)
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Table 4.1:

et st . i S et et et b . 4 Rl S S o S b i B e et Y A St e i M o A S S i S S

Enterprise budget for the maize-based cropping system

s ot

Item
Mean crop yields: {kg/ha)
Maize 1974
Groundnuts 53
Beans 39
Cocoyams 77
Benefits: (CFa/hal
Maize 72,999
Groundnuts &1 ,050
Beans 7036
Cocoyams F,402
Total Benefit 104,487
Costs: {CFA/ha)l
Seed 7,350
Maize (19 kgl 1,080
Groundnuts (10 kg) 5,000
Beans (3 kg? g00
Cocayam (30 kg? 2,500
Fertilizer 3,794
20—-10-10 (73.2* ka) 3,294
Ammonium—-sulfate (15.&6 kg? 702
Hired labor (102 man—hours) 21018
Interest on capital (&4 2,041
Total Cost d6H,41%
Total hNet Benefit &8,068 CF&/Ha

Net return to family labor

3% CFa/man~hour

* mean per farmer =

(230 kg/ha x 7 farmers using fert)/22 farmers

*# Cradit union rate (12% p.a.) for & months.

time of harvest.

guantity of fertilizer used on

fertilizer prices paid

to coffee cooperatives

Fertilizer costs were based on the mean

the monitored fields and

in the Plain. Seed

guantities were made proportionate to mean planting densities,
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and the prices used were those in the village markets at planting
time (March). Hired labor ceosts were estimated using the mean
wage rate of 206 CFA/man-hr. Interest on capital investment was
put at the credit union rate of 1% per month times & months, or
&%

Tatal net benefit is 68,0468 TF&/ha. It represents a net
returm to farm family labor and land.

LLabor contributed by farming groups is reciprocated by
farm family members woriking an identical number of hours on the
farms of other group members. Therefore, Tarming group labor 1is
orly borrowed labor, and effective farm family labor can be
calculated by deducting hired labor fraom total labor (1838 -~ 102
= 1784 man-hrs/hal.

The net return to farm family labor was computed by dividing
total net benefit by the number of man-hours werked by the family

(39 france CFA per man-hour!.

On-Ffarm trials in the Ndop Plain (1982-87) have shown that
by simply planting an improved cpen-pollinated variety (such as
o0CA ar Kasai 1) at a higher density (40,000 plants/ha), and
applying & moderate rate of fertilizer (N=30 & P=25), malze
yields can be increased by at least S0X. At the same time,
groundnut yields will be depressed by the shading of the maize
fan pstimated 204 reduction).

Even assuming that there are no other crops planted on the
field, total benefii would increase by 21%. And despite a 16%
rise in variable costs, total net benefit is increased by 2Z34.

This would giwve a net return to farm family labor of 42 CFRA/man=

FiEsLIE &
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Total farm sales

A1l sales from the monitored farms were regcorded under one
of four categories:

i) monitored Tield crops;

2) crops from all other fields;
3) animals or animal products (meat, =ggs, etc.l; and,

4) pther goods (handicrafts, processed fToeods, commodities
bought and socld, etc.?
Although. small guantities of food crop commodities {(e.g.,

shelled maize and plantains) were sold throughout the year, Lhe

largest part (BOY) of crop generated income came from the sale of

-

coffee (December:! and rice (January) {Figure 32, Appendix B(II)Z.
Mean total crop sales per fTarm feor the year amounted to 131,227
CFA.

Total farm sales were dominated by sales of crops. The
monthiy distribution showed this bias, with 74% of total farm
sales cccurring in November, December and January {(Figure 332.
Crop sales accounted for 77% of total farm sales (Figure 342.
Twenty péercent (204} of sales were for "other goods", while only
3% were for animals or animal products.

Although they were the largest maize fields on esach farm,
sales of crops from the monitored fields represented anly 74 of
total crop sales. Cash crops {(coffee and rice) provided the
gdominant share of farm income from sales (D84

Mean total cash imcome deriving from farm sales ampounted to

171,100 CFA.

wa



FIGURE 33:
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= Conclusion —

Maize is one of the two major cereals crops in Cameroon. 1t
is the staple food crop for the vast majerity of peoples-in the
western highlande, where 70% of the total national crep is
producecd. The most common use is in a stiff porridge called
"corn fufu”, that is eaten with leafy vegetables or scup.

The Ndop Plain, located in the scoutheastern corner of the

North West Province.

e
]

orne of the most Fertile and productive
agriculturel areas in Cameroon. Covering an area of over 1,000
square kilometers, at elevations of between 1130 and 1300 meters
above sea level, the Plain has & population of 110,000
imhabitants. A large area of formerly unexploited hydromerphic
soils has been developed for rice cultivation beginmming in the

mid 1970's by UNUDA: and rice now rivals coffee as a cash coop

Lo
ot

for some &,000 farmers. While maize remalins the most mpor tan
subsistence crop, it is lately assuming greater importance as a
spcongary cash croep.
I the Ndep Plain, malze is grown in association with ather
crops (groundnuts, cocoyams, beans, egusi melon, etc.), and on
ridges, in which weed and crep residues have been incorporated.

Planting begins at the start of the rainy sesson i March. Maize

as late as the

&
58

can be harvested as sarly as the end of July an
spcond week of September. The other crops in the irtercrop are

1
.

planted at the same time as maizej out foll

Q

wing their different

growth cycles, are harvested either before or after maize.

G

Double cropping of maize is not practiced, because of the neawvy

infestation of corn borers and disease (streak virus)] in the late

4D



Maizeo—RBaged Croooina Swsmbams Ao tihue Molom ol i
pianted crop.

Labor is the most costly, and potentially constraining,
factor in maize production. With the exception of a few
"progressive” farmers (e.g., oxen farmers or those few who rent
tractors?), all field operations are domne by hand. Labor use is
intensive and onerpus. Land preparation and planting, carried
out simultaneously by the majority of farmers. were the most
demanding tasks, reqguiring 4359 man-hours per hectare (344 of
total laboer). This was followed, in order, by weeding (513 man-
hours/ha, 28%), harvesting & transporting (342 man-hours/ha., 19%)
and land clearing (207 man-hours/ha, 114},

Wives contributed the predominant share of labor inputs to

the maize-based crepping system (48%¥); followed by children

P

(1B%) and husbands {16%). Lesser amounts of laber were provided
by Yother househocld members” (BW), hired labor (&%) and
cobperative Tarming groups (3%},

Hired labor was relatively costly (20& CFA per man—hour?,
and was only used when absclutely necessary. Hired labor is
usually employved for land preparaticon and weeding.

The monitored fields yielded an average of 1,973 kg of
shielled maize per hectare, plus relatively small amounts of
groundnuts, cocoyams and beans. PMezan yields of other craps
{egusi, cowpeas, yams, cassava, etc.) were insignificant.

The mean total valus of crops harvested was 104,487 CFA/ha.
Total production costs, including hired labor, but excluding
household labor, amounitsd to 3&,41%9 CFASha. This left a teotal
net return to farm fTamily labor and land of &8,068 CTFA/ha.

4

MNet returns per hour ef farm family labor was verv low (3%

=
)



CFA per man-hour’. Results from on=Ffarm trials in the MNdop Plailn
over & years have shown that by changing to an improved maize
variety (Kasai I or COCA} and applying a moderate rate of
nitrogen (50 kg/ha), farmers can boost returns to farm family
labor by at least 25%, and quite possibly by as much as 50 to
73% .

Crops accounted for 77% of total farm sales and cash crops
(rice and coffee) accounted for 75% of crop sales. This left 19%
of total farm sales coming from food <rops, including maize.

Mean total sales for the monitored farms was 171,100 EF&.
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A (D VILLAGE BACKGROUND INFORMAT ION QUESTIONNAIRE 157 - 1 S

23 GITVRGRE . e i s e Ares Councils_ e
Gubdivision:_ _Ndop Division:__Mezam
Quarters (distance from village center): __ e meem {__km?
______________ S— ,,u__“w_ﬂ__,_f,_,> _“m__m_““_“#___(ﬂ_dF
_____________ (7 _________“___{__ﬁ) #__“_____“_#w_ui___}
_____________ t__ 0 ____________"_“_____{ o ___________________'____f____‘a
Distance from village center to Ndop: e ket Elev:_____ masl

2) Estimated Village Population:

i ) Village Market (Y/MNY s toration in village: __ e
How often? Date of next market dav: ___ o ooe—m

Who regulates the market?

Marketing fees Tor farmers?

4 ) Transportation Road motorable all year?___ How often graded?

No. vehicles pass through village in 1 day? Low___ Wigh___._ Bvg_ .. .

Cost: Passenger to Mdop? CFA Bag of mailze {100 kgd?_ . _CF&
Mo. Handtrucks in village® _____. pat bag fertilizer 1 e GF&
=) Agricultural Post (YN s Name of Posti__ e
Mame of Chief of Post: . e e s R MNo. Years there: .
TrainingT _ oo e Native of o

Mames of VEW'S vre in village Training Where Trom

Rainfall records for 198& (mmi”? Total rainfall:

__________ Mar ... Apr_ . May__ _._ June___ _

Jurl ~ Aug_ Sept Oct Now Dec



&)

=)
~r

a3

ok
<
s

133

Temperature records for 1984 {minsmasimean)?

Jan Feb ™Mar Apr May Jun Jul fGBug Sep 0Oct Nov Dec

MIENY o s s e e oot e e
D o e e e e e em e e e e
PRBAIT | i e emens s memmes ctes e i e e s
Credit Union (Y/ANYZT___ Mewmes
Mame of presidemt:____ Location in Millages__
Number of members:__ How long in village®___
Total current saevings:____ __ CFA Interest rate on loans:___
Mo. Oufstanding loans?__ Total ovutstanding loans:__
Rate of defaults on leoans?___ Commentes
Cocperatives Crepis) Services (market, inpuls, credit)
Other Agencies Purpose Servives offered

Scheools Type Students Teachers Cost/vearl/student
Traditional Ruler. Name of the Fono___
How long reigned?____ Area under his econtrels__

Taxes., Who must pay official tawes? Rate: CFA/man

What, 1f awy, traditicnal taxes?



L
i
2]
|

Period
Mot

MNumber of Time

Horkers

Worked®

Husband

Wife (s)
Children
Other
Farm Group
Hired

(Bmount Paid to Hired labor =

411 Other Farms:
Operations:
Tools
Husband
WiTe (s}
Children JEE T
Gther Household____
Farm Group
Hired

{Bmount Paid bto Hired

o

Househeold Activities:

Hushand:

Wife is}

Children (930 o o
Other household

OfF-Farm Activities: Activities Time used {(Man-Hours}
Hushand: e e b
Wife (3) e S
O LR F0 L B e e e e
Dther RouseNe Il L o s e e ———
1 Land Clearing, Land Preparatiocn, Planting, Fertilizer applicaetion,

Thinning, Weed
Fos, Cutlass,

improved sesd,

ing, Harvest, Transpoarting, eto.

Oxen and Plow, Tractor, Hand truck, etc.

Chemical fertilizer, Animal manure, Pesticide, etc.

<8

0

Time that the worker
Time that the worker

Length of time spent

in question actually begins the operation.
in gusstion stops working on the operation.
resting,

or eating lunch, or working on

another operation t(hours’.

Hours Workesd

Time Ended — Time Started - Period Not HWorked.



A (ITL) WEEKLY

LABOR THNPUT

REPORT FGRM FOR MONITORED

EaRM

Village:

Operation on Monitored Field

Far

mer Dates:

Total Manm—Hours Worked

Tool=

Clearing:
Husband
Wife {(Wives)
Children ({15 vears)
Dther Household® |
Farmers Group
Hired lL.abor
l.and Preparation:
Husband
Wife {(HWives!?
Children ({13 years)
Cther Household (
Farmers Group
Hired Lebor

Planting: Crops = ______ ___
Hushand
Wife (Wives)
Children (<19 vears)
Other Household {

Farmers Group
Hired Labor

Fertilizer Application:

Hushand

Wife {(Wives)
Children (<15 years)
Other Household (

Farmers Broup
Hired Labor

Weeding: (Hand____3
Husband
Wife {(Wives)
Children (<13 vears)
Other Householio |
Farmers Group
Hired Labor

Hoe i

Lrops =

Harvest:
Husband
Wife {bives)
Children (<13 vears)
Gther Heousehaold
Farmers bBroup
Hired tabor

x

All other members of

____________________________ {(Fer

oy RN
Mowldiag, i

TSR
_ tCuttingsdigging__ 5

the housshold {other relatives,

Removing__

tilizer?

Amount Fai

d

-

sto.l

3 Burning_

Threshing/shelling___

b
¢

A



Transporting:
fMeans:

TOther:

Pry

s

P

Hushand
Wi fe
Children

Other Household
Farmers Group
Hired Labor

LApply
naAang___ 5
Hushband
Wife
Children

Jther Household
Farmers Group
Hired Labor

Crops
Head

{Wives])

Processing

{(Hives:?

howuse 3
Other |

Hand truck__ _

.
s

House to mki___°

%y
o ¥

=
\

({15 years)
’
¢ )

Chemicals (Name=
{

CFE&

(<15 years)
{ )

CFA

'M‘*-M--li--ii'-ﬁ--!i'-}i--!é-*-ﬁ--ﬁ-%***%F%*%-%%%*%%*%%ﬂ‘ W

Other Farms: Crol

335 0 3 SR

Husband

Wifte (Wives)
Children (<183 vears}
Other Household (
Farmers Oroup

Hired Labor

HHHH

Household Activities®™:
Husbant
Wifte (Wives)
Children (<15 years?
Other Household §

Off-Farm Hctivities™:
Hushand
Wife (Wives)
Children (<15 years:?
Other Household {

Sick Days:

FHHRNH M F S O 0 M 30 I R MR B A S M N 3 G e 3

Total Number

¥ W e N

Activities Total

Tatal

cf Sick

Husband
Wife (Wives)

Man-Hre Uset

Enumerator

Children

(<15 years)

Other Housshold (

= proeessing foodorops, Precessing cash Crops,

= Off-farm employment,
Purchasing fertilizer, etc.

Handicrafts, stc.

Selling at the market or cooperative,

Man—-Hra User



MONITORED FIELD

Jate

Fresh Fileld Weight

Drv (Ghelled) YWeight

Cocovam (Colocasial

et {Macabo:i
SGuaet Potatoes
Irish Potatoes

Vagetables {(egusi’

" { Jama jama®™)

"

tather: . }

" tather: O

Flantains

Bananas (sweeli
2 tachu)
Coffes
Cocoa
Others

a (IV} HARRVYEST YIELD

Viliege:s _ _ o

S 4= ok

Crop Harvested Mumber !

Maize (for graindy  __
. {green ears) ______

Groundnuts

Begans {eplor_ H

{owpeas

Sovbeans

Cassava
fHow processed: gari___

1 Number of Ears of Maize;
Sweest Fotste and Irish Potatos

Plantains.

2 Huckleberry.

Tubers or LCorms of Cassava,
or, Regimes of Bananas and

Processes s

Processed:

Broceseeds "

Cocoyan,



& 4V FaRM

FRODUCE

MAaRKET NG DU

13 Farmer:

£ Millage:
3y Dats:

4y LList the a
ore

gricultural produce
Fovim Where
Sold® Sold”

COTICNNAIRE (Monitored Favrms;
(U L A st P S

_____________ § 3L SR

Feom bthe MONITORED field that wes
Quantity HWhat Transport

Sold

Kg

Frice

=
Cost

(EFA)

(CFE&)

S List the agricultural produce from all other fields that was sol
Form Where Buantity Wiat Transport
Crop Solg Suold Soid Price _Cost |
g KiQ {CFA (TFaA
&) List the animals or animal products sold from the farm.
Farm Where Guantity HWhat Transpor
Animal Spld® Seld Sold Price Cost _
Vi Kg {CFaA) {CF&

7y Other good

commercial

ltem

Enumerater:

& aoid In
1Tt bought,

What Cost?

the marketl

Where
Seile

* Rpasting ears, Dry grain, flour, miando, egusi pudding, il

= Yillage market, Another market, Cooperative, Trader,

oy 8lsesuhere

Buantity
_Bald

;\'it - f':Ct

# -
L Me

goode, agricultural commodities bought from

L

ohther farmer
What Transpori
Price _Cgst

COFAS

s Live animal, meat, =995, milk, slin, manurs, aic.

e

atc.

angicraf s,

&}

SHGhabures e

el v



& (VI MARKET FOOD _CROP COMMODITY PRICES

- Survey Questiennalre -

A B T e e e i e
R S o e ) i
Villaged e e TR Vo 17 e SN E S S S o
Commodity & Form Unit Price Weight Price
(hucket,glass: per Unit per Unit per kg
Msize Gealin g 00000 usccesmeceem sl Seeeces SSS0RESS
corn Tlour iy e SSSwm sseeswenoem
Foasting  ars e s mememee S
BEREI. o ek mommeREE sk T
Rice ERTEETY 0 e e e mpesesman e
Impor E8d 000 e s memeememe i
. TN o e e T
Sroundnut Shelled e s s P
L SHELIE o i s St
o 1 = 1 e | e deseeseses sopGeS
Beane GRECRLEE L mmssees eeme—e MeSemea e
Red B N B = N = . e s
Blachk | mimeme | e eseeeme e s
WRAEE i e e e
gther e S mmemee e
Cowpeas beans T SO B
ather e e Seeeam e
Cocevams tubers CEBFMEY e e memeee SSeesseoe
(Taro}
GENEE . e s meeeeme SRS
{Macaboi Eubiere tEorms) i e e memsee
BERET e s s maSae . Ml
Yams tubers B —



Commodity & Form

nit

(bucket,glass)

per

Price

Unit

Weight
apr Unit

Frice

pner Ka

~ {7
o ]
e 1
o i
e
m <
1
-

Cassava tubsrs
{sweel)

other

Sweet Fotsteoss tubers
atber

irish Fotatoes tubers
whbher e

Vegetables egusl seeds

egusi pudding

jamajama thuckleberry)

onions
nEppers

aithers

Plantains regimes/hands
BEREE
Dananas regimes/hands



2 - . 2 e e s Tt — N s M
& VI GUARVEY OUESTIONNATIAE TOR THE MOWITORED FIELD

i General Informatign:

&)
s
“n
S
el
=

1} Farmer's Name: age

o)

93 Date of Interview: Interyviewer

Loratien of Monitored Fieidz b Elevation: PR TE-Th

x\
(5]

by Distance from the house: em hours

T Mistory of the Monitored Fimlds

5) L.ang Tenures
a) How long have wyou had this field?

gt e

“

b How was 1%t ohtained {inherited.eto. i’

c3 Can you easily cbtain more Tang? YN

If yves. how?

If no, why not?

&y Tropping History {Rotatiomn?:
2} What crops were glanted thise year? lLast yeari 2 years ETsl= i
3 years ago? {1t season? @gEnd season?}
¥ E i R .
i This vearllast year!d yre sgol3d yrs agoi
CROP: 1et 10nd ilst lond iist t2nd iled ignd |
Malzg : ! i j { { ! i i
Groundnuts i ! i i A | ; A
Beans ! i ! i i ! ] i L
Cowpegas _ ! ; i i f ! ! i i
Sovbeans i i i i : i i i !
Colpgasia ! i ! ! i i 1 ! |
Macabt i ! | ! t ] : k. i
Yam ¢ ) 4 i | ; i e T
Cassava ] ; i P b - : I n
Swaet Putatoes | ; | i | - ! i 5y
irish Polatoes | ! | ‘ i ; i i !
Banana ' ! i 3 . T DA g |
Plantain ; ! i : ! ; i i !
Cof e i i : i ! ! i i !
Egusi Melon i o { b i ] i L
Hutic 1 eherey ; i i i ; " ! | i
Okra _ { i b ! i ! _F t i
Qther ( ;! ; | { i o : ;
! : s ~ i 1 i i L
1 | E ; ; | T
i | i ! d ] A
| ! i . ; ' e TN
i i P ; 5 i ! i
! ! { ! { T P
Bush Falliow ! i i i i i i | |

fizld? Husband

it

b} Who decides what s planted on the



c) Have you Bver jeft this field falliow? (Y/h)

- Why or why not?

- If yes, for how many years?

- After how many years under cultivation?

-

d) Have maize yields been increasing’ decreasing?

~ What of other crop yields?

5

o) How much maize did you narvest last year? bags

=23 Factor Inputs used on the monitored field:
a) Maize Variebty: -~ What maize varieties did you plant?

- Where did you get the seed”

-~ At what cost?

- Why do you plant this variety?

5} Do you use an improved vaerietly of any other creps? (Y/N)

~ 1f yes, which crops?

—~ Name the varieties?

c) Fertilizer:
- pid you apply fertilizer this year ov tast? (XM

Why or why e %

1f yes, what kind? And how much?

Type of Fertilizer Quantity (bags!

This Year
20-10-10

ammonium Sulfate

Other ¢ )

!
|
i
;
!
i
i

Last Year
20=~-10-10

Ammonium Sulfate

e

Other (

- Which crops do YOou apoply it Ea?

Wy ?

- How many times do you apply the fertilizer?

~ At what plant stages {weeks aftter planting)?

— How do you apply jt7 Broadcast Band Ring

o
P



= How much did you pay for a bag of fertilizer?

Last year? Cra This year? CEa

= Where did you buy your fertilizer?

How far is the source from your farm? lem

= Mode of transport’? What cost? CFA/bag

— Did you pay cash? (Y/N)

= If credit, how deo you pay back?
—- Who decides to apply fertilizer? Husband Wife

d) What other inputs did you use last year?
Iinput Name Source Guantity Cost Cropis)

Insecticide

Fungicide

Herbicide

Animal Manure

Wood Ashes

Other

8) Producticn Problems:
@) What production problems did you euperience last year?

= BIrds . . - fAnimals___ - S0il Insects_

- Borers__ - Disgase___ - Weeds

- Soil Tertility -~ Soil erosion = Drought__

= Filogding._ - Hagi_ - Thiaves

— Other { } = Other | : S
b} Indirect causes? Labor constraint___ Cash constraint

1 Use of the Produce:
a) How much of epach crop was harvested last wvear? How much
was so0ld? Where? For how much?
Quantity Buantity Guaentity Price
Crop harvested Sold Stored Received




i3I Description of the Monitored Fields

10) Size of the Field ha. Shape?

11) Soil Analysis (from sampie taken from the field). Sample N=

- pH: - Organic Carbon: % - CEC: mea/100 g
- Texture: -~ Sand___% = S8ilt___ % = Clay__ %
Avaiiable N Available P
( ) ( )
¢ ) { )
- Approximate depth of top sogil cm

12) Average Slepe of the Field: From % to Y
{ flat = O = B4y medium = & — 13%; steep = » 15% )
- Degree of erosion: Little Moderate__ Severe

13) Seedbed Configuration: - Ridges Mounds__ Flat. .
- Mean distance between centers of ridges m
- Mean width of the ridge itself m
- Mean length of Ridges/Mounds m
-~ Orientation of Ridges/mounds? contour Slope

14) Shading by trees: MNone:__  Little_ Moderate Serious

v Crop Association on the Monitored Field:

15) Check off the crops in the field.

Maize(M) __ Gimut(Gy__ Beans{B)__ Cowpeas(Cp) __
Soybean(Sb)__ Colocas.{(Co)__ Macabo (X)) __ Cassavall)__
Yams{Y) __ S.Potato(Sp)__ I.Potato(Ipi__ Banarnal{Ba’ _
Plantain(P)__ Coffees(Robusta’(Rc) __ {(Arabical){fc)__
Egusi(EY __ Pumplkin{Pu)__ Hucklber.(H) _ Okral0) __
Sarghum(83 __ Bambara Nut(Bg)__ Rice(R}__ Sugar Canef(Sc)__
0il Palm(OP)__ Raphia Palmi{RF)__ Avacado(AY__ Mango (MT}__ _
Other ( Yo Other | 3

16) Are there any crops that you grew 3 years &ago, but don't
grow now? (Y /M) Mame them.

Why don't you grow them any more?

17) fAre there any new crops that you grow now, that you didn't
grow 5 years age? (Y/NY__ Name them.

Why did you start growing them?

iw



18) Draw & map of the plant configuration.

Crop Protection (with the assistance of the pathologist and
entomologist)

203 Diseases on the crops:

~ Meires H.burclicum, . .. H.mayvdies_ P.sorghi_ .

P.poiysora___ MSV___ Curvularia___
Head Smut___ Common Smut___ Other S
- B'nut: Rosette__ Cercospora___ Other T

215 Insects on the crops:
- Maize: Leaf Hopper  __ Stem Borer Cut Worm_

Other ( ) ¢ §

|
i
~
ot
o

e

= . { ) ( 3

s S e ey e e o o

o=y Weeds: Imperata cylindrica_ Elephant grass___

Other ( } { P

23} Animals {(wild and domestic) and bird damage:

Gonatse/Sheep_.__ Cows Pigs Fowl
Bivds Cutting Brass Other | )

Cultural Practices.

243 Land Clearing method: Slash/Bury_ __ _ Slash/Burn on surface__
Ankara__ _ Slash/Carry away__ . ( e
Tools: Cutless Hoe { ;

FProblems?

25) Land Preparation (Tilling and Ridging):

When {(monthsi?

Tools used? Hoe Oxen & Flow Tractor & Plow__ _
( )

—_~
-
-

2&) Planting:
Crep Variety Timing Spacing(plt/hill)




Problems?

27) Maize thinned?Y/N___ # seeds planted?____ # plants desired__ _
28) Weeding: - Method? Hand ___ Hoe_ Owen___ Tractor__ _
Mulch___  Herbicide ( S

- How many times?

~ Whern (months)?

Problems?

253 Other operations: (moulding/ridging, transplanting, spraying,
pruning, mulching, etc.}
Dperation Crops Timing

VI Harvest and Pogt-Harvest.

30) When did you harvest last year’'s crobs from the field?
How were they transported from the field? What was their

Ffinal use? How were they processed?
Mornth
Cro Harvested Transport Use How Praocessed

31 How did you store last year's produce from the field? In
what form? What preblems were encountered?
was lost? What control methods did you nee’?

Ceop, Form Storage Method Preblems Loss Conteol Method

How much produce




A (VIII MOMITORED FARM HOUSEHOLD and FARM LABOR DISTRIBUTION

i) Farmer's MName: Village:

2) Enumerator: Date:

33 List the members of the farm household (husband, wife or wives,
children, relatives and non-relatives).
Relationship te Woriks on the
Name Sex Age Head of Household Education Farm? (Y/h

4y Farm labor distribution: Who does what on the farm?

M = Husband (Mani; W o= Wife: ¢ = Children, <= 15 years;

00 = Other househcld members; F = Farmers' group; H = Hired
Operation Cropis) Who does it?

Land Clearing Cash (Coffee).... M () c__ 0O B oo
" (Rice) M, W & 0 F H__
Food Crops M W E

Land Preparation Cash (Coffee).....M W g . . B F__ H
f (Rice} M W g 8 F i

Food Crops M W
Flanting Cash (Coffeg).....M__ i & 8. F.. H
! (Rice) M W__ C G N
Food Crops M W,__ £ B.__. F H
Weeding Cash {(Coffeeg)... =M W e b__ & _ H_
& (Rice) M_ W__ T 0 2 H
Food Crops M W c 2 F___ H
Fertilizer Appl Cash (Coffee).....™ W E_. B. T H
s {Rice) i W t N ¥ #
Food Crops M
Harvest&Transpt Cash (Coffee).....M i g DO_ F_.. #H
2 {Rice) ™M W s 49 E = T
Fogd Erops 5 E 8] E H
Frocessing Cash (Coffeed.....M__ W & 6. . F__ k..
(Rice) M__ W__ C o F -
Food Crops M W C 0 F_ o H._.
Marketing Cash (Coffee).....M W c.. B, F.. RB_
7 (Rice} M__ W__ C__ o©o__ F H_
Fpod Crops M W & 0 F H




A (IX) FARMER RANKING OF IMPORTANCE OF MAIZE VARIETY CHARACTERISTICS

(Have each farmer rank the characteristics from 1 to 7,
where 1| = the most impor tant characteristic for a maize variety)

c M A R A C T E®R 1 87T 11 € S
PLANT EARLI- BRAIN GRAIN DISEASE
HMEIGHT!  YIELD NESS* COLOR®__  TYPE“® RESISTANCE _TASTE

e e i

"amz=zaDM

Rh

5

&)

73

83

153

163

173}

* 18}

193

202

+ Tall variety ws short variety.
# Date of harvest.
# White vs yellow.

a pDenty (soft) wvs Flinty (hard) grain.



g (X} CROP_ASSOCIATIONS ON MONITORED FIELDS

Village: Farmer:
Date of Observation: Observer:
ist Sample Sub-Plot: (Fill in the dimensions of the Subpliot below!
. WG 18, : IS
! /1
i VA
i / |
el m / i
_____ m | & I . m
! / |
} £ f
P 7 I
£z 4 i
Area of Plot (sq m): Mean distance between ridges: _____m

Number of Plants of each crop in the sub-plot:

Maize (hills___ plts____) Groundnuts____ _ HBeans____ _ Cowpeas___ ___
Soybeans_____ Colocassia____ _ Macabo____ _ Cassava____
Yams ( Sweset Potatoes__ Irish Potatoes_____
Bananas_____ Plantains_____ Coffee_____ Egusi Melon_____
Hucklebervy__ Okra,_ . Other ( )
2nd Sample Sub-Plot: (Fill in the dimensicns of the Subplot below!
4 _m
| /1
I #
i 7 i
e e W m f i
_____ m | / | _____ m
i / |
i £ i
4 !
1/ 4 m i
fBrea of Plot (sg m): Mean distance between ridges:_______m

Number of Plants of each crop in the sub-plot:

Maize (hills___ plts____ ) Groundnuts____ _ Beans___ __ Cowpeas__ ___
Soybeans____ Colocassia____ Macabo____ Cassava_____
Yams { S Sweet Potatoces__ Irish Potatoes_______
Bananas_____ RPlantains______ Coffee_____ Egusi Melon_____

Huckieberry Ckra Other (

— e s s s e i i s P ———————— et



APPENDIX B

Village Background Information



B (12

V3
y
Kedjom—
Titem Ketingo
Elevation 1170-2000 m
SubDiv. Bamendea
R Council Tubah

Dist to Ndop 17 km
Fare to Ndop®300 CFA

# Quarters 13
Main &¢r Ntekizan
Ffopulation® 6,300
# Markets 2

Main Mkt Kwighe
Fraguency 8 days
fg Post Yes
AT Kweji
Yrs there 4
Training ATax

# VEW's 5=
Training MIDEND
Rainfall =

Temp Minimum -

Maximum -

Credit Union Yes
President Mukorg
%* M2mbers =
Caffee Coop Yes

LNVDA Buy C. No

Health Post VYes

MINEPIA Post Yes

Frim Schools &

Fan Viyhugho
Yrs reigned S (child)}

* Fare during the
conditions are

ckar

I L
Bali-

Kumbat

1230
Ndop
MNdoo

18

300

10

Bati
14,000

&

Ert

8 days
Yes
Forchick
1
ATA
2
none
1113
o
28
Yes

c
c

Celestine

Yes

Yes

Yes

No
Gwanyin
i0

dry seascn.

bad,

Approximation given by the CAP

nf

L A

Bambalang Babungo

1120
Ndop
Ndop
28
300
18
Mbasho
15,000
2
Mbasho
8 days
Yes
G. Ngwa
<1
aThA
[4 oy
none
1389

9 L]
3 q o
Yes
Kombo
Bamunka
No
Yes
Yes
4
Yakumto
C?

r P

G E
Babessi Bangolan

1120 1190 1200
Ndop Ndop Ndop
Ndop Ndop Ndop
8 25 43
200 400 S00
13 10 Q
Finteng Touchou Makulung
13,000 8,000 s
3 b 1
Finteng Touchou Mbuntaw
8 days B days 8 davs
Yes Yes Yes
Njuabe J. Ngwa Ngofon
3 3 1
ATA ATA ATA
a# 2 1
none ATA & none none
= 1225 =
Yes No No
Tumenta o ~—
80 = -
- Joint Coffee Coop, Ndop East -
Yes Yes Yes
Yes Yes Yes
No No Yes
[ & e
Zofoa Nchafua -
3e — =

In the rainy seascn,
the fare can rise by as much as 100 %o 400%.

# Three main markets and three small markets.
spaced evenly over the week: 1)

Market"

o

HoO0ne (1)

“ Three are

One (1) VEW

fgricultural Assistant

in Bamali,

{Bagam Qtr) and 3)

VEW covers Bambili,

in Babae Village,

which falls under

which falls

which

"Bati Market"

"Nyamgin Market {(Baba Gtr).

{(Cycle C at RCA Bambilij

SURVEY OF MAIZE-BASED FARMING SYSTEMS

when road

{usually based on the last Census?}.

The main markets are

{Bati OQtr}) ) "Small

now TSA Bambili)l.

under the Post.
the Bambalang Post.

is covered by Babungo Post.



APPENDIX C

Monitored Field Maps



Triangle Method of Measuring Field Size

Sometimes farmers' fields are in the form of sqguares,
rectangles, parallelograms or frapezoids. However, in most
cases, the shape can only be described as "irregular’.
Nevertheless, any field can be described f{delimited) or at least
closely approximated (in the case of curving boundaries) by a
cerimeter consisting of straight sides (i.e., a polygon: convex
oy concave). It therefore follows that any field can be
subdivided into triangles by connecting the corners of the field.
i the areas of the triangles can be calculated and summed, the
area of the whole field is obtained.

If the lengths of the three sides are known, the area of a
triangle can be computed using the following formula:

Orega = N/ g ¥ (s-a) #* {(s-b) #* (s5-C)
where: a, b and ¢ = the lengths of the 3 sides
and, s = (a + b + ci/2
(example: a=8, b=58; =145
s = (JG+5+6)1/2 = 8
Area = N/ B #* (8-5) % (8-5) » (B-6) = 12 )

By this method, the area of any field can be measured, using
oniy a tape measure.
3 A e e A 36 A A I I I

e
AEN
& N
a /f i N b
£ iy %
b § H N
4 | <Y
LB ! BN
b {c—r)

Krowing the sides of a triangle, the three angles can also
be computed. First, the following simultaneous eguations are
solved for » and h {(the altitude’:

o 42 + RE o= g®

WY o RE = p®

where a, b and ¢ are known {(measured). Solving:

= (™ + a® - h®)/8c and B o5 % a% « gy

Ther the angles can be obtained using a cosine table and the
following formulas:

Arngle A = arc cosine [(c—x)/bl
Angle B = arc cesine [x/al
Angle C = 1809 - A4 — B

Knowing the angles and sides of the triangles that make up
the field, a map of the field can be drawn to scale, using a
ruler and protracter.



T wNuna
Ked jom-
Eetinguh

3 HCmmrymA

Kedjomnﬂetinguh'
0021 ha

2 DJIKANG

Kedjom — Ketinguh

4 VEKEME
KedjommKetin{nﬂl
0,47 ha




— - 6 LIBOE T—“_—F_‘f‘_—f_dvi

Balikumb&‘b 7 IH‘H‘IAS}H
5 BI LLA . O" 11 ha ’ Balikumba't
Balikumbat 10 m 0.18 nha
0e55 ha

8 TAPILI
Balilkumbat
l.24 ha

Balikumbat




12
Bambalang
0454 ha

|

Bambalang

10 NASHIERA

0.17 ha

9 LAPANNIG
Bambalang
0060 ha,

11 TAJ‘WNDONGHIEI\_I_G :
Bambalang ! 7 o rl
0049 ha i X .




13 YAusnmune

Babungo F‘““4
0.23 ha
- 14 TIFUANDONYUI
10 m
Babungo

15 MENSIH
Babungo
0.12 ha

| o

16 SsANYI
Babungo

i
0ol3 ha




17 KUNDE
Babessi
Q.13 ha

|~

1§ NFONDUE
Babessi
0.27 ha

1§ TAWAST
| Babessi
.—-—l | 0045 ha
10 |
%
|
|
; Babessi
20 TFUASHT
St | Babessi
0008 l'la.




21 JARO
Bangolan

0,20 ha

23  KEMBAIG

Bangolan
0049 ha

Bangolan

22 JIJAI

Bangolan
0,20 ha

24 NGIEWA
Bangolan
0. 52 ha




APPENDIX _D

Soil and Plant Tissue Analyses
and

Crop Associations



D (1) Soil analytical results for monitored fields.

Mechanical Analysis Organic Total Avail
Farmer Send Silt Clay pH* Carbon N R s CEC =
% 7 % % e ppm meg/ 100g
Kediom—-ketinguh
Nuna 30 30 20 5.3 S.b O.41 14 e8.1
Diikang 56 21 28 59 2.8 0.2846 10 19 .0
Adih 56 17 24 &'l 4.3 0.26 24 22.3
Yekeme 650 21 18 Hat 3.0 0282 8 £0.3
Balilkumbat
Billa 3b 17 27 5.9 = O, 38 42 217
Liboh 54 28 1 5% b7 @, B7 13 20, 8
Hemash i S0 29 i ) 5.6 0,35 14 30.0
Tafili &l 15 24 5.4 S5 Qw31 @ 19,0
Bambalang
Lapanang b 10 26 Bué 7 B. 21 & 18,5
Nashiera 58 14 28 S.4 3.6 0522 & 14, 4
Tamundangh. 39 13 23 i 3.7 .28 8 14.7
Tagunu 65 11 2és 5.2 3.6 0 B8 i 14,8
Babungo
Janabuh &1 13 24 S.h 4.3 TS b 178
Tifuandonyui 48 22 2 5.5 S04 0.41 20 29.8
Mansih G55 21 24 5.8 3.9 O.24 11 23:.3
Sanvi 7e 35 15 5.9 &.5 .28 34 12.3
Babessi
Kunde 70 2 25 5.8 3.0 D11 2 1.1
Ntobusa 56 o5 19 59 S8 Q.29 2 24,1
Tawase 56 2 20 &H.3 4.8 $.30 a9 235
Fuashi &b i4 20 &.8 4.2 0,18 17 151
Bangplan
Jaro &8 17 19 5.0 b.b6 Q.33 14 2.0
ijah HO 27 13 96 7.6 0.51 45 30.4
Kembarg & 20 ih 3: 8 3: 8 0.17 i8 13.5
B kwa T Z 1é& 557 2.5 013 2 > I

- pH (0 1. ¢ 2.5

W Bray—e

s CEC (NH«. DRz, KEL)

Analyses by the National Spils Centre, Ekona Station, PMB 351 Buea
and Dr. Animesh Roy, NCRE Rice Agrenomist, IRA-Dschang.




D (I} (continued) Soil analytical results for monitored fields.

Base™® C:N
Farmer Saturation Ratio L Ca** 28
% meq/100g meg/100g meq/100g
Kedjiom—Ketinguh
Nuna &1 1é 2,75 7 .60 G40
Diikang 57 15 #: 23 733 0.00
Adih 62 17 2.38 10.88 Q.00
Vekeme 45 13 1.57 bl 87 1.61
Balikumbat
Billa 84 20 3.34 12:95 0.00
L.iboh 81 17 2.54 12.72 0.00
Hemashi 72 16 G, 14 164.78 0.00
Tafili 44 18 1.51 S5.%4 ¢.00
Bambalang
Lapanang &0 i8 b 7Y 5.81 O.04
Mashiera 49 17 1,88 4,47 Q.00
Tamundongh. &2 14 y (P & | a.bl 0.00
Tagunu 68 i& 1.469 Taoi Q.00
Babungo
Janabuh 4& 12 201 4,96 0.49
Tifuandonyui 32 i3 2.87 &.08 .73
Mensih 52 16 Ha T2 8.77 0.0&
Sanvi 58 17 1.:.35 519 Q.00
Babessi
Kunde 47 27 1.18 2.67 Q.3
Ntobua o9 20 3.94% 10.082 Q.00
Tawase 83 16 s T B 12.14 Q.00
Fuashi &5 23 a1 Gin71 0.00
Bangclan
Jars L0 20 .83 3.42 0.00
Jijah iB iS5 1.43 331 D. 15
Kembang 25 28 0.95 2.1l Q.51
Mgikwa 1& 20 Q.41 0. 93 0.7&

* Total exchangeable bases {(TEB) / Cation Exchange Capacity (CEC).



Farmer N B K Ca g
7 % % Y %
Kediom=Ketilnguh
Nuna 2.39 0.459 3.84 0.37 0.19
Diikang 296 0. 382 2.42 053 0.26
Adin t.E25 0.186 2.37 G L 05 39
Vekeme 2.68 Q357 2.40 Q.47 0. B0
Balikumbat
8il11 B e 0.354 3.00 B0 0.36
L i bah 2.57 0.420 3.23 .33 D 1.2
Hemashi 2.34 DL.214G o .a8 .35 3. 20
Tafiti 1.90 0.476 3.74 0,42 Q.40
Bambalang
Lapanang 2.537 80.277 S5.65 035 0,289
Nashiera & e Q.242 288 Q29 0,19
Tamundongh . 2.24% 0.490 3.49 0.4b6 0 .38
Tagunu Y: 75 D.hi12 3. 34 0.51 0.3¢
Habungo
Janabuh 2,489 0,420 2.56 0. 38 881
Tifuandonyui o 0.256 2 .54 .31 Q.41
Mensih 2. 5048 0,382 .23 0., 39 o, 28
Sanvi 2.77 0.273 2. 38 Q.43 Q.27
Babessi
unde 2.481 0.354 2. 40 0.67 (i =
Ntobua 2.34% 0. 273 e s%3 G40 (]
Tawase 1.78 .238 R 0.8% 0,34
Fuashi 1.928 2. 189 .40 G B7 0,30
Bangolan
Jarsg i+B3 Q.300 3.10 GV Q.17
Ji jah 2.34 2,386 2.88 0.31 0,30
Kembang 2.00 0.186 2.00 O.21 0.18
Ngikwa Bl e e o Mg Majpe @ 00000 seessseeseees

Analyses by the Mational Soils Centre, Exkona Station, PMB 51 Buea




D (III) Observed freguency of selected crops in crop associations on
130 randomly sampled maize fields in the Ndop Plain (1987).

o i i i o i s s o A G g e A W S S S e G e W | i e i Y S S A S e N R . Y S AU PAOG W SIS M WS A S S S S S S (S S S ST S e S St SR G S =

% of fields in

Crop which observed
(%)
Maize 100
Colocasia ' &5
Macabo b4
Groundnuts &3
Okra 56
Yams 55
Beans 53
Pumpk in 47
Plantain L4
Egusi melon 43
Cassava 32
Bananas 28
Sweet Potatces 15
Cowpeas 13
Huckleberry i2
Coffee 12
Raphia Palm 5
0il Palm =]
Mango i)
Bambara BGroundnuts 3
Irish Potatoes (=4

-+
-
i1}
—t
2 8
il
~]
7 g
4y}
(=]
1]

Mean number of crops per 2.0) (range = 2-14 crops)

B ————eeEE eSS P DRt e i e



APPENDIX E

Labor Utilization Tables



E (I

Mean labor utilization

cropping system, by farm operation.

e e g o o ——

Farm
Operaticen

{man—hours ha"%)

for the maize-based

o o o . . i b o o S i i S R o o b A S e ot ok e Y8 T P S et i o o e e, Vo i e

e e e e e o . e e e —— ——— ———— T —— — T — o T — o = T S T ——— T — .t o o o o S S e B i B o o i

lLand Clearing

Land Preparation
& Planting

Weeding
Fertilizer Applic.

Harvest &
transport

{other")

17

ee

2c

man—-hrs/ha

v e s e . e i o S S T — T —— Vo ——— — " ———r T — v —— o o o o B T B i i o e e ] i i S, P S o S o e it

Total Monitored
Field Labor

Mean SE
man—-hrs/ha

207 [11%1 39

659 [36U] 71

513 [284%] 48

24 [ 1%1] &

342 [194] 49

(23 £ S%l

1838 L100%l 158

o e e e . e i e e e e S o o D P e i e i i S . e i e S et e e e S S e i o St . S S Vo S e S St s B o S S S

* Thinning maize;

E (II)

earthing up

Mean total labor utilization

farms, by farm enterprise.

e — o ——— . S e S o i ey 7 o A 2y S S S P o — A S —— i T ey e i o S ] N T T T 2 i e i Wk Mo o WS S st o o e e

Farm
Enterprise

{man~hrs)

203 L[12%1
548 [33%]
5082 [30%]

20 [ 1%
284 (17%1
(118) £ 7%1
1675 L[100%1]

etc.

for the monitored

A1l crops
Monitored fTield
All other crops

Household &
gff-farm

crop

Mean SE
man—-frs
2283 [Ba4a%l 230
S76 (25%)
1707 (7D%)
o E1&%13 =
2728 L1QO%U] 254

Median

man—hrs

2162 [79%]
336 (254)
t62s  (7D%)

372 [21%]

PR ————— R
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Har
Tra

the maire~-based

vest &
nsport

E (I11) Mean labor
cropping system, by
Labor tand
Zlass Ciear
Husband 5e
Wife (ves: e
Children® 32
Other

household 25
Farmer Group 2
Hired iy
Total 207

utilization (man—-hrs ha"') for
operation, by labor class.
Farm Cperation
Till & Fert.
ing & Plant Weeding Applic.
{(man — hours per hectare)
120 73 -
320 284 11
74 77 13
43 39 -
28 2e o
Tl iB -
&s2 213 24

Under 13 years.

E {1V} nistribution of maize-based cropping system labor utilizatio
(%), by operatien, by labor class.
Farm Operation
Labaor Land Till & Fert. Harvest &
Class Clearing & Plant Weeding Applic. Transport All
(% of labor contributed by each labor class!?

Husband 23 4 i8 % 14 % O % 14 A 16 %
=iy (L7%) (40U (24%) (0% {16%)

Wife(ves) 45 _49 53 _ab _aa 49
—— (10} (3&) 3y (L) ¢ L2

Children™ 1.8 17 o _54 27 i8
e 10 (22} {23) {4) (28

Other

househoid § 7=} . _ g 9] - 8

Sy (18> {28) {23) (0O (2400

Farmer Group E < . O i a2
TR (3) {446) {36 (o) {16)

Hired 2 11 & o i -
el (&) (73} (18} (0D (10)

Total 1o % 1Q0 A 100 % 100 % L0 % 100 4
=iy (11%) (3&%) (28B4 {192 (194)

# tnder 13 years (for which 2 hours worked = | man-hour)



E {N) Mean weskly labor utilization {(man~hrs ha™*) for the maize-
based cropping system, by operation.

Land TRLLI & Fert. Harvest &
Week of Clearing & Plant Weeding Applic. Transport Total
{man - hours pear hectare)

Feb i3 15 13 O & ) 1
16 74 28 0 0 0 109

23 i 25 G ¢} 2 59

Mar 2 26 14 (o] 0 0 34
g 10 iy Q 0 o &3

ié & 82 0 0 1 F0

23 1 107 o 0 0 114

30 0 107 o 0 o) 118

Apr & O 335 8 O QO 41
+3 O 32 & 0 9 33

20 0 g9 21 0 o 52

27 o 8 48 o 0 5S4

May i 4 & &3 O O T
it 0 2 39 1 o] 43

18 1 2 56 & @ &3

25 0 i az 7 0 7

Jun 1 i 1 23 5 1 30
8 1 2 20 o] 0 2&

15 &) 1 11 O i 13

22 2} 1 25 &) 3 23

g9 G O 40 0 £ &7

Jul b 0 O 87 0 O 41
13 O 0 as Q ¢ 1

20 0 o ai 0 2 43

7 O e} 15 o 1% L2

Aug 3 0 o ag O a5 28
G 1 & 5 (6 20 ks

17 O 0 Q O 40 LO

2h Q ¢ 0 O 34 B3

a7 i i2 O O 54 59

Sep 7 6] 14 O Q 48 &1
14 0 1 O O 13 L&

21 0 & O Q 16 24

28 0 & i 8] 8 10

Oct a o 13 ¢ C i i5
12 O a8 O O 2 L

12 O i Q o 0 16

2&6 2 5 O O 0 a

Nowv 2 & i 0 0 =2 i5
e 2 7 2 O Q i io

1é& o 1 ] O i 7

23 & 0O 0 o ) 5

30 G i ¢ O 1 16

Dec 7 3 5 0 & g L2
14 O & C (6] 1 7

=i 0 iy 0 O 2 1é

£8 2 o s © 10 15

Jan £y ] 2 G &) Q 11
1t Q ¢ o e} 1 7

18 & 1 O 0 e 5

25 L& & 0 O i 15
TOTAL 207 659 513 24 342 1838




E (V1) Moan weekly labor utilization (man-hrs) for the moniltored
farms, by farm enterprise.

Monitored Other Al Household & Total
Week of Field Crops Crops off-Farm Farm

{man — hours)

Feb e 11 1 12 (BOW) 3 ({20%) 1S
i 30 20 a0 (B8%) 2 (12%) b 7

23 = 2 54 (81% 12 (15%) &3

Mar & i 32 44 (B&%4) 7 (14%) 51
& 16 28 44 (8&%) 7 (140} 51

is 24 G L 65 (224 =) { B%) 74

&3 a2 33 &3 (F0O%) 7 (10%) 7e

39 33 19 82 (88%) 7 (12%) =%

apr 6 18 23 &1 {83%) 7 (15%) 48
i3 14 F 51 3%} &4 { 74} 30

20 gz 87 52 {FEN 4 ¢ gul 53

a7 18 28 48 (&R e { 4%y 48

Mavy i 21 £S5 4b (88%) 6 (12%3 i
1 13 3l fty (F2%) i (84 48

i8 a2 26 L {96%) e { au) 48

25 12 17 b {85%1 ] (13%) 34

Jun 1 i dé& 47 {9an? & ¢ gl 51
g 7 a7 Géy {83%) g (17%) 23

13 ] 35 40 (85%) 7 t135K) 47

22 10 35 43 (8841} & ¢1an o1

&% 15 =9 iy (22%) 4 { BW) 48

Juld & 14 29 43 {F1%0 3 { 9% 47
13 19 28 41 (8741 & (13%5 47

20 17 2& 43 {B8%} b {1E%) 47

27 14 33 47 (835%) a8 (154} 55

fug 3 2e 28 30 (72%) 19 (2g%) &9
io = a8 46 CFTEY 14 (28%) &0

12 13 35 &8 (BN 8 (1143 76

24 113 5 T &5 EGEW & { 8% 71

31 17 33 70 (g9 & (1143 7%

Sep i 18 37 i (83%7 Ed {17%) &b
14 7 36 43 t78%) ie2 (2g4) B85

g2t < 3s 42 {78%) ig {(2as 54

28 & ag 38 { 2:0% ) té6 (30%) 54

gct b5 L 29 2 (70%) 14 (304} 47
e 2 30 32 (&7W) 14 {33%) 48

1% S 40 43 (7ak) ib (26%) &1

26 3 87 a0 {2343 13 (25%) 23

oy v & = 43 48 (80%) 12 {20%} &0
9 3 & & 47 {78%) 1.3 {229} =16]

18 3 33 36 (&R 1& (3L1%D ac

£3 1 27 30 {&7% ) 13 (33%) 45

30 & = =8 (BO%) 14 (280%) &9

Dec 7 3 &8 21 (G1%) 12 (19%) 43
14 3 i o ol {89%) 7 (11%:3 &2

2k 3 &1 24 (70U 10 (30 3%

&8 3 &7 30 (7090 13 (3047 43

Jan & 2 - 3 (80U} 7 (20%) 46
L3 3 a7 40 {74%) 14 (2&6% ) Sh

18 2 295 BF (&84 17 (328%) 34

2GS L 34 38 (72%) 15 (28%) 23
TOTAL 574 1797 2283 (Bau: 445 (16%) 2728




E (VIL) Mean weekly labor utilization (hours worked) for the monitored
farms, by labor class (whele farm = ail crops, household plus off—Farm).

e g s emte sttt s e e S A D A e e e o S i it s A e S | e Sl M, e e T T 5 S by e e 5

Other Farmer
Week of Husband Wife(ves) Childrer Hehid Group Hired
{man = bheours )
Feb 9 3 11 i (8] 0 O
1& Ié a4 =3 £ 1 1
a3 1é a1 5 3 7 6]
Mar B 1t 29 4 2 3 2
s 13 31 i 1 i 1
i1& 13 & it i 7 2
23 L 28 18 3 5 a2
a0 11 31 8 2 iy &
aBpr b & 28 5 & ) e
i a8 28 & 5 5 4
20 7 29 4 & 3 2
& 10 B3 & 3 2 =
May iy i1 30 3 3 3 2
11 10 cle £ & 0 &2
i8 & a0 £ &4 2 3
Fomdn 7 18 5 3 O 1
Jubey i 10 28 7 i O 2
g 13 28 10 1 1 1
i3 i1 2& 8 3 O O
2 10 244 14 e & 1
=27 G 26 10 &2 1 3
sk & 8 25 9 1 1 2
13 7 23 1a i i 4
2 8 21 1E £ 2 3
74 16 24 16 3 & 3
RAug 3 11 a7 18 B8 2 &
10 7 el ié b i &
17 10 27 iB S 7 e
=24 ig 30 146 B8 2 3
31 13 3t 15 8 & 3
Sep 7 13 29 e & 1 )
ia 12 26 iy 5 & 2
21 i 2é iy & i 3
&8 ih 27 4 3 iy 2
Bt o 14 2 2 4 & i
1e i 27 e 3 O 2
19 17 18 e 3 16 2
26 15 r=le] 4 g ¢ &
gy 2 ) e 28 4 3 1G 1
2 ie 24 3 iy 16 1
1& L4 21 & Ly 1) 1
23 16 20 3 & 1 1
30 12 26 & iy 2e 1
Dec 73 i 2 3 & 21 1
Lé LE 2 2 & 20 1
21 1O 15 2 £ O z
28 12 20 7 2] ) 2
Jan 4 ig 2 &G i 1 3
1.3 14 27 8 A ) 23
18 12 30 & 4 e 1
25 13 2% 2 & 2 2
TOTAL B9 214 13283 48% 347 13n 185 7% 212 8% 117 4%




E (VII1) Maize-based cropping system labor utilization (man-hrs ha~'},
available family labor (man—hrs year™?®) and tctal farm labor utilization
{man—hrs) for the individual monitored farms.

Maize Crop Avallable™ All Total 4 Avail.
Farmer Syatem Family Labor Crops Farm Lab. Used
man—hrs/ha man-hrs/yr man-hrs man—hrs (%3
Kedijom~Ketinguh
MNuna 3918 4120 4089 4411 {7
Diikano 3623 FERD Si4é 2669 {28)
Adih 1830 7630 07l 3252 (42)
Velkene 2451 180 3293 811 {(42)
Balikumbat
Billa 1848 5610 2545 2731 (4%)
Libah 2364 6630 2124 2811 (42)
Hemash i 2730 9100 L1614 1691 (33)
Tafili 1557 12750 3834 3743 €313
Bambalan
L.apanang L&G2 12730 1470 1533 38}
Mashiera 1673 12240 SES 16%6 {142
Tamundongh. 1062 10200 8199 2738 (E7)
Tagunu 1947 146830 1838 1925 tiz)
Babungo
Janabuhn 735 2040 828 847 (42}
Tifuandonyui 1667 163880 84 1034 { &}
Mensih 1698 8160 1028 1097 (132
Sany: 06 131730 842 1192 (199
babessi
Kunde 1G24 &430 g21e 346468 {381
MNtobus 1575 6630 224e 3065 {481
Tawase 1158 20400 2214 J440 ¢417%
Fuashi 825 PE90 788 3C¢18 {310
Bangolan
Jarg 2870 &1E0 3063 3158 (58)
Jijah 28&6 LGORC 8177 2701 {&&)
Kembang 1306 L1286 5700 &4&1 (589
Mgiwwa 869 &£120 2021 2570 {42)
Mean 1838 G333 2283 2728 (33)
85E 158 874 230 254 € 4}
C¥ G4 Fh LO% Fh {11i%)

cmputed as follows:
- family includes nusband, wives, children and cther household.
~ pach adult (15 yrs. and abeove! = 40 hrs/week = 40 man—hrs/weelk.
- mach child (< 15 yrs) = 20 hrs/wesk = 10 man—hrs/weaek.



E L{IK) Mean monthly hired labor utilization {(man—-hrei, wage rates
(fCFA hr~*) and propertion of farmers (%) using hired labor on the
monisored farms.

Mearn Total “ of Farmers

Hired Labkor Mean using Hired
Month Utilization Wage l.abor

{man—hrs) {(fCFA/hr) (%)
February '87 1 BLT 8
March 10 32é 2%
April 18 189 =25
May 7 195 21
June & 2h1 23
July 13 200 33
fBugust 27 100 Lé
September 1 iy 204 33
Dcteoher 7 200 “4&
Movember iy ige 4&
December & 185 38
January '88 "7 165 a2
Total 114 = -
Mean Yy 206 33
SE 2 14 3
Cv 20% 8% 10%

Median i 1398 a3



APPENDIX _F

Food Crop Commodity Prices



F (I Mean weekly food crop commodity prices (fCFR kg-t) for six (&)
villages in the Ndop Plain®™ (1987-88).

Maize G'nut R i [d =3
Weel of Grain Grain Beans Cocoyam Local Imparted
Feb e T 420 163 53 166 178
2 a9 418 136 i 158 175
ié &9 477 157 49 158 175
23 e Slé 163 49 166 1FS
Mar 2 78 uge 163 = 1468 178
% 73 S04 148 a2 168 L77
16 78 489 1727 52 168 1.5
=3 78 4 & 182 S1 172 L7713
30 51 508 181 £ 170 169
fApr b gz 548 217 53 171 164
13 gz H516 218 52 185 195
20 azv D02 i 0e 1éad 187
27 21 308 224 54 146 198
Mavy £y 22 D3 232 85 i47 158
i1 160 330 Bes 55 147 158
18 102 SL9 185 55 151 163
a5 103 4893 182 54 151 158
Jun 1 23 TS24 263 a8 167 158
8 e 499 199 52 1y 159
i% % H5E9 199 i 140 i51
e S E] 532 2t &l 136 154
29 B85 479 209 52 133 153
il & G4 5328 208 &7 134 153
13 7 S4l 203 &9 134 182
20 78 543 197 63 130 158
27 e 0491 178 63 134 198
fug 3 &O 217 179 5% Y 15&
10 61 o499 1B7 Sa i31 182
17 S4 6431 124 51 135 156
24 se 438 187 51 137 156
31 48 47 183 b o 140 156
Sep 7 38 02 L &7 Sé 142 161
14 38 406 178 153 140 161
21 39 401 181 el 138 161
28 37 3%0 186 45 143 194
Uct o} 38 384 189 43 141 156
i2 a8 381 124 49 148 1866
59 2o 373 126 43 152 11
26 as 374 161 4b 194 1714
Nowv 2 36 Fg= 185 &3 158 175
2 a7 344 183 47 155 175
14 35 378 174 43 155 169
243 a5 379 17& 45 157 1469
20 24 3466 1465 41 1853 1 &b
Dec 7 35 349 141 iy hy 157 1&7
14 33 380 1 &8 38 160 170
i | ag aAgob6 168 a8 155 166
28 34 255 1&7 40 195 166
Jan & B3 26 169 25 154 1&6
11 o 304 171 38 142 1646
i8 s i 313 176 35 150 166
23 35 31é 179 3 150 170

* Wadjom-Ketinguh, Balikumbat, Bambalang, Babungo, Babessi and Bangolan,



APPENDIX G

Monitored Field Crop Yields
and

Farm Produce Sales



g (1) Mean monthly crop yields (kg ha—*), total crop value
(fCFA ha~') and gross returns to labor (fCFA man-hr™%) t5r the maize-
pased cropping system.

._._-..-....—_....-.-—..__....a-..-_.-._.__..__._.._.-.—.--...-_.-_...._.......—_.._._....._-_..-._._..-._....._....._._.....-.._.....__......._._.-_...._._.—.—........._...

February '87 0 0 8] 26
March 0 (] 5] 30
April 0 6] Q Q
May O 0] ] 0
June 1 Q £y 0
July 133 1 a8 Q
August 12873 10. 14 O
September S6é6 37 10 O
October Q 3 O 7
Movember 4] 1 O i 4
December Q O 1 2
January ‘88 8) 0 i )
Mean Total 1973 54 a8 79
Median Total 154646 = = =

Total Crop
Value (fCFA/ha)l 72,999 + 21,050 * 7,026 + 3,402 = 104,487
(70%) (20N LT (3% (100%)

Gross Return %o Labor = 57 FCEA/man-hy
(net of hired iabor) = 48 FCFEA/man—hr

& (1I1) Mean monthly farm produce sales™ {fCFaY, by farm gnterprise.
All Animal Other Total
Month Craps rpducts Goods™™ Sales
{ Fr ancg6&s cCF &}
February '87 5,695 (F14} g ¢ o) =73 { 9% &,267
March 818 (22% Ot O%) 2,955 (78%) B,773
Gpril 588 (72% 0 { 0%} 263 (28%) 50
May g5 (35U o L 0% 1,795 1&65%) 2,480
June 525 (24%) 100 ¢ 3% 1,520 (71%) 2,145
July 1,918 (75%) O ( O L850 (254) 2,568
August 3,104 (S1%) 75 ¢ 1%) 2,848 {47%) &, 046
September 5,829 (71%) 0 O%) 2,435 (29%) 8,264
October H,381 (814 166 ¢ 1%) 5,005 (48%4) ig2,552
November 5,858 (524%) 1,888 (10%) 5,085 (384) 13,1598
December 28,377 (80%) 1,384 ( 4%l 5,893 (164} 35,653
Jaruary 88 78, 1182 (FLR) 1,828 | a%n) 5,071 ¢ 7%) 77,005
Tatal 131887 CFA Y 4,801 (3%) 35,071 (20%) 171 180

Rice (& fTarms) = 57,527 (34%)
Coffee (13 farms)= 33,399 (19%W)
Epmod Crops (all) = 40,301 (24%)

» MNet of transportation to market costs.
ww Prpcessed foods (egusi pudding. gari, etc.?, palm wine, lHandicrafts
{mats, chairs, etc.), etc..
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