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:I t ~ l f  l' pcj31;cd ti, t >is grrj,ject~. Our t:h~.nks are a h c  extended 

t v  t h c  M~nagc r  and ~ t a f f  o f  t h e  American Club and Commissary 

who h e l p e d  u s  a g r e a t  deal t h roughou t  t h e  pe r iod  o f  our  s t a y  

in ghana. 
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u s e  of f a c i l i t i e s ,  s u g g e s t i o n s  and advice f rom t h e  staff of 

various r a t i o n a l  and international o r g a n i z a t i o n s  s u c h  as Crops 

Resea rch  I n s t i t u t e  ( C R I ) ,  S o i l s  Research  1 n s t . i t u t e  (SRL), Gra in8  

and Legumes Development Board (OLDB),  CIDA-CIMMYT-CRI G r a i n s  

Development P r o j e c t ,  t h e  Department o f  A g r i c u l t u r a l  E ~ g i n e e r i n g  

and t h e  Technology Consu l t ancy  C e n t e r  o f  t h e  U n i v e r s i t y  of  

Science and Technology - a11 a l o c a t e a  a t  Akumasi; t h e  Agr icu l -  
= 

t u r a l  Resea rch  S t a t i o n ,  Nyankpala;  t h e  Ejura Farms, Ejura; and 

t h e  Nucleus Farms ;nd O i l  M i l l ,  Atebubu. We e x p r e s s  o u r  sincere 

t h a n k s  t o  a l l  o f  them. 
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w e l l  as  f o r  t h e i r  h e l p  i n  t h e  d i a g n o s t i c  s u r v e y ,  s e l e c t i o n  o f  

farmers and management of on-farm t r ia ls .  We s i n c e r e l y  appre- 



uncic?rt:3 1 ; n n c r  and hard  work In the f i o l d  , deopite numeroua 

pro\~,,crns w l t h  respect t o  g e t t i n g  food and o t h e r  supplies and 

imat t r a c t i v e  service conditions, But for their sincere efforta, 

t h e  s u c c e s s f u i  conduct of  t h e  field trials would have been 

! ~ i g h l y  imposs ib le .  

Thl? t e c h n i c a l  suppor t  r ece ived  from t h e  scientist8 of the 

Core and I n t e r n a t i o n a l  Programs and t h e  administrative support 

r ece ived  from t h e  a d m i n i s t r a t i o n  s t a f f  o f  IITA i s  very much 

a p p r e c i a t e d ,  We p l a c e  on r e c o r d  our  g ra t i tude  t o  t h e  Director 
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Last b u t  no t  leas t ,  we a p p r e c i a t e  +he enthusiastic coopera- 

t i o n  o f  farmers of t h e  Atebubu area i n  t h e  conduct of diagnostic 

surveys and f i e l d  trials. 

Team Leader, S o i l  
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MIOHLLaliTS OF THE PROJECT - 
':'lla :.lTiJAS ( h:al?aged Inpu ta  and Delivery of Agriaultural 

:;P r q r  ! st? o ) P r w j  ec t; , sponsored by USAXD and the Oovernment 

of' OIiape, W I ~  designed t c  improve food crop produation and farm 

.i.naorno ol" srriall farmers  i n  t h e  Brong-Ahaf:, Region of  Ghana, 

The Small Farms Systems Researoh i s  one of s i x  ocmponents of'the ' 

NIDAS Pro joo t  and waa c o n t r a c t e d  t o  IITA for  implementation. 

llhc prtincipal  aim of  t h e  r e s e a r c h  component i s  to a s s i s t  the 

Government of  Ghana i n  deve lop ing  farming systems research 

c a p a b i l i t i e s  i n  the 3rong-Ahafo Region. 

A d i a g n o s t i c  farm-survey o f  t h e  area was conducted during 

October  t o  December 1980 t o  a s s e s s  t h e  p o t e n t i a l s  o f  and 

c o n s t r a i n t s  t o  food c rop  p roduc t ion  i n  t h e  p r e v a i l i n g  farming 

systems.  The f i n d i n g s  o f  t h i s  survey a r e  d i s c u s s e d  i n  a report 

e n t i t i l e d  ''An a p p r i a s a l  of t h e  p r e s e n t  farming systems of the 

Atebubu D i s t r i c t  o f  Ghanau (Ralasubramanian e t  a l . ,  1982) 

A farmin; sys tem r e s e a r c h  (FSR) model f o r  Ohana has been 

developed and d i s c u s s e d  i n  s e c t i o n  2 (methodology).  O f  t h e  

s i x  s5ages i n  t h e  model, t h e  f irst  two s t a g e s  on t a r g e t  area 

s e l e c t i o n  and d i a g n o s t i c  survey  were completed i n  t h e  p r e s e n t  

phase o f  t h e  p r o j e c t .  The pre l imina ry  r e s u l t  of t h e  s t u d i e s  

conducted during 1980-82 a r e  d i s cus sed  i n  s e c t i o n  5. 

O f  t h e  c l i m a t i c  f a c t o r s ,  t empera ture  and r a d i a t i o n  a r e  

I f a i ~ ~ l y  adequate  f o r  c rop  p roduc t ion ,  but r a i n f a l l  i s  very  un- 

r e l i a b l e  due t o  h igh  v a r i a b i l i t y  and pdor d i s l w i b u t i o n .  There 

i s  a h i g h l y  i r r e g u l a r  sequence o f  dry  and wet y e a r s , . w i t h  no 

d i s c e r n i b l e  p a t t e r n .  



T , ; , 3 c b  rritrrr-yew i W 1 / 4 4 ? )  n w t j  ~u\\rt i ' l ,  rthfaS3 l a  31Qi, mn WSX0 W m h l  

vrtlta.;* t;1l1 i?N 1 91\rI dtlH:! nw Mtf4 C U N ~  692, P ~ Q $ $ ~ $ ~ ,  

: I . w I I $ ~ ~ J . ~ P  1 t4h tn ch t ly rtllntud 1. rrxv QWQ 1IFu)esarr $ha Fmgusnt 

aooluwroe oI' w\wt tern dwu@-ibs d\wirq naqy setsan m4 tih wp~zdllaCed 

ah lft; in pmic rnirlt'1ill1 perla38 anufto alka~ieum amp falma m h@ppnsd 

i n  3,993. rlrd 1!?3?. The, snly l'~aaibl6 way t e  oapo with thia rainfa11 

pn: tr),tlr'r !J t o  ~ d ~ p t  ~ t u g p r n d  plnrltlng o f  oropr, war an axt;r~nderb plantdm 

moasan, 

?he I.und form uf the area i a  flat; t c  undulating, The wgetation 

i :~ typical of' the interior savanna (tall -8 and open transitional 

forests) and the  so i l s  have developed f r o m  t he  Voltain Sediments. Two 

i~nportant s o i l  (catena) associations found i n  t he  area are: 

a. Kintampo - Wenchi - Techiman - E j u r a  - Amantin - Denteso - Ssne 
b. Nyankpala - Kumayili - Kpelesawgu - k a n g n a l i l i  - Lina - Volta 

These so i l  series have been described and classified and their alg.'on&c 

suitabil i ty and f e r t i l i t y  capabili ty have been worked out. &nemlly 

upland so i l s  are shallow t o  fa i r ly  deep, poor i n  organic matter with low 

inherent f e r t i l i t y  and moistrue mtention capacity, poor t o  imperfect 

subsoil drainage, mid high susceptibi1i:y t o  erosion on slopes greater  

than 5%. On the other hand, the hydromorphic so i l s  found i n  the lower 

slopes and valley bottom are deep, low t o  medium i n  organic rrprtter and . 

nutrient contents, poor i n  drainage and hi@;hfy susceptible to flooding 

during p&s of the year. Erosion hazard is minim1 i n  lowland soils .  

The major causes of s o i l  degradation i n  the area am exploitation of 

land without. an,y regard f o r  so i l  conservation, ~ d u c e d  fallow period and 

extension of cu1t;ivation t o  highly unstable marginal. areas due t o  demographic 

pressure, and the present exploitative land tenure system of Ghana which 

encourages land misuse. 



PI uinur+imxl. 

Yarll - 
R q m a e  wa~ r rmt ly  up t o  30 kg/ha each af N, P& and ~ ~ 0 ;  at th ia  

fexlt;iiizcr rate, water yam (D, - -  alata) gave 35.55 increase in yield 

over control as against the 13.9% increase i n  yield sf the white yam 

(D. - mtw~data); larger seed yam formation of short season Puna and 

Labacco (D. - rotundata) due t o  f e r t i l i z e r  use impressed the local 

yam f'armers 

Maize - 
A rate of 60 t o  90 kg N and 30 kg each of P 0 and K20 per ha seemd 2 5 
t o  be adequate for a good crop of maize; inclusion of zinc but 

not rmgnesium i n  the above f e r t i l i z e r  schedule may further improve 

the yield because the in te r io r  Savanna so i l s  m deficient in Zn; 

leucaena leaves c o m p ~ ~ d  favourably with fe r t i l i ze rs  as a nitrogen 

sowce fo r  maize, incorporation and banding of both being better  than 

broadcasting on the surface; s p l i t  application of leucaena leaves 

and fe r t i l i ze rs  did not give any yield advantage i n  a low-rainfall 

year (1982). 



;rulnfr,,red from blmt; when high fertilizer doseo were used; weed 

intenuity incmnaed with fwti l izer  use, causing concern amcng r i c e  

filmrs who insisted that they need herbicides for weed control before 

they *.'urq?rove pice yields with fer t i l izers .  

Cowpea 

Response was good t u  the x ~ s i d u a l  effect of fertilizers applied to 

the previous maize crop; there was a poor yield response 

and trace elemnt s application. 

Groundnut 

Rhizobium inoculation neither improved nodulation nor did it increase 

the seed yield of a local groundnut variety "Konk~ma'~, thereby indica- 

t i n g  the effectiveness of the native Rhizobium population. 

Preliminary results  of the leucaena alley cropping trial show that 

the leucaena grows f a i r l y  well i n  the  transition zone of Ghan&, The height 

of the Leucaena one year a f t e r  planting was 261.4 - + 32.9 cm and the circum 

frence at 1 , height was 6.4 t 1.7 cm. It ran be pruned 4 t o  5 times a year. 

the dry leaf yield being 5CQ t o  1000 &/ha per cuttin@;. 

In the alley cropping trial food crops yields were depressed due t o  the 

shade effect of l ive  stakes on yam and competitiorj f o r  moisture between 

the leucc?ena and food crops during the frequent dry  spells i n  1982. ?here 

is need fo r  M h e r  test ing before conclusions are drawn. 

I n  variety testing, preliminary evaluation of several varieties of maize, 

rize sorhgum, groundnut, and copwea yas conducted. 



I n  m i.ze IITA variet;ies TZSR-W and TZSR-Y were fomd t o  ke high yielding 

n l d  irt f J ~ c  SWTE! tirw more resistant t o  maize s t ~ a k  virus attack than other 

v m * i t  t:i es tected, For M h e r  evaluation the IITA and CRI varieties with 

C.IWWf? varieties rjuar~acaste 7729, Los Banos 7622, La Maquina 7843, Poza 

R i m  7822, Across 7728 and Acrosr: 7643 are recomnended. 

I W ~ Y  lowland ra infa l l  conditions, r ice  varieties I T A  121, TOX 711 and 

a Ztxai. white vzr1iet;y yielded more than 5 t / h a  i n  1981. ITA 121 failed 

ndserably in 1982 due to  very low ra infa l l  and mid seaseson dry spells. 

Except the short duration Dwaao Precoce, no other variety performed well 

under upland conditions, particularly when the drought was severe. %us them 

is an urgent need to  identify suitable short season and drought-resistant rice 

varieties for  th is  area, 

Grain yields of sorghum varieties were poor due t o  head mould f'ungus and 

insect a t tac t .  ?he degree of head mould flu?gus infection was related t o  

cornpaction of the heads, which suggest that sorghum varieties with compact 

heads are probably not suitable f o r  the Atebubu area, Among top yielding 

groundnut varieties Florispan Runner was the mst consistent. Other good 

varieties include Nani Pinta, MK 376 and Kor-koma. In the International 

Cowpea Observation Trials, Vita-5 gave the best yield followed by vita-8, 

vita-li and TVx 184ElC. 

Yam production management studies on mound size showed that a medium 

size mound of 1 . 4 l m  x 1 , 4 l m  spacing with 5000 moundska gave hi-r and 

more profitable yield than farmerst mound size of 2rn x 2m spacing and 

2500 mounddha and was also more profitable tharl the s d l  s ize  mound with 

lm x Im spacing and 10,CCO mounds/ha. This mound s ize  was also better  than 

the f m r t  size in reducing yield loss due t o  nonstaklng and late planting 

as well as i n  enhancing quicker seedling mrgence. 



I n  clctermining an appropriate method of seed bed preparation for  

pru?dnuf;:  ploughing was found t o  give higher yield of groundnut than 

r i d g i q  but  was not significar,tlysdifferent. No-tillage m'chod reduced 

yield significantly.  

I~leeds, especially Inperata cylindrica, disease and insect pests  tm 

the q j o r  problems of crop nmagemnt in the Atebubu area. 

kvelopment of complete packages on crop production and land m m p m n t  

wn:; not possible due t o  lack of tire t o  ver f i ty  initiai fkdiqp i n  

nul.tilocation on-fann t e s t ing  t o  formulate packages and validate them at 

the farm level. 

Because the research site selected i n  1981 was not rccessible thro~&r 

out the year, in February 1952 a new and permanent site f o r  the research 

farm was acquired near the Atebubu Trainire  C o l l e p  by t h ~  side of the 

Kumasi-Yeji road. Nearby a mteorological s t a t ion  was established. mese 

two f a c i l i t i e s  can form a nucleus f o r  the CLill developmnt of a food crop 

research farm i n  Atebubu. Additioaal f a c i l i t i e s  t o  be b u i l t  are off ice,  

field laboratory, storage, and housing f o r  s t a f f .  

Throughout the project execution period t o  counterpart; staff was 

available t o  worn with IITA sc ien t i s t s  a t  Atebubu. ?here was virutally 

no progress i n  the graduate and inservice t raining of the local s taff  

due t o  delay i n  s t a f f  recruitment, foreign t ravel  res t r ic t ion ,  d i f f i cu l ty  

i n  secuzhg admission and general in s t ab i l i ty  i n  the cormtry. Themfore, 

whatever progress the IITA sc ien t i s t s  have made during the past two and a 

half y e a s  i n  establishing farming systems research capabilities i n  the 

Atebubu area may be l o s t  f o r  want of t rained local. staff t o  continue the work 

after their departure i n  late 1982. 



ivlajor problem encountered d u r l n ~  pro jec t  implewntation were (a) 

dr;!a.y i n  the ident if icat ion of t!ic research site, (b) lack of i m u t s  

an? x-esearch infrast-ucture, (c) poor linkage with national ins t i tu t e s  

and absence of coimterpart s t a f f ,  id) cin~.dec;We support staff, (e)  poor 

:ser.iice conCitions including the ab~ence cf traqsport f o r  local s$nff, 

: f; siiort; tire span and uncertainty about the contimation of t k  9ro:'ect 

tiII the end of the first phase, 'md ( g )  inab5litg 20 t r a in  locs l  s t a f f .  

I{eccm31?datLor~ are given i r i  section 8 or, thc possible uso ~f data  

obtained, from the 7.980-82 studies conducted i n  the Atetabu =a. 9?0 

  nod el FSR projects f o r  developing pnc!tages on (a )  the a l l e y  cropping 

system and (b) cereal-legum croppily: system &xi t h e i r  ~ ~ e m e r i t ~ t l a i  have 

been discussed. Also provj.ded are t!je staff md resxrctr  requil.emr.ts f o r  

conducting F S R  studies i n  the t ransi t ion zonc of Ghana. 

Preli?linary findings of the raise f 'er t i l izer  research an6 the leucaena 

a l l ey  cropping with yam, maize =id c?pea were ?resented at  the amual 

National Maize Workshops held at t!:e Kvmdaso Apicul tura l  College, Kuinasi 

during 1982 and 1983. 



T?;c XLL)AS (?ilanagemnt il'prlts and Delivery of Agri.cultural Services) 

i?lc,j't:ct I s  i::tegrr.ted a g r i c u l t ~ l r a l  development project sponsored by 

I1:':A:i, ?n(t t!?? C;over?lment of Ghana. It is designed t o  improve food crop 

1 ~ l ~ c t i o r i  :lrlc! f a m  incow of small farmers in the Bmng-Ahafo Region cf 

: 1 . .  l h c  S m l l - F m  Systems Research i , ~  one of six components of the  
L 

.~lr.lP-,P.,' Pmject arid is ccntracted t o  the International I n s t i t u t e  of Tropical 

i,iyiculture (IJYP.), Ibadari, Nigeria. The primary aim of its research 

: ~ ~ ~ o n e n t  is t o  assist the Gownunznt of Ghana (GOG) in developing farming 

sys tem research capabilities in the Brong-Ahafo Region. Initially the 

University of Science md Technology (~ST),Kumasi, was t o  act as the national 

counterpart orgariization fo r  the resemch program; l a t e r  t h i s  role was 

shicted t o  the Crops Research Ins t i tu t e  (CRL) Kwnasi. L 

I 

IITA pmvided two sc ien t i s t s  - a land magemnt/systems agronorr;ist/ 

t e r n  leader a?d an qpnor r i s t ,  t o  work on the project along with national 

sc ient i s t s .  The fxo-man team ~izs located at Atebubu f h r n  where the project 

was to  be coordi:mtt.r?. One extension specia l i s t  was a l s o  at Atebubu t o  

vork in close collaboration with the ~searchers. No national sc i en t i s t s  

were provided to work with IITA team at  Atebubu. The implementation of the 

project star?;ed in October 1980. 

1.2 Ge,neral description of the pmject  m a  

Situated in the central  par t  of Ghana, the Brong-Ahafo Region extends 

from the Volta Lake on the east t o  the national border with Ivory Coast 

on the west; it shams the border with Ashanti and Eastern Regions on South 

and Northern Region on the north (Figure 1). 



Fig. I. Map of Ghana showing tho bcation of Atebubu District 
within the Brong-Ahaf o Region. 



Atebubu I l i s ~ r i c t ,  where the i n i t i a l  work was undertaken, is the largest of 

the seven dis3rict:; i n  the Region and it occupies the eastern most part. 

It; has a l a d  &Fa of 13,000 square kilometers, 'ke topagraphy of this 

d i s t ~ i c t  is genemlly flat with the man elevation less  than 150 m above 

sea level. The rean a n ~ ~ t a l  m h - f a l l  is 1,300 nm and the marl tenlpemtwe 

'Is 33'~. ?he double peak r d n f d l  pattern defines two dist inct  rdny 8eBSM18 - 
wjor (April  t o  July) and minw (August t o  October; - with a long dry 

seasor, s tart ing fk7orn mid-Novenber t o  mid-Nwch. The natural vegetation is 

t;y-pic:.iL of inter50r savanna and consists of open ta l l  grass savanna, s a v m a  

regrowth, swamp savanna, riverine thicket, and transitional forest.  Most; 

of the so i l s  have been developed from the Voltaian Sediments (fine grained 

and quartz sandstone, mudstone, shale, conglomerate and pebbles) and they 

are shallow t o  fairl;~ deep, medium t o  well drained and poor in organic 

matter and plant nutrients. 

Atebubu (07' 46'N lat i tutde , 00' 59'W . longituda, 120 m elevation) is 

the administrative cent= of the d i s t r i c t .  It is situated on the K m i -  

Tamale ma2 (via Yeji), 4CQ km from Accra, 150 lan f'mm K m i  and 130 lon 

from Tamale. This d i s t r i c t  consists of seven subdistricts as shown in 

figurv 2. The p~pulat ion of the Atebubu Distri'ct is made up of the Akan- 

speaking natives and the M g r a n t  northerners (Zango people). 'Ihis is 

the least developed d i s t r i c t  in the whole of the Brong-Ahaf'o Region in term 

of infmstmcture (water supply, e lec t r i c i t i ty  , feeder roads, etc. ) , rural 

services (extension, health, mchinery and processing) ; 8nd general transport 

and m e t  organization. 





1.3 - Sca~us af agricultural - Developnt in the Atebubu Dis t r i c t  .- 

Y?m, cassava, rraize, r ice ,  guinea corn (sorghum), groundnut and cowpea 

a; 3 the mior food c ~ q s  grow i n  t h i s  distri .ct .  I n  addition, several 

vegetables including African garden egg, tomato, okra, pepper and melon 

are gram. Plantain, banana and orange, p w n  mostly in back-yards o r  

conpm~ds, are a lso  produced t o  a limited extent. Mangoes are usually found 

wild stands and not cultivated fashion. 

Each of these crops is grown i n  p m  as well as in mixed stands. . 
A fazmerts decision t o  practice so le  o r  nixed cropping usually depends on 

the nature of the crop, till3ge practice,  labour requirement and availability 

and m k e t  d e m d  and price. The length of cropping period on a newly rn 

cleared land is on average 2 t o  3 years f o r  yam based rotation, 3 t o  5 years 

for maize and groundnut monocrops , and more than 5 years for valley bottom 

r i ce .  Famrs plant yz:: only once on a newly cleared land. It is also 

common tha t  cassava is the last crop @;rmm befare the land is left under 

fallow. Fallow periods are generally 5 t o  10 years for yam and 3 to 5 years 

for other crops. 

The mthod of f d n g  i n  the d i s t r i c t  can be c lass i f ied  as t radi t ional  

where simple tools  ( c l t l a s s ,  axe, hoe) and h m  labour are used for land 

clearing and cultivation although other methods incorporating one o r  more 

aspects of modern technology (t-ractor ploughing, f e r t i l i z e r  use on maize 

and garden egg, pesticide spray on vegeta.bles) a l so  exis t .  Some (Govemnt  

and private) large f a m ~  use modern technology i n  a11 operatinns of crop 

production, mostly for  maize and r ice . .  Livestock is almost en t i re ly  absence 

r h m  the farming system. 



1 .!I Objectives of the research program 

9;~ m,jor objsctives of the research propam are: 

i.. To obtain a sound knowledge of  the existing farming system, 

t c  socio-economic e n v i r o m n t ,  and their potentials and 

constraints i n  the loca l i ty  serviced; 
. . 
11. To conduct relevant applied research that responds to the 

rieeds of' the smll farmers; 

iii . 20 ident i fy  s o i l  and farm management and crop production 

pact ices  that minimize constraints;  a ~ d  

i v  . To develop approaches t o  ircrease smll famner production and 



2. MEl'HODOUIGY: FARMING S a m  I3EEfWCH (FSR) MODm ITOR GHANA 

F d n g  system research (FSR) emphaaisea problem diagnosis and on-farm 

expel-imntation with a view t o  develop improved technologies tha t  are likely 

t o  be accepted by a majority of the f m r s  i n  an area. It i s  problem- 

oriented approach i n  which a l o t  of a c t i v i t i e s  are carried out on f m r l s  

fields i n  close collaboration with the extension agents and famner, as 

opposed t o  the discipline-oriented t ra&tional  research taking place under 

t'ne controlled erivimmmt of the =search s tat ions.  FSR c o m p l h n t s  the 

on-station research by speeding up the transfer of developed %echnolo@;ies 

t o  the Canners and by drawing researcher's a t tent ion t o  farmer's p n 3 l e m .  

It is normally carried out by a multi-disciplinary team, technology t e s t ing  

team o r  on-farm research team, which should consist; of a t  least an agronomist . 
and a soc ia l  sc i en t i s t .  Additional mmbers f'rom s o i l  science, crop protection, 

agricul tural  engineering and other discipl ines may be included depending on 

the type of nmblern ident i f ied  i n  the target  aea. 

The FSR m d e l  e n v i s a g s  six stages f ~ r  the generation, validation and 

transfer of technology t o  the ~~rinerzs (Figure 3 ) .  They are described 

below: 

i. Target area - The first s tep  i n  FSR is t o  fix the target 

area i n  which the program it ;  t o  be hplemnted. Most often it is 

a po l i t i ca l  decision by a nationai o r  regional G o v e m n t  which 

dominates the select ion of a target area. S o m t ~ s  technical input 

l'rom scientists is so l ic i ted  t o  decide upon the target area. 

ii. Diapost ic  surveys - Published information sources and informal 

surveys are used t o  gather basic information on farmerst circumstances 



PROCESS PART I C I PANTS 

Target Area Selec t ion I 
Diagnostic Surveys 4 4 1  F I  

h - 
Design o f  Tec hnol ogy B 

I 
L 

Researcher Managed 
On-farm T r i a l  

Farmer Managed Tests I 
1-1 Extension t o  Farlmers 1 

A -. Nat ional  o r  reg iona l  dec is ion maker ( w i t h  o r  w i thout  techn ica l  
inputs  from s c i e n t i s t s )  

B - Researcher (CRI, SRI ,  and substat ions) 

C - Extension agent (MOA, GLDB, DEVELOPMENT AGENCIES) 

D - Fanners 
, ! 

Figure 3. A Farming Systems Research (FSR) Model f o r  Ghana (Adapted 
from Schmehl , 1 983) 



and their  present f d n g  sy3tms .in the selected m a .  This Iu9y 
I 

be followed by formal sample surveys t o  determine pmduction 

const rahts  (ecological, ecor,ornic, inst i tut ional  and socio-cultural), 

rescwce base , labour ut i i izat icn,  product cons~mption and sale, 

and market orgar,ization, Natural and social sc ient is ts  as well as 

extenstion workers should work together as a team in these farm 

suweys, The i n f o m t i o n  obtained f r o m  these surveys will be used 

t o  design appropirate technology for  the tar@ fmrs. 
... 
3.11. ksipp of technology - This involves tradit ional  breeding and 

agmnomic research under controlled enwironment of the msearch 

stat ion (CRI  and its substa t ions)  . Technologies inported fmn outside 

need t o  be adapted for  loca.1, conditions. Both these ac t iv i t i es  will 

be necessary t o  find technical solutions t o  pmduction constraints 

identified earlier; while generating new technologies, modest changes 

rather than abrupt ones i n  the existing technology should be conceived 

so that farmers can adopt the proposed changes easily. 

iv. Researcher managed on-farm trials - Proposed new techiiologies am 

tested using small plots on f m r s '  f ields under various agroclimatic 

agricultural economist) in collaboration with the extension workers 

and the farmr.  These trials are managed by the researchers while 

the f m r s  provide only land and labour. In these t r i a l s  non- 

treatment factors are held as close as possible t o  the practical 

farming conditions. They are evaluated fo r  t he i r  agrmomic and 

economic superiority over prevalent technology ( ies ) . 
v. Farmers' t e s t s  - Technologies successfl;llly adapted at the fm 

level are validated by the f m r s  i n  large plots under t he i r  own 



Here t h e  ~S€%r'cha% provide the new elements of the technclogy 

(seed, fel%ilizer, etc. ) and the f m r  has t o  plant and mage 

part  of his f i e l d  using the n.ew technology. He then compares 

the introduced technology side by s ide  with his own and makes 

h i s  opinion which Is an important part  of the evaluation. This 

stage is also known as verification/demonstration in which both 

researchers and extension workers nLrlction a8 keen obsemers, 

constantly monitoring the famrs' reaction t o  the new technology. 

Ex tawion  t o  farmers - The farmer validated technologies are then 

incorporated in to  a recomndat ion  and passed on t o  the extension 

service f o r  extension t o  farmers i n  the target  area. 

Althou& the above s i x  stages are l i s t e d  i n  a sequential msnner, they 

are not discrete steps.  One o r  more stages can be hplemented simultaneously 

depending on the ~ e e d  and quantum of information and resouces  available. 

Feedback : 

At every stage in on-farm experimentation, the unsuccess~ technologies 

a~ referred back t o  the research s ta t ion  f o r  f'urther ref inemnt o r  modifi- 

cation. This feedback ensures a two way c o m i c a t i o n  between researchem, 

extension workers and farmers. 
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3 .  WORK PLAN FOR RESEARCH 

To f u l f i l  the objectives l i s t e d  under section 3..4 and t o  address 

SOB 02 the  food production problems of the Atebubu i&ntifll& throw 

diq;~:c,st.ic survey described i n  section 4 .l, a research strategy with the 

f8dlowi.1-g l ines  of action was developed. 

1. Study of the physical en'viromnt 

Cl.bate 

Soi l  resowccs and t h e i r  productivity 
. . 
11. Soil m a g e m n t  

Causes of s o i l  degradation 

Land use al ternat ives t o  sh i f t ing  cul t ivat ion 

Efficient use of f e r t i l i z e r s  and manures 

Biological nitrogen f ixat ion 

Agro-forestry 

iii. Crops and cropping systems management 

Testing var ie t ies  

Developing improved production practices 

i v ,  Development of packages f o r  improved soi l  magemsnt and 

food production 



4. IT/IPLE,'1UIENTATION OF THE RESEARCH PROGRAM 

4 . I. Survey of exis t ing fanning sys tern i n  the Atebubu District 

A fano :;urvey, the  second s tep  i n  FSR, was conducted during 

Octotw t o  kcemher 1360, using nlainly the group discussion approach; the 

ajm of  the s w e y  was t o  assess the present farming system of the Atebubu 

District with regard t o  t h e i r  potentials i n  and constmin'cs t o  f'ood crop 

production. The findings of t h i s  survey are discussed i n  d e t a i l  i n  a 

report  en t i t l ed  "fh apgriasal of the present farming system\ of the Atebubu 

Distr ict  of Gha-iafl (Balasubramanian e t  al ,  , 1982) Completion of t h i s  

survey fblfils the objective No. 1 .4  i of the research program. 

The survey report gives a short descri?tion of t he  Atebubu Dis t r ic t  

i n  terms of agroecology (climate, s o i l s ,  crops, pests),  soc ia l  system 

(land tenure, h m  resources, preferences), ma1 infrastructure (??ater 

supply, e l ec t r i c i ty ,  feeder mads, pmcessing and storage f a c i l i t i e s ,  e t c .  ) , 
input supply ( f e r t i l i z e r ,  pesticide, machinery, spare parts  and W l ) ,  

(extens ion, credi t  , h ~ a l t h  mint aii~ance and repair) services, and general 

m v k e t  organization. 

ii . 
iii . 

vi. 

The major cropping pat terns ident if ied are: 

Yam/mizelcassava relay; 

Maize/sor&wn relay; 

Maize/groundnut o r  cowpea rotation; 

Upland rice/maize relay; 

Hydromorphic r i ce  (monocrop) ; and 

Garden eg@;, to?.ato, okra monocrops. 

crop production i n  t h i s  area are as follows : 

i . Serious shortage of buldozers , t rac tors  and other  machinery imd 

spare parts  and maintainance services f o r  them; 



i i  . 

iii. 

iv .  

v. 

vi. . 
v i i  . 
1):. 

Scarcity of modern rgr icul tura l  inputs such as 

fe r t i l i ze r s ,  pesticides,  herbicides, etc;  

S c a ~ c i t y  md high cost of labour; 

I m k  of adequate farm credi t ;  

Inadequate feeder roads :md ruiqal. transportation ; 

Pocr processing and storage f a c i l i t i e s ;  

Highly unreliable and poorly distributed ra in fa l l ;  

Poor soi.ls, erious weed problems, pests. 

:Solutl:.cm t o  constraints i t;o v i  requires sui table  c-es i n  the 

/ Govcment agricul-tural policy and planned action at the national level 

t o  encourage smal!. f'mm production. In the absence of appropriate action 

a t  the Government level, these constraints are dirficult t o  tackle. 

Suitable technologies should be developed tq address the general shortage 

inputs and labour a s  well ecological constraints. 

4.2 Generztion of technology 

In the original  plan, it was conceived t o  establ ish a research 

statfori a t  Atebubu t o  undertake applied research on food crop pro~uct ion.  

Owing t o  the general economic condition in  the country and lack of 

logist ics ,  t h i s  idea was shelved. Even get t ing p e m e n t  research farm 

was not easy. The s i t e  selected i n  1980 wzs not accessible because the 

approach road was not constructed i r )  time; so a new si te was selected f o r  

the 1982 seasm near the Atebubu Training College on the Kumasi - Yeji road. 

Improved materia1.s of maize, r ice ,  sorghum, w q x a  and groundnut were 

obtained &om the IITA and Ins t i tu t e  for Agricultural research (A.B,U. 1, 

Nigeria, as well as from the 

the Crops Research Ins t i tu t e  

Kwadaso and Nyankpala research s tat ions of 

i n  Ghana f o r  tes t ing  under Atebubu conditions. 

Also brought into the country was the leucaena seed f o r  alley cropping. . 



X i  xldi.!;i.on t c  trials a t  t h e  Atebubu research site, researcher . . managed 

ot.;-.b.rm trials on yml, =id r ice  ferti'lirntion as well as on alley 

crop!:i.nc were .i.r;if;intec? i n  lg81.. The rvsults of these trials and other 

s ti 14:' ~s nrv discusncd i n  sect ior: 5. 



lESGfU3GH ACCOMPLISHMFNTS DURING 1980-82 

5.1 Starcly of' the physical e n v i m m n t  -." - 

P. ,r,~l.eorolo.gi~al s ta t ion  was s e t  up near the Training C o l l e p  i n  

P I .  'L'he basic i n s t r m n t s  ins ta l led  here w i l l  help t o  measure daily 

ri.i.r :fall, wi r jdspeed , rad2at ion in tens i t  jr , maximum-minirmrm temperature,  

scil tc~ctrature at 5,  10, 20 and 39 cm depths, and re la t ive  humidity. 

QLng  t 7  tho  absence of a trained recorder t r  n&e daily observations, 

fill u t i l i za t ion  of t h i s  f a c i l i t y  is yet t o  be realized. 

Temperature, radiation and r a i n f a l l  are the improtant climatic factors  

whirh a r fec t  crop gowth considerably. Mean monthly tempera tms in the 

Atebubu Dis t r ic t  range between 21 and 32' which, i n  general, do not l imi t  

crop production. Radiation i n  t h i s  derived savanna zone is be t t e r  than i n  the 

fores t  area. It is mostly adequate f o r  optimum crop growth i n  the 

season (April - July) but m y  be lower than crop requiremnt i n  the minor 

season (Agust - October) due t o  ciaudy weather. 

Rainfall is the only water sowce available f o r  a g r i c u l t m  and other 

a c t i v i t i e s  i n  the Atebubu District;. The man annual r a i n f a l l  is 1300 mn, 

the bimodal dis tr ibut ion of which resul t s  i n  two rainy seasons (April  - July 
and August - October), There is a hi&ly i r regular  sequence of dry and wet 

years, with no discernible pattern. The monthly r a i n f a l l  dis t r ibut ion f o r  the 

years 1981 and 1982 is conpa~ed with t P a t  of 197492 mean i n  Figure 4. The 

man r a i n f a l l  f o r  the past; 9 years is 11OO mn per  m u m  which is much lower 

than the long term average value of 1300 m f o r  t h i s  area. I n  1981, rains 

sta.rted ear ly  i n  the season encouraging early planting, followed by a dry 

period in May and an early cessation i n  October. The major season peak shifted 

from May-June, t o  March while the minor season peak occured i n  A u g u s t  which 



is ~ i o m l l y  a drier  nionth between the two rainy seasons. This abnormal 

, d.istributi.on affected both the major and minor season crops seriously i n  

3 r d  amund Atebubu area. ?he t o t a l  amount and monthly dis tr ibut ion of 

r a i n f a l l  were below average durlng 1982 (Figure 4), resul t ing in a 

sa~)iotrs m t e r  shortage i n  t h i s  area. Crops, particularly c e x a l s  wilted 

s~.wc?r:~'Ly i n  both seasons with the consequent reduction i n  yield; maize and 

15cc: Failed miserably. 

!'rregd.nri.ti.es i n  rlailjr r a i n f a l l  rzre quite  high i n  t h i s  zone. Lesser 

the t o t a l  amount per  annm,larger is the i r regular i ty  in  day-to-day r a i n f a l l  

Even during a wet month, a large proportion of the monthly t o t a l  is received 

during only a few &ys. mese wet a?d dry spel l s  are exhibited clearly in 

the weekly r a in fa l l  dis t r ibut ion (Figure 5) f o r  Atebubu. Ik?t spe l l s  

encourage erosion due t o  run of f ,  leaching and waterlogging i n  the fields. 

Dry spe l l s  cause wilting, part icular ly on shallow rooted annual crops; t h i s  

problem is serious i n  shallow s o i l s  which are predominant i n  t h i s  area 

(plate 1). This shor: "Urn r a i n f a l l  var iabi l i ty  i s  highly irregular f h m  

yem t o  yew and between places within short distances (Figure 5).  me 

distance betwcon Atebub-I ar,d Atebubu-I1 s i t e s  shown i n  F i p  5 is only 

1. f,; km, but 2 difference i n  veelcly r z i n f a l l  dis t r ibut ion between these 
I 

two sites is rrarked, 

ii . Soi l  resources 

Detailed s o i l  survey of t h e  research site i n  Atebubu was completed 

i n  1980 and the report (Adu - e t .  - ax, 1981) gives an excellent account of 

the soils found at this s i t e .  Reports of other s o i l  surveys conducted i n  

different parts  of the d i s t r i c t  f o r  various purposes can be located i n  the 

d 
1972-73 t o  1376-77 Annual Reports of the Soi l  Research Ins t i tu t e ,  Kumasi. 

Report on so i l  and agriguclturdl s m e y  of Sene-Ohosun r ive r  basins by 



J F M A M J J A S O N D  
Time ( rnont hs ) 

Fig. 4. Monthly rainfall distribution at Atebubu, Ghana. 
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Fig. 5. Weekly rainfall distribution at Atebubu, Ghana. 



Plate  1, Severe mid-season droughts affecting crops l i k e  t h l s  (maize) 
cause untold hardhip to farmers I n  the Atebubu area. 
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Srni.f;i-I ( 196:: ) also gives valuable information about in t e r io r  savanna s o i l s .  

Xost 3f the s ~ i l s  i n  the Atebubu Dis t r ic t  have been developed f r o m  the 

'Joltaim Setiiwnts ( f inc grained a d  quartz sandstone, rnudstorle , shale,  

cmglomrate md pebbles) over the lelevation ranging f'rom 50 t o  200 m, 

~ : n e r a l l y  sloping 1:orth-eas terly toward the Volta Lake. The vegetation i s  

~ j y ' . ~ . i l  nf i n t e r i o r  sava~ma m d  consists of open ta l l  grass savanna, 

S:I ira 11 !:I z ? g r c ~ ~ ~ t h ,  s ~ i m p  savanna r iverine thicket and 'cransitiaonal forest  

a. S d l .  wsociat;io!~s: Two improtant soil. associations found i n  

this dist r ic t  '(Figure 6) are: 

A. Kintampo - Yenchi - Tech- - Ejura - Amantah 

ktltes3 - Sene catena association; and 

B. IjJyarkpala - K u w y i l i  - Kpelesawgu - Chan@;nalili 

Lira - Volta catena association. 

rj~tziled. ciescrigtion of the s o i l  ser-ies of these two and other .mino? catena 

a s s x i a ~ i o n s  is iliven i n  1981 Annual Fieport of the USAI3-IITA, MIDAS Project. 

A brief description of the above two associations is given below. 

A. Kintwo-\Jenchi-TechM-Qg ura-Amant in-Denteso-Sene Association 

The Kintampo, !$enchi and Techiman ser ies  occur on the s d t s  and 

upper slopes of the catena (Figure 6 ) .  These soils have developed f r o m  

Voltaim Sandstone and are shallow t o  very shallow i n  depth. These reddisk! 

brown soils, be-ing concretionary or brashy, are susceptible t o  erosion. ?hey 

are nwginal t o  poor i n  productivity. The Ejura, Amantin, Denteso and Sene 

series, also developed f 'mm Voltaim (Oboswn) sandstones, are generally deep 

and their surface soils  are h e  f r o m  zoncretions, gravel o r  stones. The 

Ejwa and Amantin series occur on the upper and mi3 slopes and can be easily 



A. Kintompo -Wanchi-T'chiman - Ejuro - Amontin - Dmtc#o- 
Swro c o t w  arrociation 

6, Nymkpalo - Kumoyili - Kpelerowgu - Chmgnolili - Limo - 
Wto catena orsociation 

Figure 6. Topographic (coteno) sequence of $oil Mlies 
found in the Atebubu District 



clewed and cultivated. m e  Denteso s o i l  is sandy, pale coloured and 

inperfectly drained and it occupies the lower slopes and valley bottoms, 

The Sene series is the poorly drained boktom-land menber of t h i s  association. 

E. Nywala-Kumayili-Kpelesawgu-ChangnaLili-Ljh-Volt a Association 

lhese so i l s  have developed f'rom the mudstones and clay shales. The 

upland simple association consists of the Nyankpala, K u m a y i l i  and Kpelesawgu 

ser ies  while the lowland simple association contains the Changnalili, Lima 
P 

and Volta series. On the sumnits and upper slopes occur well drained, 

mdemtely shallow, concretionary Nyankpala soils .  Zhis is f 0 ~ ~  by the 

well drained, fa i r ly  deep Kumyili so i l s  and The shallow, inperfectly 

drained, concretionary Kpelesawgu so i l s  at the rnid and lawer slopes, On 

the lower slopes t o  valley bottoms occur the shallcrw, poorly drained, gray 

Changnalili soi ls ,  followed by the deep, poorly drained, pinkish gray Lima 

and Volta soils'. 

b. Soils classification: 

lhe USDA and FA0 classification of a l l  the s o i l  series 

found in the Atehubu District is given i n  Table 1. lhree 

orders, v iz ,  Alfisol, Ultisol and Inr jpt isol  are encountend 

in this area; the Alfisol and Ultisol are found mainly in 

the upland m a  whereas the Inceptisol is dmtiant  in the 

lowland situations 
? 



Table 1. Classification of important s o i l  s e r i e s  known to occur in 
the A t  ebubu Dis t r ic t  . 

Soi l  series 

Very shallow, brashy, E t h i c  Lithosol 
isohyperthermic Ust orthent 

Tech* 
Nyankpa la 

swxly, concretionary, 
isobyperthermic 

Ferric 
Luvisol 

E j m  
(normal fi shallow) sandy, kaolinit  i c  , 

isoh>mrthermic 
Typic 
Fihodustult 

Amantin 
(normal & shallow) 

Ktnnayili 
(nnmal & shallow) s l l t y ,  mixed, 

isohyperthermic 
udic 
Haplust alf 

s i l t y ,  concretionary, 
isohyperthermic 

Typic 
Plin t haqualf 

Denteso Dys t r i c  
Gleysol 

s i l t y  over sandy, 
isohyperthermic 

Ehtric 
Gleysol 

Sene fine over coarse, 
mixed, isoh~yperthenn?~ 

Vertic 
Tropaquept 

Lima Aquic 
Tropaquept 

Eutric 
Gleysol 

Volt a clayey over sandy, Aquic Dystric 
mixed, isohyperthermic m ~ a q u e ~ t  Gleysol 



c.  FAO/UN T k d  Evaluation Crit;eria for Irrigation 

211 t h i s  system, soi ls  are grouped h t o  seven classes as 

follows based on thei r  s u i t a b i l i t j  fo r  agriculture: 

C l a s s  I: - Soils that; have few limitations for sustained 

use 

Class 

Soils in t h i s  class are capable of producing 

sustczined and relatively high yields of wide 

range of climatically adapted crops at reason- 

able cost. There are few or no limitations of 

soil ,  topography or drainage. These so i l s  are 

level, have effective root ing depth, favourable 

pemeabi7 i t y ,  texture, t i l t h ,  and moisture 

relation:;. 

Soi ls  t h a t  have moderate limitations for 
sustained use 

The limitations may be due singly or in combination ' 

eit'ner t o  gullying (erosion 1, texture, pemea- 

b i l i t y  , mcisture availability o r  effective depth 

of soil .  

Class I11 - Soils that have severe limitations for  sustained 

use - 
The severe limitations are due singly or i n  ccanbina- 

tion e i ther  t o  wetness, moisture availability, 

erosion, effective depth of soi l ,  gravelliness o r  

slow intake. These limitations can be corrected. 



Cl.aas JN - Soils tha t  have aerious l imitations f o r  austained 
use 

The serious l imitations are moderate t o  high erosion 

hazard, steep slope (75%) o r  h i l l y  topography, 

very gravelly o r  stony texture and very low water 

'holding capacity. Suitable f o r  limited hand and 

bullock cultivation . 
Class V - Soils that are not suitable f o r  sustained use 

Severe erosion ,hazard, steep slopes, excessive 

drainage, very shallow depth, :md stoniness ; 

may be put t o  perennial crops. 

Class VI: - Soils not suited f o r  agriculture 

These soils are too steep, too shallow, too stcny, 

too drou@ty, or too wet t o  be sui table  f o r  any 

cultivation. 

Class V I 1  - Non-cgricultural lands 

e,g., Lagoons, marshes, bovals, scarp phases, 

and barren lands. 



d ,  Agroncmic su5tability of the Atebubu so i l s  

The PA0 system described above has been used t o  determine the 

su i .  t;:ihil.i t y of the Atebubu so i l s  for wriculture . ?heir general charac- 

I;er1i:P3.cs :md suitabil i ty classes are discussed below: 

L7ery gcod agricu?.tural soi ls  - - - 
'Pie E , ~ L  - atin and Kwnayili series constitute the very good upland 

ngr.i culturl..,1 scils f'or the  cultivation of a variety of climatically adapted 

~wable crlops. Their characteristics are l i s t ed  in Table 2. They are 

moderately deep t o  very deep (70 t o  200 cm) , moderately t o  rapidly permeable, 

strongly weathered, brown or reddish brown t o  yellowish red, moderately 

well t o  well drained, fine sandy loam t o  sandy clay loam so i l s  not sub- 

ject t o  flooding. They occur on mid t o  upper slopes, and are thus easy to  

develop. These so i l s  have satisfactory rnc istm holding capacity but 

becom droughty during dry spells and dry seams. 'heir  so i l  pH is  

neutral t o  sligl-i;ly acidic, exchange capacity is medium t o  low and inherent 

f e r t i l i t y  is muder.%te t o  poor. Applicatim of manures and fertilizers is 

necessary t o  produce Zgh crop yields and t o  maintain so i l  f e r t i l i t y .  

Soil  management practices should aim a t  the  maintenance of organic matter. 

Soills with 0-2% slope are included in class 1, with 3-55 slope in class I1 

and above 5% slope in class 111. Shallow phases of these ser ies  are also 

included in class 111. 

?he Volta and Sene series are considered very good fo r  the cultivation 

of swamp r ice.  They are moderately deep t o  'deep (80-150cm), gray t o  yellow- 

i s h  brown mottled red, very poorly drained, sandy loam t o  s i l t y  ctay loam 



Table 2. Charactsristics of t h e  very good upland a p i c u l t ~ a 9  soils fomd 
in the Atebubu Dis t r ic t .  

S o i l  So i l  Series 
Characteristics 

Pa:~ni; material Sands tone 

150 - 225 

Sandst one Muds tone, si a l e  

135 - 180 120 - 1110 
Tran . /savanna Guinea savanna 

Mid-lower slope Mid-upper slope 

0 - 5  0 - 2  

Si te  of OCcurerlcc Upper slope 

0 - 5  slope, $ 

Textm 
- surface 
- subsoil 

Fine sandy loam 
Sandy clay Loam 

75 - 150 

Well drained. 

No 

Ivedium 

F.S. loam F.S. l.oam 
S.C. loam F.S. loam 

Pzeofile depth, cm 

Nod.to imperfect Well M n e d  

M ~ t t l i n g  subsoil Yes No 

Water Holding capacity 

P e m a b i l l t y  
- surface - subsc i l  

Rapid 
moderate 

Rapid Moderate 
Restricted Ibderate 

Erosion 
0-22 slope 
3-51 slope 

S l ight  
Moderate 

5.8 - 6.8 

Sligt?t Slight 
Moderate - 

law low t o  medium L Ex. capacity low 

O.M. and Nutrients Moderate 

Cultivation - Kc chanical 
-W2I.r1d 

I 

Good Good 
Good Good 

Good 
Good 

Profile moisture 
-Wet season 
-Dry' season 

Moist 
Drougb'ty 

I t o  I1 Land use class  



so i l s  found along che wide, almost f l a t  valley bottoms with slopes less 

thm 1 011 2%. These so i l s  have mdium t o  high moisture holding capacity 

SI.CIW pe~mlabilit ,y, LOW erosion hazard, mdium excharqp capacity and organic 

mrlf.:ter ana nutrient contents (Table 3 ) .  They become severely flooded in wet 

se;LTcjrl:j drying t o  only shallow depths (15 - 25 cm) in the top s o i l  in dry 

:2cssoi 1s. Sene series d i f fer  f r o m  Volta s o i l  by having surface textures which 

more sandy and subsoil pH which is alkaline due t o  sodium saturation. Be- 

cause o r  heavy texture, mchanical cultivation i s  advisable. To achieve 

full potent ial  of zhese series,  water control and provision of drainage \dl1 

be necessary. They an? g o d  for sugwcPne and dry season vegetables in 

addition t o  srnmp r ice once water control masures are provided. Moderate 

f e r t i l i z e r  application t o  these so i l s  will result  i n  hi@ crop yeidls. They 

are class I11 soi ls .  

Good agricultural so i l s  

The L h  and Denteso series fa i r ly  good so i l s  for  semi-sw;rmp rice 

production. They are deep t o  very deep (90 - 150 cm), pirJdsh gray t o  l igh t  

yellowish brown m t t l e d  strong brown, poorly drained, loaqy sandy t o  sandy 

loam so i l s  occuring on the low-lying lower slopes t o  wide Wlye bottom 

(0 - 3% slope). The Denteso s o i l  profle is poorer in  clay content; and more 

sandy throughout than the Lima s o i l  profile.  T h e ~ f o r e ,  its nutrient reserve 

and exchange and moisture retention capacities are very low (Table 3 ) . 
Both so i l s  become water-logged during rainy seasons and dry out deeply and 

become droughty i n  dry seasons. Both soi ls  are sl ightly acid. The Lima 

s o i l  i s  mdiurn i n  exchange capacity and nutrient contc .kts (Table 3).  They 

are good for  both hand and mchanical cultivation and provisim GJ? drainage 

and'water control m3sures w i l l  improve the i r  productivity. In addition t o  

r ice,  sugarcane and vegetables can be gown on these class IS1 soils .  



Table 3.  Lk:iracterisl;ics of the good lowland agricul tural  s o i l s  of the Atebubu, 
D.i :,tr.ict, 

S O L  Soi l  Series 
Characf;eri.s t :i ~:s - 

Lim Volta Denteso Sene 

Parvnt mtwial Mudstone, 
shale 

Vegetation Savanna 

S i t e  h e r  t o  bottom 

Slople, % 0 - 2  

Texture - surf'ace Sandy loam - subsoil Sandy loam 

Profile depth, cm 90 - 150 

Drainage Poor 

Water Holding ca~ )acity Medium 

Mudsont e , 
shale 

80 - 120 

&aJP grass 

Bottom land 

0 - 1  

S i l t y  loam 
Clay loam 

120 - 150 

Poor 

High 

Permeability 
-surface Moderate 
-subsoil Moderate 

Mottling i n  subsoil Yes 

Erosion Slight 

Ex. capacity Medium 

0,M. & nutr ients  Medium 

Cultivation - Mechanical Good - Hand Good 

Profile moisture 
-wet season sat. 4-5 months 
-drt season WWWY 

Land use capabili ty I11 

Slow 
v. slow 

Yes 

Slight  

5.5 - 6.5 

Kediurn 

Medium 

Good 
Hard 

Sat ,  4-5 mnths 
Dry surface 

Cuzluviwn ,* , Alludm, 
sandstone sandstone 

110 - 150 80 - 150 
Swamp savanna Swamp grass 

Lower t o  b o t t m  Bottom land 
0 - 4  

sandy 
Sandy 

go - 120 

Poor 

v. law 

V. rapid 
V. rapid 

Yes 

Moderate 

5.4 - 6.4 

h 

Low 

Good \ 
Good 

Sandy 
C l a y  loam 

120 - 180 
PNr 

Medium 

Moderate 
slow 

Yes 

su$lt 
6.7 - 9.0 
Medium 

Good 
Hard 

sat. 4-5 mnths sat. 4-5 mnths 
Droughty Dry surface 



 air^ agricul tural  soils 

The Techiman and Nymkpala ser ies ,  occuring on low sunanits and upper 

slopes (0-5% slope),  are shallow t o  very shallow i n  depth (0-75cm), sandy 

t o  sandy loam in texture, brown t o  reddish browr, in colour, and often con- 

cn?t'i.mar!Y k--~ subsoil (Table 4 ) .  Erosion hazard is  moderately high i n  

these s o i l s ,  particularly on s~o~J€?S  above 3% . , Their water holding 

+md exchange capacities m d  nutrient s t a tus  are low and they are often 

dro1441t;;r. They are excessively to  well drained marginal s o i l s  suited 

nainly f o r  hand cultivation o r  f o r  the construction of buildings. They 

are class I11 s o i l s  with mre problem than elms 111 lowland s o i l s  des- 

cribed above, 

Poor ahr;ricultuml s o i l s  

The Kpelesawgu and Changnalili - se r i e s  occupy the low-lying middle t o  

lower slope (0-3%) of the  Nyankpala-Kmyili-Changr.aii.iii-VcIta catena 

assoziation. These pale gray t o  l igh t  yellow brown s o i l s  are imperfectly 

t o  poorly drained, concretionary and very shalluw i n  depth t o  a massive 

ironpan, which c o m n l y  I s  not indurated unless exposed t o  the  air. ??hey 

have a very poor plant-soil m0is'c'a-e relationship as they are saturated 

during the rainy season and very droughty during the dry season (Table 5). 

These s o i l s  need in terna l  drainage but any exposure of the underlying ironpan 

t o  a i r  by ditching causes i r reversible  hardening of the pan, thereby perrna.ently 
I 

r e s t r i c t ing  the movemnt of water in the profile. They are  low i n  moisture 

and nutrient retention capacities and poor in organic matter and nutrient 

ccntents (Table 5) .  Only hand cultivation is possible in Kpelesbwgu soils 

(class IV) while the Changnalili soils (class  VI) should never be cultivated. 



Table 4 .  Characteristics of the fair  upland agrdcultural. s o i l s  of the 
Atebubu Dis t r ic t .  

Soi l  
Chamc teris t i c  So i l  Series 

Parent m t e r i a l  

Zlevation, m 

Vegetatjm 

Sandstone 

150 - 180 

Trans. savanna 

. - 

Muds t one, shale 
I 

savanna 

S i t e  Upper slope t o  sumnit Upper slope t o  sumnit 

Slope % 

Texture 
-surface Sandy loam Sandy loam 
-subsoil concretionary concretionary 

Profile depth, cm 45 - 75 0 - 45 

Drainage Excessj ve 

Water Holding Capacity Low 

Rapid 
Mod. rapid 

Mottling in subsoil No 

Erosion 
-0-2% slope 
-3-5% 

Slight 
Moderate 

Well drained 

Rapid 
Restricted 

Xoderate 
Moderate 

Ex. capacity Low Low 

O.M. & nutr ients  

Cult h a t  ion 
-Mechanical 
-Hand 

Low Low 

No 
Good 

P ro f i l e  m-kture 
-wet sgason Moist 
-dry season Droughty 

No 
Good 

Land use capabili ty I11 I11 

--- 



'~.iible F;. Characteristics of the  poor a@;ricultural s o i l s  of the Atebubu 
,- I ~ ) i , s t r i c ~ .  

Soi l  Soil  Series 
Chwacter3stics 

Kpe le sawgu Changpalili 

Elevation ,m 

Slope, :.: 

Texture 
-surface 
-subsoil 

Profi le  depth, cm 

Water holding capacity 

Permeability 
-surface 
-subsoil 

Mot'cling in subsoil 

Erosion 
0-25 slope 
3-55 slope 

Ex,  capacity 

0.14. ; nutrients 

Cultivation 
-Mechanical 
-Hand 

Profi le  moisture 
-wet season 
-dry season 

land use capability 

Mudstone, shale 

120 - 140 

Savanna 

9id- to- lower slope 

1 - 2  

Sandy loam 
Concretionary 

0 - 40 
Imperfect t o  poor 

Very Low 

Rapid 
Restricted 

Yes 

Moderate 
Severe 

6.5 - 7.1 

Low 

No 
fair 

Sat. (3-4 months) 
mww 

w t ~ ,  . shale 

75 - 105 
Savanna 

Lower slope 

0 - 3  

Sandy clay loam 
Pan 

5 - 3 0  

Poor 

Very Low 

Mod. rapid 
Restricted 

Yes 

Moderate ... 

Sat. (3-4 mnths) 
DrW9.t;~ 



'Jhe fact t h a t  these subimar(lina1 s o i l s  are very extrnsive { U , O ~ O  t o  

20,000 square Itil m e t e r s )  in the  savanna and transitional climatic lane 

of' Ghana makes i t  imperative that ser ious  a t ten t ion  be paid t o  make these 

soi1s sanewhat prod1.ictive. A t  present they are adapted to only poor pasture 

~ m d  gra:&g, 

SciLs of the Kintarnpo and Wenchi series (class Kt) are too shallow, 

too braahy arid too droughty tc be cultivated. 
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e .  Physical and chemical constraints of the upland s o i l s  
C 

Kintrurpo, Wenchi, Techiman, S j  ura, Amant in ,  Nyankpala , Kwnayili and 

Kpelesawgu ser ies  const i tute  the upland s o i l s .  O f  these so i l s ,  Kintampo rn . . 
and Wenchi ser ies  are too shallow, too brashy and too d r o w t y  t o  be cultivated. 

The profi le  depths of other s o i l  s e r i e s  are highly variable; Techhm,  

Nytnknala, Kpelesawgu, Kumayili (shallow) and A m t i n  (shallow) series' are 

ab01.V.; 60 cm o r  l e s s  i n  depth while Ejura, Amantiin and Xwnayili s o i l s  

Ere deepw timn 60 cm. The surface s o i l  is sandy t o  s i l t y  in  texture, grayish 

brown t o  bmwn in colour, rapid i n  permeability and poor i n  water reten- 

t ion  capacity. Surface s o i l  bulk density increases rapidly and available 

moisture content decreases when these soils are brought under cultivation 

(Tzble 6 ) .  Owing t o  the presence of gravel, surface s o i l s  of t h e  Nyankpala 

anit ~ s c h b a  se r i e s  possess l e s s  moist~m retention capacity than t h a t  

of' K u m y i l i ,  Ejura and Amantin ser ies  and therefore crops planted on these 

s o i l s  suffer frequent moisture s t resses  between rains.  Erosicm hazard is serious 

on al.1 uplavld soils, part icular ly when slopes exceed 5%. !Re subsoil is medim 

f b e  t o  fine i n  texture, yellowish brown i n  colour, and moderate t o  r e s t r i c t ed  

i n  permeability. I n  tine Kpelesawgu and Changnalili series, actempts t o  

imprave dminage by open ditches tend to  increase the irreversible induration 

of the subsoil t o  form imnpan, i f  t h i s  has not already occured (Ad~i al., 

1,981). Selected surface s o i l  properties of the upland s o i l s  ax% given i n  

Table 7. Generally tlne upland s o i l s  are s l igh t ly  acidic and low i n  clay 

organic ~ m t t e r  and nutr ient  contents as well as exchange capacity. Thus 

the m j o r  constraints of the upland s o i l s  t o  crop production are shallow depth, 

poor moisture retention capacity, suscept ibi l i ty  t o  erosion, poor t o  imperfect 

subsoil  drainage, and low organic matter content and inherent fer t i l i ty .  



Tmle 6 :  9ulk i l e ~ s i t y  and mis ture data of two so i l  series i n  the Atebubu 
Gistrict of Ghana. 

- . . .  . - -.. . - 
I 

Soil Swii?:; Culti~ration Status Property Mean S,D 

Bush fallow Bulk density 

Ope yerw after 
mmual clearing 

One year after 
nlachine clearing 

15 y c m  after 
machine clearing and 11 

tract ~r ploughing 

Bush fallow Moisture %* F. C , 

11 W.P. 

I I Av, moisture % 

Cu1t;ivated for 15 years Mcisture %, F.C . 
11 11 I1  W.P. 

11 1 1 moisture 4;: 

Cultivated for  15 years Moisture %, F.C. 

11 I1 I1  " W.P. 



Tat1,l.c 7 :  S!x-face sd.1 propertiea (man* and s .d .**)  of the upland soils in the 
Akcbubu Djstrict of Ghana (Extracted from Adu e t  a1 1981 and Smith, * 9 
19\52. 

Soil Series 
Soi l  properSr;y 

Npnicpala Kwmy i 1 i Kpelesawgu E,jura An$nt in 

ISDA C:lz:m. Hapl.usLzLf Haplus t a l  f P l i n  thaqualf Rhodus t u l t  Rhodustul t 
Dept*!;, 1 : ~ .  C - 18 0 - 23 0 - 25 0 - 20 0 - 26 

Sandy, 5 

, S i l t y ,  :? 

Koisture 7: at 
0.33 b a r  

Moisture X at  
15 bar 

pH ( w a t e r )  

Total M, % 

C/N mtio 

Ex. Ca, me/100g 

Na, 

Total 
bases, 

Ex. 
acidity, l1 

ECEC, 11 

B.S. % 

Av . P . ppm 

Non-ex.K, 



f .  Physical and - chemical constraints of the hydromorphic soils: 
EP 

Lima, Volta, Changnalili, Denteso and Sene se r i e s  comprise the hydKxrmarpldc - 
s o i . 2 ~  fotmd i n  the lower slopes and valley b o t t m  i n  the Atebubu area. 

Alluvium, colluvj.~mi and shale arc the important parent materials forming 

these so i l s .  They are moderately deep t o  deep (80-150 cm), poorly t o  

very pcorly drained, and loamy sand to  s i l t y  clay loam i n  texture. Their 

surface soi l  properties given i n  Table 8 indicate that they have law t o  

medium organic matter and nutr ient  contents. The e ros im hazard is least 

i n  these so i l s .  They become severely flooded ir. wet seasons drying t o  

shallcw depth i n  dry seasons. Bxause most hydromokphic soils are heavy 

in texture, mechanicai cultivation i s  advisable. Provision of adequate 

drainage and flood control w i l l  be needed for f 'u l l  exploitation of these 

so i l s .  Thus, drought i n  sandy hydromorphic so i l s ,  poor t o  imperfect 

drainage, the d i f f i cu l ty  of controlling floods, and the inadequate fertility 

are primary obstacles r e s t r i c t ing  the explo i ta t im of the hydramorphic so i l s .  
haccess ib i l i ty  and the prevalence of river b m e  diseases also  discourage 

people trying t o  fm these so i l s .  

g. Soi l  F e r t i l i t y  Capabilit j  Classif'ication (SFCC) of AtebuUu Soils: 

SFCC is one of the technical evaluation systems which is very usef'ul 

t o  assess the f e r t i l i t y  s ta tus  of s o i l s  i n  a farm (Buol - et. g., I;: 5 ;  

IITA, 1979 ) . 9313 SFCC system groups s o i l s  essent ial ly  according t o  t h e i r  
I 

f e r t i l i t y  l imitations,  such as t e x t m ,  effect ive CEC, pH, potassium 

deficiency, phosphate fixation, e tc .  in the  surface and subsurface layers. 

The tex tura l  types and condition modifiers are as fof lows : 



Soil series 
2; i 1 1 17C 1 T.r 1, y 

L-ha Volta Denteso Sene 
0-18 cm 0-14 cm 0-28 cm 0-25 cm 

--. .- . - - -.. ..----- 
~,q.i21 , p: 63.8*;3.Bx* 37.6;12.0 76.1 72.8 

Clay, I I 1.9;0.5 8.8;7.4 2.8 1.2 

15 bar moisture, % 5,O;O.l 8 .o;o, 2 - o 

Av. moisture, % 9.5;9.7 13.1;5.4 - - 
pH (water) 6.4;0.6 6.2;O.T 5.7 6.7 

(kg. c, $ 

Total  N, % 

C/N ratio 

Ex. Ca, me/lOOg 

Me;, I 1  

K , 11 

*a , t 1 

b, I l 

Total bases, 'I 

Ex. acidi ty,  I' 

ECEC , 1 t 

E.S., % 

Av. P, ppm 

Non-ex.K, ppm 



?kxtil~?dl types (0-20 and 20-50 crm) ----- 
S = Sandy, rmre thm 85% sand 

L = loany, leas than 35% clay 

C = CS.ayey, nlore than 35% clay 

Fi = Root: resticbinp; layer in 2 ~ 5 0  crn depth 

Ctxrdit:ion modifiers (0-50 cin depth) ----- 
Law el'fective CEC (Less than 4 me/100) 

AX!.dic; p H  (v,rater) less thm 5.5 and exchangeable A1 

:':4tl.~st:ioli 10-1/55 

AIuninium toxicity; exchangeable A1 saturation 

greater  than 45% 

Potassilm deficiency; exchangeable k less than 0.15 m/100 

High phosphorus fixation; P requirement at 0.2 ppm in 

solution is greater  tlm 350 mg/g 

~~?anganese toxici ty t o  most legume crops; pH below 5.0 fo r  

hi& manganese s o i l s  

Secondary and micronutrient deficiencies (e.g. Mg, S, Zn, 

B, etx) 

Low available wdter reserve (less thar 50 mn) 

Dry, ust ic  or  xeric environment; soils remain dry at 20 t o  

60 cm depth f o r  nore than 60 cmsecutive days. 

High erosion hazard 

Wet, saturated pr i fe  du~i*~;., 'nost p a r t  of the growing season 

Iron toxici ty in wetland r i c e  I 

Constraints develop from continuous cropping with adequate 

s o i l  mwgement . 
I 





' 1 ' 1  9. Roil f'ertil.:ity capability classif icat ion ( S ' C )  of sail. series ' 

Could i n  the Atebubu District; of Ghana. 

-- 
FA0 IJSUA S F C C  3oi.2 series subpoup clas6ificcztion 

Textural Condition 
*i;w modifiers 

Lima 

Dentcso 

Sene 

Jhplus talf 

1 Oxic 
1 Haplustalf 

Aquic 
Tropaquep t 

Aquic 
Tropaquep t 

Ver t i c  
Tropaquep t 

Orthic 
Acrisol 

Luvisol 

Ferric 
Luvisol 

Eutric 
Gleysol 

Dystric 
Gleysol 

Dy stric 
Gleysol 

Eutric 
Gleysol 



5 , 2  Soil  ~ ~ ~ c m n t  - 
1. Chums of soil degradation -. - 

A s  the population pressw builds up, cultivable land becomes 

.increasingly scarce1. NOR marginal land is being brought under cul'cimt,ion, 

e i t h m ~  in zones of  lower o r  uncertain r a i n f a l l  o r  on slopes (Meerman and 

Cc(2~3'~3~,198,?), Additi.onally the fallow o r  res t ing  period is shortened 

as the  sane lanci han t o  be t i l l e d  within short intervals  by which time the 

1u1d has nut been fu l ly  rejuvenated. These practices lead t o  servere 

&forustat ion m d  ~ e r i o u s  s o i l  degradation. 

Apart f ~ o m  the above general trend, the present exploitative land 

t e n w  system of Ghana, i n  which no one has tne r igh t  t o  own the land 

permanently, encour..ges land xisuse on a large scale. Famners exploit  a piece 

of land without [my reguld for  soi l  conservation, move on t o  another place 

once the present s i t e  is exhausted. Thus, the yearly need t o  clear new bwh 

is hi@, thereby continuously increasing the m a  of impoverished land. Unless, 

a sui table  land reform is introduced in the country, the problem of soil  degra- 

dation and land virjuse will .remain a s  a major bottleneck t o  increased food 

prodvlc'cion. ~ j - f  s p ~ ~ b h  needs urgent attention by the Government. 

ii . I m d  use altemmtives t o  sh i f t ing  cultivation 

There m three m j o r  al ternat ives t o  s h i f t i n g  cultivation f o r  increasing 
I 

apicu l tura l  productivity i n  Africa. They are (a) hi&-energy input continuous 

cmpping, (b) agofores t ry  and other low-er.ergy input crop production system, 

and (c)  intensif ied exploitation of the f a i r l y  r i ch  colluvial and valley 

bottom so i l s .  Tinese sys tem are br ief ly  described below. 



a. f t i l ~ ~ - c n e r ~  input continuous crc~ppina 

It is  possib1.e t o  p w  crops cwntinuou~ly on the same piece of land 

w i t h  opsirnwn fillrt;ilizer and other chemical inputs, provided adequate s o i l  

conscrv:.zti on rrrcasuE,.s are adopted t o  protect and maintain soil fertility. 

R u t h s ~ l i ; ~ g  (1?HO) points out that; a smll but properly cultivated area 

mosl; ol'ttln y ic ldo  hip$er retwns per hectare and per hour of work than 

do Iar,gw, p o o ~ l y  cul t ivated or r~eglected f i e lds  . For each hectare of 

' a i d  miaged i n  a h i m l y  productive s tatus ,  there  nay be less need t o  clear 

new ~ L L C J ~  every year o r  the extra land can be saved f o r  other conservation 

p w o s e s  such w planted fallow, rotat lona3 cropping, etc . Unfortunately, 

the present practice in Ghana is  t o  t r ac to r  plough large areas which are 

planted and rmaged very pcorly resul t ing in low yields per h e c t m .  This 

is especially true fo r  maize and r icc.  The main draw-back of the high- 

energy input system is i ts q j o r  dependence on chemical inputs most of which 

have t o  be imported l'r~rn outside, In t;lle r4xence of assured input supply 

within the country, as observed i n  the present-day Ghana, this sytem cannot 

be swccessful.ly operated. 

b . App~foxvstry and other low-enerpy input crop production syste!. . . 

These systems, requiring lest mount of iworted inputs, are mainly 

dependent on locally avsilable mineral. and renewable Esources such as 

organic wastes, crop residues, legur~s, and animal mnwes. SeiteraZ 

strat;cE;ies are being t r i e d  t o  develop viable low-energy input sy8terb - 
breeding crop variet ies  tolerant t o  s o i l ,  pests  and weather stresses; 

lew.5 - cereal rotat ion Lq intercropping; managed fallows; and alley 

cropping o r  hedge ruw cropping (Kang e t  al. , 1981; Sandy and Sanches, 1962). 



However, t h e  term "low-enexyg inputt t  does not imply the complete absence ' 

of ferti1i:wr use i n  the system, because i n  any system there  is a need t o  

use sow mount of f e r t i l i z e r  input 'LO supply the  nutr ients  deficient i n  

the s : ~ i l ,  Piost of the luw-energy input systems often demand hi@ labour 

inpuc. The usefulness of the a l ley  cropping system as an alternative t o  

che::.:i.cnl f w t l l i z c r  use i n  Ghana has been discussed by Balasubramanian 

(1983). 

c. Intensif ied exploitation of tihe valley bottom soils  

Col1uvia.L ::oils i n  the V-, V- o r  Saucershaped depressions and valley 

bottom are f a i r l y  r ich  i n  organic matter and plant nutrients but poor i n  

drainage. Viey also suf fer  from flooding hazard i n  the rainy season. It 

dequate drainage aid water control measures are provided, these so i l s  can 

be used f o r  continuous cultivation of sugarcrne, r ice o r  rice/- season 

vegetable. Since individual farmers c m r ~ o t  build water con t~31  masures 

i n  these areas due t;o high i n i t i a l  i~~vestment ,  Government should organize 

such a c t i v i t i e s  t o  develop the valley bottom soils. I n  addition, provision 

should be mile to dwelop good access t o  these m a s  and t o  control fly- 

and r iverborne  diseases. Potentially productive valley bottom E :' : i n  

the At;ebubu E l s t r i c t  are Lima, Vol'ca, and Sene se r i e s  which are not ml ly  

exgloited at present. 

ii i . Results of f e r t i l i t y  trials conducted during 1980 - 1982 

Judicious use of fertilizers most often ensures maintenance of s o i l  

f e r t i l i t y  under continuous cul.tivatio!~, provided s o i l  erosion is minimal. 

Fe r t i l i ze r s  are us~al . ly  expensive and often i n  short supply in most develop- 

~ countries including Ghana. Increased efficiency in the u t i l i za t ion  of 

available f e r t i l i z e r s  is necessary t o  improve crop yields and over all food 

product ion. 



During 1981 and 1982, several f e r t i l i z e r  trials were conducted, using 

yam, maize, r ice ,  poundnut and cawpea as test cmps , Except for maize 

and cowpea, only loca l  va r i e t i e s  were used i n  these trials. Two Rhizobium 

inoculation t r i a l s  on @;roundnut were executved in 1982. O f  the 58 trials 

l i s t e d  i n  Table 10, 20 trials fa i l ed  due t o  the low amount ana poor dis- 

tr ibut ion of r a in fa l l ,  harvesting of t r i a l s  by farmers without informing the 

researchers, destruction by c a t t l e  and ploughing down of the leucaena 

seedlings by the farmers. 

S t a t i s t i c a l  analysis of the successf i l  t r i a l s  was carried out usmg 

rrainly the analysis of variance method. Whereever IF1 s t a t i s t i c  w a s  not 

s ignif icant ,  no LSD w a s  worked out; in such cases only standard e r r o r  of 

the mem (SE) is  given. Coefficient of var iabi l i ty  (C.V. ,%) is provided f o r  
* 

a l l  the t r i a l s .  

Detailed discussion of the 1981 resu l t s  is given i n  the "1981 Annual 

Report of the USAID/IITA/MTDAS Project". Detailed discussion of the 1982 

results can be found in this report.  These resul t s ,  being preliminary, only 

indicate trends and need conf'irmation by repeated t r i a l s  over time and area. 

Sal iant  points emerging Porn the two-year t r i a l s  are sumarised here under. 

a. Yam response t o  f e r t i l i z e r  application: F m r s  usually cul t iva te  

yam on newly cleared land tha t  has suff ic ient  f e r t i l i t y  f o r  a good crop. 

However, f e r t i l i z e r  application may be needed when a piece of land is  cropped 

fo r  a longer period with a rotat ion involving yam and other crops. This 

reduces the yearly need f o r  clearing new bush. 



Tanle 10. List of trials conducted in the Atebubu Dis t r ic t  of ahana during 
1981 and 3982. 

. 

NWer of Trials 
S i te  Year 

Successrul Failed Total 

Soi l  Managemnt - Fert i l izer  Use 

Yam On-station 

11 11 

Yarn 

11 

Maize On-station 

11 11 

Maize 

Rice 

11 

Rice 

I1 

Soil  Managemnt - Biological N fixation -- 
Groundnut On- s tat ion 

Soil Manage~nt - Agmforestry 

Alley cmpping On-station i; 

! 
11 ~ n - f a ~ m  19 8 1  o 2 d L 

~ o t d l  38 20 58 

a = Fann?r harvested the trial without informin@; the researcher; 
b = Late planted maize fa i led  due t o  early cessation of rains ; 
c = T r i a l  was destroyed by cat t le;  
d = Farmer ploughed down leucaena seedlings. 



I n  1981 several f e r t i l i z e r  trials were conducted on yam using f ive  

different  var ie t ies ,  v i z  . , short season Puna and Labacco and mdium 

duration .kn~empruka of white yam (D. - mtundata) as well as long season 

Akaba and Bofi of water yam - -  (D. a l a t a )  . In a trial with N,P,K, and S, only 

water yam responded signif icant ly t o  N and S but not t o  P and K (Table 11). 

The response of other  var ie t ies  was poor. Different N sources gave s imilar  

yield responses i n  a l l  the three yam var ie t ies  tes ted  i n  another t r i a l s  

(Table 12). I n  many on-farm t r i a l s ,  yam tuber yields i n c ~ a s e d  mostly 

up t o  the  first level  of (;10 kg each of N, P 0 an6 K20)  f e r t i l i z e r  appli- 
2 5 

cation; at t h i s  leve l  the man % increase i n  yield over control was 35.5 

f o r  water ; am var. Akaba (Table 13) and 11.9% fo r  white yam var. h t e r n p -  

(Table 1 4 ) .  I n  the case of short  season Funa and Labacco, y ie ld  increases 

were observed both during the first harvest of main tubers and the second 

harvest of seed yams (Table 15.) Seed yams obtained from the  f e r t i l i z e d  

mounds were b i g  and m l t i l o b e d  which can be divided i n t o  3 o r  4 units  f o r  

planting. Because of this response i n  seed yam, farmers reacted favourably 

t o  f e r t i l i z e r  use on yam. 

I n  1982, f e r t i l i z e r  responses of yam var ie t ies  were highly variable 

and in many cases negative (Tables 16 & 17).  The e r r a t i c  r a i n f a l l  of 

1982 was probably the cause f o r  these poor resul t s .  I n  f m r s '  f i e lds ,  

the percentage increase in tuber yield f o r  an application of 30 &/ha each 

of N, P 0 and K20 was 64.5, -22.2, 39.8 and 38.7, respectively, fo r  
2 5 

Kokofu I, I1 and I11 and mowamsites (Table 18).  Further increase in K 

i leve l  o r  additon of S and Zn did not give s ignif icant  response i n  yield.  



Table 11. Yam response t o  N, P, K and S application at the research s i t e  
in Atebubu, Ghana, during 1981 and 1982, 

Nutrient, Wha Tuber yield, tdha 

N P205 K20 S D. rotundata D. rotundata D. Alata 
var. mn?a var. Dendenpruka var. Akaba 

1981 1982 1981 1982 1981 1982 - 

LSD (5%) 

C.V., % 



Table 12. Response of three yeam variet ies  t o  nitmgen sources at the 
Atebubu msearch site in Cfhana during 1981 and 1982. 

Tuber yield, t /ha  
Nitrogen 

source D. rtoundata D. rotundata D. alata 
var. Puna var. Dendenpruka var. Akaba 

Control 

Am. sulphate 

Urea 

Cal. Am. Nitrate 

15 : 15 : 15 Compound 

SE 

LSD (5%) 

C.V., % 



Table 13. Response of water yam (D. data)  var. Akaba t o  f e r t i l i z e r  levels  
. a t  the =search site and in two farmers' f i e l d  in the Atebubu 
Dist r ic t  of Ghana during 1981 (Yield in tha). 

Nutrient, kg/& Research site On-farm site Mean (% increase 

over control) 
N P205 K20 Atebubu Atebibu Kokof'u 

- 

C.V., % 9.1 37 1 30.1 - 



Table 14. 3ktrtilizer response of medim duration white yam 
(D. mtundata) -. Bntaprmka i n  six m-farm sites 
i n  the Akebubu District; of Ghana d u r h ~  1981 (Yie1d.d 
in t/ha). 

Site 
15 ; 15 ; 15 Compound,kg/ ha SE C.V.. % 

% increase 
over control - 11.86 36.86 - - 

* Planted late and not; weeded; almaffected by ear ly  cessation of 
rains, 



Table 15. Fert i l izer  response of short season white yam (D. rotundata 
var. Puna and Labacco in two m-farm trials i n  the Atebubu 
District of Ghana d u r i n g  1981 (Yiel& in th). 

Nutrient, @/ha P U N A  Labacco - .- 

N P205 K20 Main Seed Total Main Seed Total 
tuber yam tuber yam 

SE 0.48 0.60 0.28 0.38 0.65 0.80 

LSD (5%) 2.83 - 2.23 - - - 
C.V., % 8.4 19 5 13.2 20.8 19.5 18.9 



Table 16. Y a m  response t o  N, P, K and S application at the msearch s i t e  
i n  Atebubu, Qhana, during 1982, 

Nutrient, kg/ha Tuber yield, t /ha 

N P 0 K20 S 
2 5 D, rotundata D. rotundata D. d a t a  

var. Puna var. Dendenpruka var. Akaba 

LSD (5%) 

C.V., % 



Table 17. Response of three yam varietie8 t o  N source at Atebubu, 
Ghana during 1982. 

Tuber yield, t /ha 
N-Source 

D. rotundata D. rotundata D. alata - 
var. Puna var. Dendenpruka var. Akaba 

colltml* 

Am. sulphate 

Urea 

Cal. Am. Nitrate 

15:15:15 Compund 

SE 

LSD (5%) 

C.V., % 

* Taken from the adjacent NPKS t r ia l .  



TanLe 18. Yam response to  fe r t i l i zer  
in the Atebubu District of 

application four on-fam trials 
ahana during 1982, 

Nutrient, kg/ha D. rt;ou,'idata Do alata 

N P205 K20 S Zn Labacco* - Dendenpruka Akaba 
Kokofll-I Kokom-I1 Kokofi-I11 Owowam 

C.V., 

* Labacco tuber yields are to ta l  of main tuber plus seed yam. 



4 .  

In short, the two ye-' data point out that  yam response t o  f e r t i l i z e r  

application is m s t l y  up t o  9 &/ha each of N, P205 and K20. Among the 

types, water yam responds mre consistent.ly t o  f e r t i l i z e r  application than 

does the white yam. 

b. Maize f e r t i l i z e r  trials: Maize is om; al' the .imprt;ant food and 

cash crops in the Atebubu District.  Low plant prr;~tt:ation, poor s o i l  

f e r t i l i t y ,  inadequate f e r t i l i z e r  use and poor weed zontrol appear t o  l i m i t  

maize yield i n  this area. In addition t o  lack of N and P, so i l s  planted 

t o  maize are deficient in secondary and trace elemnts,  mainly Mg and Zn . 
In  Anantin series, d z e  responded well only t o  N but not t o  P, K 

and S (Table 19) ; t h i s  s i t e  has been under maize/groundnut o r  cawpea 

cultivation fo r  the past 8 years, each year applying compound f e r t i l i z e r  

t o  the maize crop. I n  another se t  of five trials involving K, Mg and Zn 

conducted during 1981 and 1982, maize response was consistent only t o  Zn 

but not t o  K and Mg (Table 20). A th i rd  type of t r i a l s  tested the maize 

response t o  mthods and time of application of &ied ieucaena leaves 

1% f e r t i l i z e r  at a nutrient level of 90 Kg N and 60 1% each of El 0 and 
2 5 

X20. Leucaena leaves were applied at the ra te  of 3,503 kgiIx3 supplerwnted 

that  there was no signizicant diffezence in N use efficiency by rnaize ::iven 

the two sources of N, viz., leucaena leaves and f e r t i l i z e r .  

Incorporation &ter  iroadcasting and bmdirg appear t o  give better  

g r h  yields than broadcasting alone both with leucaena leaves and f e r t i l i z e r .  

. In  the case of leucaena leaves incorporation and banding at zero week appear 

- 1 i t o  give better  grain yields than at three weeks after planting. Spl i t  
r 

A 

application of both sources at 0 and 4 weeks a f t e r  planting did not give any 

yield advantage. 
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Table 19. Maize (cv. La Poattt) response to N, ?, K and S . 

at Amantin, Atebubu District;, '~hana, d w '  1981 , 

(Soil Series : Anantin). . . 

Nutrient, &/ha -_ GI& yield, &/ha 

C.V., % 



Table 20. Maize yield i n  response to K, Mg and Zn f e r t i l i x e r  application 
dwing 1981 &or seascn and 1982 Wor season i n  the ~tebubu 

" 

District of Ghana. 

Grain yield, &/ha 
, Nutrient, &/ha - 

Beks @wowam Jatozongo 
N P205 K20 Zn 

1981* 1982 1981 ig82 19 81 

. - 

C.V., % 20.3 . 11.5 13.4 6.3 . 29.3, 

* Maize cv. La Posta vas used in a l l  the trials except the 1981 Owowam 

trial in *dhich cv, Golden Crystal was used. . . , . . . 
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Table 21. Effect of nethad and time of leucaena leaves and f e r t i l i z e r  
1 > 

application on maize yield at Atebubu, Ghana, during 1982 
minor season. 

--- 
Application 

Sou*c?e Grain yield,  @/ha 
Method* T i m  

(WAP) ** 

Fer t i l i ze r  B 0 3828 

4911 Mean = 4716 

C.V. % 28 

b 
I .  

* Method : B = Broadczst, Bi = Broadcast and incorporate, BD = Band. 
3 -  

** WAP = Weeks after planting. 

, 
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' c .  Rice f e r t i l i z e r  t r i a l s :  In  Ghnna, rice 13 p w n  mstly under 

semi-swamp and upland s o i l s  under rainfed conditions. Lack of water control, 

excessive weed problem and low plant population a m  gqlei&w mspan~ible 

for low r i ce  yields i n  semi-swamp areas. On the other  hand, low productivif * 

of upland r i ce  'my be due t ,7 lack of nutrients,  drought and the use of 

poor yielding ar,,d disease susceptible local  var ie t ies ,  in addition t o  weed 

problem. I n  both years, three r i c e  brials at the research site and 11 r i c e  

trials on f m r s '  f ie lds  were conducted. A l l  the  ei&t r i c e  t r ia ls  - four 

on f e r t i l i z e r  and four on variety x density x weeding x f e r t i l i z e r  interact ion 

l a i d  out i n  1982 fa i l ed  t o  produce any worthwhile yield due t o  poor rainfall. 

The results *om 1981 r i c e  trials show no significant response t o  f e r t i l i z e r  

application, although grain yields increased up t o  a level  of 60 kg N and 

30 kg each of P205 ar.d K20 p r  ha. Poor managemnt, especially weed 

control md lack of water control i n  the low land sites ks well as absence 

of suitable variety liere considered responsible f o r  these poor r e su l t s .  

Locai brown va r i e t i e s  of r i c e  were found highly suceptible to  b las t ,  par t i -  
I 

cular ly when N f e r t i l i z e r  was used (Table 22).  ! A ! T ~  population a l so  increased 

s ignif icant ly with increased f e r t i l i z e r  use on d i rec t  sown rainfed r i c e  

(Table 22). In f ac t ,  the  part ic ipat ing r i c e  f ~ e r s  t o l d  us tha t  they do 

not want t o  use f e r t i l i z e r s  on r i ce  unless they have access t o  herbicides 

f o r  weed control. 



Table 22. Effect of f e r t i l i z e r  application on weed infestation and 
. b l a s t  score on upland rice (Local Brown) a t  three on-farm s i t e s  
i n  the  Atebubu Distr ict  of Ghana during 1381. . * 

Nutrient, kgha Wiase* Yeji* Akyeremde 
Weed Blast Blast 
Score score score 

N P205 K20 S N3 Zn (1-3) (0-5) 0-5) 

* These trials were harvested by the farmers without informing us and so 

we los t  the yield data on them. 



d. Cowpea f e r t i l i z e r  trials: In 1982, two t r i a l s  were cmducted t o  

evdluate the response of cowpea cv, Vita-5 t o  Mg, B, Mo and Zn e.pplication. 

Total number of nodules per  plant at flowerkg was not significantly 

affected by any of the t m a t m n t s ;  but the  percentage of act ive nodules 

was signif icant ly higher in the  presence of B than when it was absent 

(Table 23). Although, the highest y ie ld  was obtained when a l l  the  elements 

were applied together,, no s ignif icant  yield response t o  any pa r t i cu la r  

nutr ient  was observed. 

iv .  Biological nitrwgen f ixat ion 

Rhizobium inoculation trials on groundnut: In 1982, the e f fec t  of 

Rhizobiurn inoculation on groundnut nodulation and yield was studied a t  

two f e r t i l i t y  levels ,  vz; Fann (no f e r t i l i z e r  application) and H i g h  (1m - 
kdha  each of P and K,20 @/ha of Mg and 10 &/ha of Zn.) ?he N treatments 

included were: (a)  no nitrogen (control),  (b) f e r t i l i z e r  N a t  100 kgha, 

and (c)  Rhizobium inoculation. %ese t r i a l s  were organized i n  collaboration 

with NifTAL of the  University of H a w a i i  which supplied the Rhizobiun 

inoculum. The major seasmi t r i a l s  was s i t e d  in a f i e l d  which had been 

cultivated f o r  the past 15 years whereas the minor season trial was 

cmducted on a new l a ~ d  cleared fron the bush fallnu. 31 both trials, there 

was no s ignif icant  response t o  inoculaticxl in  the number of act ive nodules 

per plant at  flowering a s  well as in seed yield a t  harvest (Table 24) .  CX1. 

the newly cleared land, High f e r t i l i t y  level  had a positive effeck on 

nodulat ion and yield; but f e r t i l i z e r  N application s ignif icant ly depressed 

nodule formation, i .e . the number of act ive nodules per plant, 



Table 23. EfWct  of Mg and trace e lemnts  on cowpea (cv. Vita-5) 
nodulntjm at flowering and g r a b  y;icld at  Atebubu, Ghana, 
during 1.982. 

Nutrient, @/ha NoZule numbedplant Grain yield 
@/ha ' 

Major season Minor season 
P205 Mg B Mc Zn 

Total Active Tot a1 Major Minor 
as % for season season 
t o t a l  

SE 

LSD (5%) 

c.v, % 



Table 24. Effect; of f e r t i l i t y  and inoculation t r e a t n m t s  on the n&er 
of effective t~oduleu per plant; a t  flowering and seed yield 
at hamrest i n  Atebubu, Qhana, during 1982, 

Fer t i l i t y  
leve l  

Nitrogen P i n k h d  nodules Seed yield,  &/ha 

treatmnt 
Major Minor Maj o r  Minor 

season season season season 

Farm 

11 

C.V. , % 

- - 

Control 1.8 

N,  100 &/ha 3.5 

Rhizobium 16.8 

Cont m l  0.4 

N, 100kg/ha 2.8 

Rhizobium 7.4 



5~ a dcpresa:i.vc e.ffcct due t o  N f e r t i l i z e r  usc m nadulation was not 

evident on the cultivated s i t e .  !he groundnut variety tXcmkana.t' used 

in these t r i a l s ,  is capable of nodulating well in ALebubu s o i l s  without 

inoculation. 

v. Agroforestry:  - Alley cnbpp kg with Leucxna leucclcephala - 
a ,  Establishment of the leucaena: Seeds of the leucaena vw. 

K-28 were &il led  in cmtinous rows 4m ap& i n  April 1981. They were 

thinned t o  me plant every 40 t o  50 cm in the row. A starter dose of 

100 kg/ha of 15:15:15 NPK f e r t i l i z e r  and 10 kg/ha of zinc sulphate was 

applied by banding. In 1981 yam, maize and cawpea were plantcd i n  the 

a l l ey  space and the leucaena was allowed t o  g r o w  without pruning. The 

growth of the leucaena a f t e r  one year was as follows (man and s. d. of 

135 observations ) : 

Height = 261.4 - + 32.9 cm 

Circumference a t  Im height = 6.4 - + 1.7 crn 

During the cropping the season (Apr i l  t o  July and mid-August of October) 

of the second year, the leucaena had t o  be pruned every six t o  eight 

weeks; a t o t a l  of f ive prunings were needed per annum. Approximate dry 

leaf yie?d per  cut t ing varied from 500 t o  1,000 kgha. The labour 

requirement; per pruning worked out t o  be 50 t o  60 man-hours/ha. 

b. &tails of the a l ley  cropping t r i a l s :  This t r i a l  was designed 

t o  compare the performance of yam and maize/cowpea in the presence and 
.. . 

> , "  , 

absence of leucaena hedge raws, 4 m apart. The main plots  of 2% x 12m were ' 

divided in to  three subplots f o r  f e r t i l i z e r  levels.  The s p l i t  plot  des@ 

had four replications.  ?he crops will be rotated between p lo t s  i n  alter- 

nate  years, i .e . the p lo ts  which had yam in 1982 will be planted with maize/ 

cowpea and vice versa in 1983. 



rep1icat;ion is shown in Figure 7. There were fow raws of  maize o r  

cawpea i n  the  leucaena p l o t s  as compared Lo five rows i.n p lo t s  without 

t he  leucaena. The p lan t  spacing i n  cm was 80 x 25, 80 x 15 and 200 x 200, 

respect ively ,  f o r  maize, cowpea and yam. 

c .  Yam tuber yie lds:  The h s h  tuber  y ie lds  of water yarn (Disocorea 

alata,cv.  Akaba) are shown in Table 25. Unfofiunately yie lds  were qu i t e  low 

due t o  poor r a i n f a l l  in 1982. The overa l l  e f f e c t  of the  leucaena a l l e y  

cropping was  negative, with an average of 43% reduction i n  y ie ld .  This 

was m i n l y  due t o  t he  shading e f f ec t s  o f  the  l i v e  s takes  (p l a t e s  2 & 3) 

used f o r  supporting t he  yam v i n e s , s a t h i n g  tha t  has a l so  been observed in 

exper imnts  at IITA. The leucaena s takes  must be ringed before use, so  t h a t  

no new growth takes  place t o  c o ~ e t e  with the  yam vines f o r  sunl ight .  

F e r t i l i z e r  responses with yams were a l s o  poor t o  i r regula r .  The 

low r a i n f a l l  was undoubtedly responsible f o r  t h i s  f a i l u r e  - at  harvest  some 

of the  f e r t i l i z e r  applied had not ye t  dissolved. 

d. Maize y ie lds :  Maize yie lds  i n  the  leucaena p l o t s  were only about 

half of those in p l o t s  without the leucaena (Table 26). ?his ma;/ have 

been due t o  t h e  severe competition f o r  moisture between the leucaena and the  

maize during the many c i z ~  s p e l l s  i n  1982 (p l a t e  4 ) .  



A.1: Moize /Cowpea - Leucaeno - -  - 
X I l l l W l l l l X l l l l X  
X I  l l l r l  l l l ~ l l l l n  
r l  l l l x l  l l l r l l l l x  
X I  I I I ~ I  I I I X I  I I  1 %  
X I  l l l x l  I l l X l  l l l X  
X I l l l X l l l l X l l  l l X  
x l l l l x l l  l l x l l l l x  
x l l l l x l l l l x l l l l x  
x l l l l x l l l l x l l l l x  

x l l l l x l l l l x l l l l x  
X I  l l l # l l  l l x l l  I I X  
X I  I l l X l l  l l x l l l l x  
X I  I I  1 x 1 1  I I X I I I I K  

X l l  I l X l l  l l x l l l l x  
X l I I I X l l I I x l I I I X  
x l i l  I r l I  I I x I I I  1 x  
X 1 l l l X l l  l 1 X l l l  I X  

= Leucoena (pruned) e = Yarn 

A.2:  Moize /Cow~a 
111 

x = Leucoma livg stake - - -- - =  Moize or Cowpeo 

i l l 1 1  
I I I I I I I I I I  
1 1 1 1 1  
I I I I I  
1 1 1 1 1 1 1 1 1 1  

I I I L I  

1 1 1 1 1  
1 1 1 1 1  

l l l r l  
I I I I I  
1 1 1 1 1  
1 1 1 1 1  

Fig. l Arrangement of crops in the leucoeno alley cropping trial .i 

C4m-4  
8.2 Yam -- 

1 1 1 1 1  

1 1 1 1 1  

I I I I I  

1 1 1 1 1 1 1 1 1 1  

1 1 1 1 1  
I I l I I I I 1 I I  

1 1 1  1 1  
1 1 1  1 1  

I I I I I  
I I I I I  
1 1 1 1 1  
1 1 1 1 1  

1 1 1 1 1  
I I I I I  
1 1 1 1 1  

I I I I I  
1 1 1 1 l  
1 1 1 1 1  

I 1 1 1 I  
I I I I I  
1 1 1 1 1  
1 1 1 1 1  

I I I I I  
I I I I I  
1 1 1 1 1  
1 1 1 1 1  



Table 25. R.esh tuber  y i e ld  of water yam (Dio~corea alata) in the  - 
nllcy cropping t r ia l  with leucaena at Atebubu, ahana, during 
1981. 

F e d .  rate, kg/ha Tuber yield,  t / h a  

No 
Leucaena 

Plus 
leucaena* 

F e r t i l i z e r  
man 

Leucaena man 

dE 

LSD (5%) 

- - - 

* Leucaena l i v e  stakes were used t o  support yam vines. The shade ef fec t  

of leucaene l i v e  stakes was very pronounced on tuber yield.  



Plate 2. Leucaena a1 l e y  cropping with yam: A = One week : : : ? k r  pruning 
1 Jve stakes; B = Five weeks af t t i r  pruning, sh.?...;'~~q ?;. 2 adverse 
shade ef7ect o f  l i v e  stakes on yam, 



Plate  3. The leucaena 1 ivestakes shade the yam vines and adversely 
a f f e c t  tuber y ie ld .  The leucaena stakes must be ringed 
before use, so tha t  no new l e a f  growth takes place t o  
compete with yam vines f o r  sunlight. 



Table 26. Grain yield of m i z e  and cowpea in  t;he leucaenz alley cropping 
trial at Atebubu, G h a n a ,  during 1982. 

Fert i l izer ,  &/ha Grain yield,  &/ha 

N P 0 
2 5 K2° 

No Plus* Fer t i l izer  
leucaena leucaena mean 

Major season: Maize 

SE 

LSD (5%) 

kucaena man 

SE 

Minor season: Cowpea 

** Residual control 245 120 182 

Residual of 60: W: 30 465 272 

Residual of 120 : 60 : 60 712 234 

SE 69 

L S  (5%) - 
Leucaena mean 474 209 

SE 9 8 

* G r a i n  yield i n  the leucaena plots were calculated on t o t a l  ( 80% maize o r  
cowpa + 20% leucaena) area basis and not on equivalent area occupied by 
maize o r  cowpea only. 

** No fe r t i l i z e r  was applied to  cowpea and hence only ~ s i d z i l  effect  of 
f e r t i l i z e r s  applied t o  maize was m a s u . .  



Plate 4. Leucaena alley cropping with maize at Atebubu, Ghana: There 
is competition for moisture between leucaena and maize 
during mid-season dry spell s . 



Maize response t o  applied f e r t i l i z e r  was hi&ly significant. The 

interaction between f e r t i i i t y  levels and the leucaena treatment was not 

e .  C o w a  yields: Grain yields of cowpea cv. Vita-5 were low due 

t o  poor ra in fa l l  and poor insect contml. The effect  of the leucaena on 

cowpea yield was very similar t o  that on maize, the mean yield ,mduction 

being 56% (Table 26). 

No f e r t i l i z e r  was applied t o  cowpea. The residual effect  of f e r t i l i z e r s  

applied t o  maize produced significant increases in grain yield of cawpea. 

Like in maize, the interact: -,n between f e r t i l i t y  and the leucaena treatments 

was not significant.  

f .  General comnent on the leucaena al ley cropping: Owing t o  the 

low m u n t  and poor distribution of ra in fa l l  i n  1982, there w a s  severe 

competition for  m s i t r e  between the food crops grown i n  the alley space 

2nd the leucaena (plate 4); yields in the leucaena plots were much lower than 

i n  plots without the leucaena. Shading effect  of the leucaena livestake 

(plates 2 & 3) was another cause for  yield reduction i n  yam. ?his trial has 

t o  be repeated for  two t o  three years more t o  assess the potential of the 

leucaena alley cropping as a low-energy input r.:-i'.zm for  the transi t ion zone 

of Ghana. 



5 .3  Crops arid cropping systems mae;emnt 

The improtant food crops grown in the Atebubu dis tr ic t ;  of Ghana are 

yam, cassava, maize, rice, groundnut, guinea corn (sorghum), cowpea and 

cocoyam (Xanthosoma sagitt ifoliurn) mlon,  okra, pepper and tomato. 

The dominant  c r o p p i n g  sys tem i s  mixed c r o p p i n g  b u t  s o l e  cropping is' 

a lso  practised especially with maize, r i c e  and groundnut. The cropping 

cycle d i f f e r s  f'rom one crop t o  anocher and so a l so  does the fallow cycle. 

Two cropping seasons which are described as major and minor season exis t .  

The major season normally begins in April and ends in July and the minor 

season is f r o m  A u g u s t  t o  November. 

The major constraints t o  crop production in the Atebubu d i s t r i c t  are 

lack of :improved seeds and appropriate production technology. For t h i s  

reason research on the crops aspect of the MlUAS research project was designed 

t o  se lec t  irqx-oved var ie t ies  of the important food crops and develop @roved 

wduction przctices f o r  use by small farmers. 

i. Testing of crop var ie t ies  
& 

The objective of variety testing is t o  evaluate and se lec t  crop var ie t ies  

which are adapted t o  the Atebubu ecological zone. 

During 1981 several crops (maize, r i ce ,  sorghum, grwndnut and cowpea) 

consisting oi" impmved var ie t ies  and farmer's unimproved var ie t ies  were 

tes ted  t o  compare yield performance, maturity, disease and pest  resistance 

and other  agronomic characters. 

T 



a. Maize 
__L_ 

Maize is grown by a m j o r i t y  of the farmers since its p a t ;  & m d  as 

food crop makes it a good cash crop. Because most of tk m i z e  grown 

originate .f%m unimproved local  seeds, several improved varieties from 

IITA, CRI and CIMM:T we= tested. 

?he resu l t s  in %ble 27 show tha t  maize yielc! in the major seaucn 

was better than tha t  of the minor season. I I T A  var ie t ies  TZSR-W and 

TZSR-Y outyielded the CRI w i e t i e s  in tk *or seasm. In the minor 

season TZSR-W had the best yield and TZSR-Y had a lower but not sigpifi- . 
cvl t ly  d i f f e ~ n t  yield f'mn the CRI variet ies .  The resu l t s  (Table 28) 

of a variety t e s t  cmducted in collaboration with the CIDA/CIMMYT Ghana 

Grains Ikvelopent  Project show t h a t  with the exception of TZSR-W and 

Golden c rys ta l  which yielded less but not s i g i f i c a n t l y  different ,  the 

I I T A  and CFU var ie t ies  &re a s  kood ( 5 tcns/ha) a s  the top yielding 

CIMMYT variet ies .  

The variety tests further showed tha t  maize crop in t :k  minor season 

was taller than that of the rmjor seascn (Table 291, a s  a result of an 

early drowt in the major seasan which affected Sn i t i a l  crop developnent. 

Varietal response t o  disease and insect  attak skswed that both TZSR-W and 

TZSR-Y were more res is tant  t o  maize s treak v h s .  However, a l l  var ie t ies  

were equally susceptible t o  the stem-borers (2esamia calamities and Busseola 



1 Table 27. Grain yie ld  (&/ha) of maize varieties tested i n  major 
and minor cropping seasons. 

Variety Origin Maj or Minor 
season season 

TZSR-W 

TZSR-Y 

La Posta 

Composite-4 

Golden crystal 

~ o c a  white3 

Local yellow 

Mean 

cv (%) 

LSD (5%) 

IITA 3511 

IITA 4 103 

CFU 3073 

C R I  3032 

CRI 2809 

- 2533 

- 3124 

312 4 

18.5 

685 

Yield is based on 41666 plants/ha 

Place where seeds were obtained f o r  testing 

3 F m r l s  unhqroved variety. 



Ø able 28 Grain yield of some international maize varieties 
tested at Atebu,bu in the major cropping season. 

Variety Origin 
Maturity Grain yieldL !: 
(dayp) (tons/ha! 

TZSR-W 

TZSR-Y 

Composite 4 

Golden Crystal 

Composte W 

Suwan 1 

Suwan 2 

Guanacaste 7729 

Los Banos 7622 

La Maquina 7843 

Poza Rica 7822 

Perke 7526 (I,.) 

Across 7728 

Across 7729 

Across 7643 

TL 7621 DN 

Delhi 76221 (1, 

Mean 

I ITA 

IITA 

CRI 

CRI 

CRI 

CRI 

CRI 

Thailand 

Thailand 

CIMMYT 

CIMMYT 

C I-MMYT 

CIMMYT 

CIMMYT 

CIMMYT 

CIMMYT 

CIMMYT 

CIMMYT 

CIMMYT 

CIMMYT 

Grain y i e l d :  CV ( % )  20.5 LSD (5%) 1.61 

'yield based on 50000 plants/ha. 



Table  29. Growth paramU,3tero and v i r u s  streak i n c i d e n c e  o f  
maize v a r i e t : i e s  p l a n t e d  i n  t h e  major and minor 
seasons .  

Major season Minor season 

Variety P l a n t  Days t o  S t r e a k  P l a n t  Days t o  Streak 
h e i g h t  50% v i r u s  h e i g h t  50% v i r u s  
(a, s i l k i n g L  i n c i d e n c e  ( c m )  s i l k i n g  i n c i d e n c e  

( % I  

TZSR-W 164 - 1 . 5  202 64 2.4 

TZSR-Y 165 - 6 .8  185 62 3.4 

La P o s t a  163 - 12.4 189 67 3.8 
A 

Composite-4 174 - 6.5 217 65 3.9 

Golden c r y s t a l  163 - 4.4 189 63 1 . 5  

Local  w h i t e  180 - 2.0 203 62 3.1 

Local  yell-ow 1 6 3  - 2.2 188 58 4 . 4  

Mean 167 - 4.2 196 63 3.2 

bats n o t  c o l l e c t e d  d u r i n g  major  season .  



b. Rice - 
Ten promising r i c e  va r i e t i e s  f r o m  IITA together with one variety f'rom 

CRI and two fanner's loca l  va r i e t i e s  were tested under rainfed conditions 

fin hydrornorphic ao i l .  A similar t r ia l  under upland conditions f a i l ed  due 

t o  inadequate rainfall and drought. The yield resul t s  (Table '30) show 
5 

that  ITA-121 with a modt~ate height and excellent t i l l e r i n g  a b i l i t y  had 

the best performance with a grdn yield of 5.43 tcPls/ha, followed by TUX 

711 with 5.38 t o n s h a .  Other va r i e t i e s  with high yield p e r f o m c e  were 

ITA-212, ITA-123 and the f m w r 1 s  loca l  white (:Long grain) variety which . 
had 4.63, 4.49 and 5.08 tondha ,  respectively. 

The local  white seem t o  be a high yielding variety but its long 

growth period and strong tendency t o  lodge pose severe l imitations on i t s  

des i rabi l i ty .  Duorado precoce, a poor t i l l e r i n g  short duration Brazilian 

variety f r o m  C R I  had the lowest y ie ld ,  A l l  var ie t ies  except TOX-711, Duwado 

precoce and the local  white showed symptmsof b r m  spot disease. 

The predominant sorghum ( ~ h e a  corn) var ie t ies  &wn in the axea 

are the red and white seeded, long season, ta l l  var ie t ies  with open heads. 

In tes t ing  f o r  su i tab le  var ie t ies  which are high yielding and of short 
. , 

season, several sorghum var ie t ies  of short  t o  rnedium height and growth 

duration f r o m  the CKI substation at Nyankpala.and f'rorri Nigeria w e r e  evaluate: 

along with the t a l l  loca l  var ie t ies .  

Most of the  intmduced var ie t ies  suffered head muid  fwlgus at tack  due 

t o  t h e i r  large compact heads, which re su l t s  i n  low grain yield (!Table 31). 

?he degree of infection which'seemed t o  be ~ l a t e d  t-o coqact ion  of the heads 

suggests tha t  variet ieh with 'eompact heads are not sui table  f o r  the  more h d d  

t rans i t ional  zone of the Atebubu ama. 



Table 30. Ifeight, maturity and grain yield of rice varietj.es tested. 

Maturity 
(Days) 

Grain yield 
(kglha) 

ITA-116 

ITA-117 

ITA-118 

ITA- 119 

ITA-121 

ITA-127, 

ITA-135 

ITA-1-62 

ITA-212 

TOX 711-59 

Duorado Precoce 

Lmal white 

b c a l  brown 

Mean 

LSD (5%) : Grain yield 1156. 



Table 31. might, grain yield and p e t  disease soore of sorghum 
varieties. 

Variety 

Plant Grain ." S.txmboW Head 

5-24 

7-168 

11-215 

19-50 

26-196 

28-78 

LS-1499 

IS-187 

KBL 

I1 P-3 

Locdl red 

Ir>cal white 

NyaWala 

Nyankpdia 

Nyankpala 

Nyankpla 

NY-~ 

 MY-^ 

Nigeria 

Nigeria 

Nigeria 

Nigeria 

- 
- 

141 d 

107 b 

86 a 

118 bc 

140 d . 

134 cd 

116 bc 

114 b 

122 bcd 

1Q6 b 

309 e 

374 f 

&am follcrwed by the same letter in the s m  mlurnn are not significantly 
differenct a t  5% level of Duncan's Multiple Range Test. 

'scores fran 0 to 5; 0 = no visible W n s ;  5 = very severe sysnpta~,. 



Nyukp:ila vnr-iety +24 had thc bcot; yicld ~wrfotnwlce with 1095 @/'ha 

l'o.Llowed, by the two local. var ie t ies  with 1062 1% mid 1059 kg/ha ~ a p e c t i v e l y .  

The N.ir;crian vcariety D L  ( b o  13u.lk Line) had 1;he fourth highest yield with 

/ha which w w  not signif.i.cmtly d i f f e r ~ n t ;  mnl that  of the highest 

Stand daman@;€ by tihe sorghum stem borer (Bussmla - fusca) caused serious 

loclgim problems especially on the local  var ie t ies  as well as on Nyankpala 

var ie t ies  5-24 and 19-5Uo and Nigerian variety KBL. Soq$um mite attack 

reached a serious level  on Nigerian variety LS-187, 

d. Groundnut 

Groundnut (Ckachis hpogaea) is a good source of protein in the die$ of 

the pecpl3 as well as an improtant source of income f o r  small farmers, In  

t e s t ing  f o r  adaptabili ty,  several groundnut var ie t ies  f ' rom the CRI f i e l d  

s t a t ion  a t  Ejwa as well as k v j m  Nigeria were eval.uat;ed along with the 

local variety (Kcnkoma) grown by most farmers. 

The t e s t  r e su l t s  (Table 32) shf .1~ tha t  groundnut pod yields were higfner I 

i n  the w j o r  season than j . 1  the minor season, except f o r  Sp&sh 205 and 

Natal Com\m which yielded be t t e r  i n  the minor season. Also, the yields 

were not s ignif icant ly different  for most var ie t ies ,  The best variete/ 

however, was Mani Pinta which had a signif icant ly higher yield than other 

variet ies .  Owing t o  its high o i l  content and poor t a s t e  this variety 

is only sui table  f o r  the vegetable o i l  industry. MK374, the second highest 

yielding variety i n  che mjor season, had low yield i n  the minor season due 

t o  p m r  seed gemination. Other var ie t ies  with good performance are  

Florispan Runner, which m h t a i n e d  high yields in both cropping seasons, 

Konkoma and snit ochi . 



Most var ie t ies  matured within 90 - LOO days after planting but the  

long duration var ie t ies ,  Mani Pinta and MK 374, ~ q u i r e d  120 - 130 days. 

Kurnawu which seemd t o  have no dormancy period and which germinated even 

before it was harvested, was the e a r l i e s t  variety. 

Table 32. Pod yields (kg/ha) of p u n d n u t  var ie t ies  tes ted  in the major 
and minor cropping seasons. 

Variety origin Major 
season 

Minor 
season 

MK 374 

Spanish 205 

Mani pinta 

K m w u  

Konkom 

Natal comnon 

Florispan m e r  

Shitochi 

Mean 

cv ( % I  

LSD (5%) 

Nigeria 

Nigeria 

Ghana 

Ghana 

Ghana 

Ghana 

Ghana 

Ghana 



d. Cawpea 

Cawpea is  not widely @;rown Sn the Atebtzbu d i s t r i c t  because of the 

di f f icul t  pest managemnt problem associat,ecl with it. AS a result  only 

a limiteG. number of' f m ~ m  grow it using winproved local seeds. 

I n  an i n i t i a l  screening t e s t ,  30 cultivars of erect and semi-erect 

types of IITA1s cowpea selected f o ~  international test ing and two local 

varieties were evaluated for yield performance. Thirteen of the 32 

entries had grain yields more than l@OC kg/ha. Ilmoig the high yielding 

entr ies (Table 33) Vita-5 had the best result with 1716 kg/ha followed 

by Vita-8 (1689 kg/ha) , Vita-4 (1602 &/ha) and TVx !.843-1C (1447 &/ha) 

The local  varieties had low yields but were sl ightly bet ter  than some of 

the international cultivars probably because uf better  adaptat ion t o  

the local  environwnt . 
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1 Table 33. Yield (kg/ha) trial of International cowpea cultivara , 

Entry Cult ivar  Yield Ebtry Cultivm Yield 

Vita 3 

V i t a  4 

Vita 5 

Vita  7 

Vi ta  8 

TVx 1850-01E 

'JYk 1948-01F 

TVx 1999-023 

TVx 2912-03J 

TVx 2949-03J 

TVx 3040-01E 

TVx 3356-04F 

TVX 3380-0423 

TVx 3381-02F' 

TVx 3405-01E 

TVX 3410-05D 

V i t a  4 L.S. 2-1 

V i t a  5 L.S. 7-1 

Vita 5 L.S. 11-1 

bcal check (white) 

Vita 6 

4R-0267-LF' 

TV-x 309-1G 

TCIx 1836-013J 

1Vk 2394-02F 

TVx 2724-OLE' 

W x  3072-013 

TVx 34-4-013 

TVx 3428-033 

Wal check ( b m )  

Vita 5 L.S. 3-3 

W x  1843-1C 

l h t r y  1, 8 and 25 had poor seed v i a b i l i t y .  



?he development of an improved. production pract ice permits the genetic 

potent ial  of a crop t o  be realized, t h e ~ b y  optimizing crop yield and 

maximizing economic retun?. The mthod of powing yam in mounds was 

studied t o  determine the mst sui table  mound s i z e  tha t  could give the 

farmer a rnaxhum return in t e r n  of yield and overal l  economic gain. 

Similarly, different  methods of seed bed preparation f o r  poundnut were 

tes ted  t o  determine the rret!~od thaC, gives optimum gcnundnut yield. 

a. - Yammoundsizestudies 

Atebubu d i s t r i c t  is the centre of yam production i n  Ghana, where 

a wide variety of yams of differen3 f o m  , shapes and s izes  abound. 

Y a m  are t rad i t ional ly  grown in large mounds which are approximately 75 cm 

hi& and 160 cm i n  d i a m t e r  with an average spacing of 2m between munds . 
Tne making of such large mounds is labour intensive and the very wide 

spacing l imits  the number of mounds tha t  can be made in a given f i e ld .  

(1) - Effect of mound s i z e  and mund population density on yam yie ld  

Normally a f m r  could increase production by clearing more 

land f o r  more mom& which re su l t s  in higher labour cost. 

However, instead of clearing more land he could increase the 

mound population within a given f i e l d  by reducing mound spacing, 

thereby reducing mound size.  

In a study t o  determine yam response t o  different  s i ze  munds 

at two mound populations, three mund s i zes  including tha t  of 

the farmer were tested.  



Mound size developmnt 

Based on the average spacing of 2m between .munds as  observed 

on farmers' fields, three mund s izes  were selected and made hy 

gathering surface s o i l  f'mm 2m x 2m,1.41m x l.4l.m and 11n x lm axeas 

t o  form comsponding large medium and small mund sizes ,  with 

approximately 75 cm, 54 crn and 35 cm height and 160 cm, 100 cm and 

75 cm base diameter, respectively. 

Table 34. Effect of mund s i z e  on yam tuber yield and average tuber 
s ize.  

Mound 
s i z e  

Tuber yield Tuber s i z e  
(kg/mundj (kg/ tuber) 

Lar@;e 3.64 

Medium 2.87 

Small 1.98 

r s ~  (5%) 0.59 

Mound population : 

Two mound populations consisting of a fixed number o r  a variable 

rimer w e r e  tested. In a fixed population the nwnber of mounds 

per p lo t  was independent of mund s i z e  and the spacing between 

munds w a s  fixed at 2m, I n  the variable population the  number of 

munds varied according t o  the specified spacing f o r  each mound 

s i z e  (Figure 8), so t h a t  the number of mounds per  hectare were 2,500 

5,000 and 10,000 f o r  the  large, medium and small s i z e  mounds, 





Y a m  tuber yield:  

The effect  of mund size on yam tuber yield was mlated t o  the 

v o l m  of t i l l e d  s o i l  available for  tuber3 &velopmnt. Hence, the 

1-r the mund size the larger was the tuber size i ,e .  tuber 

weight as well as tuber yield per moimd (Table 34 ) . Therefore 

at a fixed mound population to ta l  yield per hectare was d i ~ c t l y  

related t o  mound size. However, when the rimer of munds per plot 

varied according t o  the specified mund spacings the t o t a l  yield 

per hectare incmased with reduction i n  mund size. Therefon?, 

the small mund with the largest population had the highest 

t o t a l  yield (Fi- 9 ) .  

These results thus indicate that a farmer could incr=ase pro- 

duction by reducing mund size t o  accomdate  rare mounds without 

the necessity fo r  clearing more land. 

( 2 )  Effect of mound size, staking and variety on yam t u t w  yield. 

St;aking i s  normally practised but where stakes are short supply 

some of the yams are mually l e r t  wistaked. Farmers believe that  

there is no difference in yield between staked and nonstaked yams. 

To veri.% i f  by allowing for unrestricted tuber p w t h  the larg? 

s ize  murd often useu by farmers could compensate for  the expected 

loss in yield due t o  nonstaking, a study was conducted t o  determine 

the response of yam t o  different size mounds with and without staking. 
L 

Using two popular yarn varieties,  'white yam, (Dioscmea rotundata, cv. 

Dentempruka) and water yam (Dioscorea alata, cv. Akaba) with similar 

size munds and spacing as in the previous experiment, half the 

nwber of yarns planted in each plot were staked in a split-plot desiejl. 



Y m  tuber yield ( t /ha ) 

Mound population 
o Variable 
a Fixed 

Medium 
Mound size 

Large 

Fig. 9. Effect of mound size and mound population 
on yam tuber yield. 



Yam =sponge 

Stakirg gave higher yields than nonstaking expecially with D. - 
mtundata in which tuber yield was significantly ~ d u c e d  by nonstaking 

(Table 35 and plate 5). With --  D. d a t a  tuber yield i n  general was 

not much affected although when planted i n  large mound it suffered 

greater depression i n  yield due t o  nonstaking. (Table 3 6 ) ,  vhich 

indicate that  the large s ize  mound probably enhanced yield loss  rather 

than reduce it when yams were not staked. 

1 Table 35. Effect of staking on tuber yield (kg/mound) of yam varieties . 

Variety Staking No staking Mean 

Mean 4.54 4.07 

- -  
LSD (5%) 

Staking means = 0.24 

Staking within variety = 0.34 

Nwrbers in parenthesis are % yield loss (-). 



Plate 5. Ef fec t  o f  staking and no staking on yam (Dioscorea rotundata) 
tuber yield. 



The results--also show that the magnitude i n  yield loss could be reduced 

by decreasing mund size due t o  the accompanying reduction i n  tuber 

size. Hence, a smaller loss in yield was obtained in the medium s ize  

mound than in the large m d .  This trend however, did not continue 

with the smll mund because its shallow depth which restr icted tuber 

developwnt resulted in greater yield loss than that of the medium 

size mund. Nevertheless, these observatj.ons show that  by selecting 

an appropriate mund s ize  yield loss due t o  nonstaking could be 

reduced. 

Table 36. Effect of mund s ize  and staking on tuber yield (&/mound) 
of yam varieties.  

Mound s ize  Variety Staking Nostaking % Y i e l d l o s s  

LW!P D. rotundata 5 39 4.03 25.2 

D. a la ta  7.88 7.04 10.7 

Medium 

Mean - 6.63 5 53 17.9 

D. rotundata 3-72 2 -95 11.1 

D. alata 4.91 5.08 -3.4 
-- - - 

Mean 4 -12  4.02 3.9 

D. rotundata 2.63 , 2.23 15.2 

D. ala ta  3.11 3.08 1.0 

Pkan 2.87 2.65 8.1 

Mean 4.54 4 .0,7 

LSD (5%) Staking means =0.24 
Staking within variety and mund s ize  = 0.59 
Staking within mund size = 0.41 



(3)  Effect mund size, planting date and variety on yam tuber yield 
and seedling ewwnce 

~lthouejl  farmrs usuaUy grow yams i n  large nour&, saoetims 

during l a t e  planting they may choose t o  use smaller size munds 

probably t o  encourage quicker seedling emergence, thereby capen- 

sating fo r  los t  t h .  To Eetermine the effect  of such practice 

on yam tuber yield and seedling emergence two variet ies of yam 

were grown in differenct s ize  mounds planted.on different dates, 

Using the three mound sizes and spacing as in previous studies, 

planting was begun with the f i rs t  rain towards the end of 

February and continued a t  one mnth interval  un t i l  the end of 
> 

April. 

planting the smaller the yield was. This mans as the growing 

period got shorter the loss in yield becam greater. ?he 

response with respect t o  mound s ize  shows that  the large mound 

had the greatest loss i n  yield which increased f'rom a 5% level 

of significance a f t e r  one month t o  a 1% level  after two months. 

I n  conparison the yield loss suffered by the medium size mund 

was significant a t  the 55 level only after two months delay in 

planting while that of the small mund was not at a l l  s i y i f i c a n t  

even af'ter two months. 

The varietal  response pattern showed that white yam suffered 

a significantly greater loss  i n  yield than water yam when planting 

was delayed un t i l  April. Water yam is always the l a s t  variety of 

yam harvested by farmers and f o r  this reason it is smtines planted 

even as late as May 



P ~ W S  this planting practice could also be explained by the 

fact. that  it is less  affected by l a t e  planting. 

These results Ch1.s show that  t o  obtain good yield in yam 

, production, especially with D. mhmdata early planting i s  

essential. However, i f  planting is de!-ayed the choice of an . 

appropriate mound s ize  of a smaller nature than the normdl s ize  

could minimize yield loss. L 
Table 37. Effect of mound sizeland planting date on cverage tuber 

yield per mund (kg) . 

Mound Planting date 
size Mean 

Feb. 26 March 29 A p r i l  30 

Medium 2.44 1.96 1.65 2.01 

(0) (-19.4) (-32.4) (-17.4) 

Mean 2.27 1.82 1.46 

( 0 )  (-17 3 )  (-35.6) 

LSD (5%): 
Planting date means = 0.37 
Planting date within mund size = 0.64 
Mound s ize  mans = 0.37 

'Numbers in parenthesis are % yield loss (-). 



Effect an seedling emrgence 

Yam seerlling emrgence w w  significantly af'fected by mound s ize  

and d a t e  of p lmting (Table 38). Tne t h  of emergence was longest 

fo r  the large mound and shortest for the srr,,all mund. Similarly, the 

later the plant* date the shorter WEIS the t h e  of emergpnce. 

The effect of mund s ize  on yam seedling emrgence was related 

t o  s o i l  moisture and tempemtm conditions. The quicker emrgence 

from the small mound was believed t o  be associated with the shallow 

s o i l  depth thr)om which moisture f'rorn the s o i l  below could readily 

be transferred by capillary diffusion t o  the devel~ping seedling. 

With early planting in February emergence was slower due t o  dry 

conditions and hi@ s o i l  terrperature, but with lat planting in April 

seedling emrgence was quicker as a result  of the cooler s o i l  tempera- 

tw and favourable s o i l  mis tu re  condition. 

Table 38. Effect of mund size and planting date on the average  tin^ 

of yam seedling emergence ( days/seedling) , 

Mound 
s ize  Planting' date Mean 

Feb. 26 March 29 April  30 

Large 

Medium 

Small 

Mean 

E D  :C%) 

cv ( % I  



(4)  Eccnanic implicaticns of mound size reductim - for the d l1  farrner 

In assessing the ccnanic imp1icatia:s of the three mound 

sizes m e  finds that  although the large si~ze mound produces the 

beggest and most highly priced tubers it is the least incane 

earner fo r  the small f m r ,  Ety reducing the size of the lar@;e 

mound t o  accmodate  mom mounds within a given f ie ld  and there- 

by increasing the crop density, a farmer could increase his pro- 

ductim, Besides the higher t o t a l  yield which could be derived, 

the choice of an appropriate mound size of a smaller nature 

could minimize yield loss due t o  nonstaking or  l a t e  planting. 

An appraisal of f m r l s  incane and expenditure f o r  the 

three mound sizes (Table 39) shows that  a reduction i n  mound 

size resulted in higher incane fran yam sales. Although the 

mediun and small s ize  mounds derived the same incane frm sale 

the higher net return of the medium size mound indicates that 

it is a bet ter  alternative t o  the large mound in terms of overall 

ecmanic gain. 



Table 39. Estimated f m r  income and expenditwe fivm one hectare f i e ld  
of  yam grown in three mund sizes. 

Mound s ize  and population per hectare 
Income m d  expenditure 

LWF M e d h  Small 
(2500) ( 5000) (looo0) 

Cost of seed yams 1 

Labuur costs : 
Land clearing 

Mounding 

Planting 2 

Weeding (x3) 

Staking 

Harvesting 

Transportation t o  m k e t  

Incom f r o m  yam sale  3 

'cost of 1030 seed yarra/2503 mmds at @!600/100 seed yams. 
Each seed yam can be cut into 2-3 pieces for  planting. 

2~ lan t ing  is normally done by the farmer and hi- family. 

%am sale at e m ,  !222C03, ClOOO per 100 tubers for the large, mdium and 
small sizes, respectively. 



b. Effect of tillage method and phosphate dpplication on p;roundnl~t yyitfld. - 
In groundnut production the method of seedbed preparatim may vary 

fkm ridging o r  ploughing t o  l i t t l e  or no t i l l age  aftm land c l e a r i v ~ ,  

depending on the farmerf s cropping pattern. In  Atebubu where the low, 

e r ra t i c  ra in fa l l  pattern often creates d r o w t y  cmdi t ims  that  harden 

the already canpacted f ine texture a l f i so l ,  a; wpropriate t i l l age  t o  

loosen the s o i l  is necessary fo r  good groundnut growth and pod developnent. 

k i n g  the major and minor cropping seasons of 1982 the performance 

of groundnut crop (var. Konkm) was tested in seedbeds prepared by three 

methods, at three levels (0, 36 and 72 kg P20g/ha) of phosphoms applied 

as single superphosphate. The resul ts  in Table 40 show that  the no- 

t i l l age  method with an accctrgpanying crusting and hardening of the s o i l  
r 

surface significantly reduced yields canpare2 with ploughing and ridging 

which gave higher yields even without the application of phosphate f e r t i l i z e r .  



Table 40. Effect of tillage method and phosphate application on pundnut 
kernel yield (kg/ha) . 

Tillage method 

0 16 17 - 
Major season 

847 1195 1051 1031 

Mean 

No-t illage 

Ploughing 

Ridging 

Mean 

Minor season 

469 508 

644 664 

Major season: CV ($1 13; LSD (5%) 129 
Minor season; CV ($1 18; LSD (5%) 80. 



5.4 Developmnt of packages 

Owing t o  the premature termination of the project i n  its 

second year the resear61 resu l t s  obtained so  far are inconclus,ve. 

Therefore, it is not prac t ica l  t o  develop packages of recomndat ion  which 

can be u t i l i zed  by f m r s ,  s.ince these r e su l t s  require M h e r  test ing.  

For example, the results of the yam mund s i ze  study demonstrate tha t  the  

neCJi?an s i z e  mund is a b e t t e r  a l te rna t ive  t o  the large mund in t e r n  of 

overal l  economic a, but t h i s  has t o  be tes ted  on farmersf f i e l d s  t o  

determine its sui tabi l i ty .  Similarly,  the preliminary va r i e t a l  selections 

require f U t h e r  evaluation before t h e  r e su l t s  can be u t i l ized .  

5.5 Farmers1 reactions t o  new technologies 

While conducting some t r i a l s  on farmers1 f ie lds ,  we had good interaction 

with the f m r s .  Most f m r s  appreciated the need f o r  f e r t i l i z e r  

application t o  maize and upland r i c e  but not f o r  vther cmps. Many f w r s  

showed in te res t  i n  using herbicide f o r  weed control as the manual weeding 

is labour intensive and the labour is scarce and expensive For similar 

reason, any innovation requiring more labour may not be well received 

by these f m r s .  Many farmers a l so  understood the importance of row 

planting and maintaining optimum population f o r  maize. But i n  the case 

of lowland r i ce  the farmrs did  not appreciate l i n e  planting i n  close 

rows as it required a l o t  of labour; they preferred dibbling at random 

with a man stand density of 80,000/ha. A few fanners showed in teres t  i n  

applying f e r t i l i z e r  in holes and covering it with s o i l .  

i' 



DEXELLIPMENT OF RESEARCH FAFUVI AND TRAINING OF 
LX)CAL ST@ 

Development of the research farm and other h f l w t r u c t u r a l  - f ac i l i t i e s  
a t  Atebubu and local staff t r w m p ;  

ten hectare rvseaxh farm was marked out in the s i t e  designated for ,  

the MIDAS Project at a location which is about 5 km north-west of the Atebubu 

village. It was partly c l e m d  by a shear balde and the stumps wen? m u a l l y  

remved wing March-April 1981. The cleared land was prepared in a hurry 

and the first s e t  of t r i a l s  was l u d  out during April 1981. owing t o  the 

very poor condition of the access mad, th i s  s i t e  was not accessible fo r  

many days dur ing  rainy seasons. The mad was never built. 

Toward the l a t e r  part  of 1981 it was decided t o  relocate the research 

farm i n  a s i t e  which i s  easily accessible all the year round. A new 

site adjacent t o  the Atebubu Training College on the Kumasi-Yeji mad 
r 

was acquired ~y February 1982. This s i t e  comprises an m a  of s l i e t l y  more 

than 10 ha i n  four blocks. Some trials started in 1981 were continued 

at the old s i t e  while other trials were conducted at the new s i t e .  

A meteorological s tat ion established at the USAID residential s i t e  

in Atebubu dw.6r-g May 1981. The fencing of the mteorological s ta t ion was 

completed by A u g u s t  1982. Construction of office , f i e ld  laboratory, storage 

and mtchmen sheds, and housing for  the support s t a f f  never took-off. 

Fencing of the research farm never materialized. During 1982, one of the 

t r a i l e r s  at the residential s i t e  was converted in to  a temporary f i e ld  

laboratory t o  hmdle harvest 'produce and seeds. A rented m o m  in the 

town was used for  storing fe r t i l i ze rs ,  pesticides, tools, equipmnts, 
i' 

f'uel, e tc .  



Thr~&out the project execution period, no Ghanaian counterpart 

staff was provided by the national organization (University of Science 

md Teshnology ofa Craps Research Ins t i tu te ,  Kumasi). Thus, IITA sc ien t i s t s  

worked i n  isolation at Atebibu and were not able t o  t ra in  local ta lents  

t o  take care of the research work a f te r  the i r  departure. Therefore, 

whatever progress the IITA scient is ts  have mde i n  the past two years 

and a half in establishing farming systems research capabilities i n  the  

Atebubu m a  would cease abruptly a f t e r  the i r  departure in  l a t e  1982. 

%re was virtually no progress i n  training of local s taf f .  The two 

UST graduates, k s s e r s  fisieclu 2nd Adu-Dapaah, selected for  maduate 

training abroad are yet t o  be placed i n  a Unive.?sity. Similarly, no 

senior technical off icer  of the project ::as able t o  proceed t o  IITA f o r  

the s ix  months in-service training in  crop production technology due t o  

G o v e m n t  restr ict ions on Ghanaians travel  abroad. Mr.  Asiedu secured 

another scholarship fo r  h imer  study and l e f t  fo r  Austmlia in April 1982 

a f t e r   signing from the MIDAS service. 

Rill complhnt  of the support s taf f  (s ix  STOs) was never achieved. 

Thmu@;hout the project execution period, only one or two STOs was on 

post. This also hampered the training schedule fo r  the support s t a f f .  



Several problems cmpped up during the implementation period which 

very badly slowed dawn che progress of work. The inportant ones amng 

them are briefly mntioned here. 

7.1 Del.ay , in the selection and developrint of the research farm a t  
Atebubu 
__I__ 

The first research s i t e  was identified at a location about 5 km 

north-west of the Atebubu village i n  February 1981, i .e.  8 months a f t e r  

the first IITA scient is t  arrived at Atebubu. It took ancther two months 

t o  clear  part of the 10 hectare f m ;  land preparation was carried out 

hurriedly and the fiA-st s e t  of t r i a l s  was la id  out i n  l a t e  April. Owing 

t o  the poor condition of the access road, t h i s  site was not accessible 

a l l  the year round. The project vehicles broke-dawn several t h s  on 

. this mad and caused serious hardship t o  the 7 taff . 
Because ~f the =ported high cost of construction of the access road, 

attempts were made for  about s i x  months t o  find an alternative s i t e  which 

i s  easily accessible. In February 1982, a 10 ha farm adjacent t o  the 

Atebubu training college was acquired t o  service as the new research s i t e .  

Most of the 1982 trials were conducted h e x  while some tr ials  started i n  

1981 we=' continue6 at the old s i t e .  The m5eorological s tat ion was 

established in May 1981. 

7.2 Lack of research infrastructure and inputs 

Other problem encountered at the research s i t e  were absence of a 

f ie ld  laboratory, storage and watchmen sheds, fencing for  the e x p e r k n t ~ l  

fm, tractor  and other implemnts for  land preparation ( the project 

t rac tor  arrived at Atebubu only i n  April 1982) , and four-wheel drive vehicles 

t o  t ravel  on the bad rural and farm roads. Most of the  inputs needs fo r  L 



research had t o  be brought in f'run LTA,Nigeria, vdth great d i f f i cu l t i es  

t o  pass through national bordem. Soil and plant samples could not be ana- 
A',\ 

l y ~ d  with in  the country f o r  want of chemical and labomtory m s  and 

faci l i tes .  

7.3 -- PC& l w e  withnational  ins t i tu tes ,  absence of counterpart staff 
and inadequate support staff' 

The University of Science and Technology (US) Xmasi, was t o  act  

as  the natianal counterpart i n s t i t u t e  f o r  the MIDAS research canponent. 

Because the i r  pmticipation was poor and disappointing, t he i r  ro le  was 

shifted t o  the Crops Research Ins t i tu te  ( C R I ) ,  Kumasi, toward the end of 

1981. By t h i s  time the USAID f'undinq support fo r  the MIDAS canponents 

including research was temporarily curtailed pending the improvement in 

the capability of GCG t o  fulfil t h e i r  counterpart fmding obligations. 

'This dampened the interest of CRI in collaborating with MIDAS Project. 

Both tke inst i tut ions could not provide qualified counterpart staff 

t o  work with IITA scien?-%ts at Atebubu.   here for^, whatever progress 

the outside experts have made during 1980-82 in establishing farming 

system research capabilities i n  the Atebubu area would soon vanish in the  

absence of trained local sc ient is ts  t o  take over thei r  work a f t e r  t he i r  

~ u g h o u t  the project execution period, f 'ull capliment of the support 

staff (6 senior technical officers and other low level staff) was never 

achieved; mly  one o r  two SrOs was present at any time during this period. 

Lack of support staff hindered progress of research act iv i t ies ,  particularly 

t k  conduct of on-farm trials. ?his s i t u a t i m  also prevented the deputation 

of staff for  in-senrice training at IITA. Absence o f  secretarial  help for  

most part of the period impeded the work at the  office. 



7.4 Poor s e x i c e  conditions of local staff 

The technicdl staff and labourers work5n.g i n  the ,rvlIDAS resea-ch 

pmgrarn were not clear  about thei r  service conditions. They had problems 

in obtaining t he i r  share of rationed comodities supplied through various 

organizations. Regularisation of thei r  s tatus e i ther  as c iv i l  servants 

o r  as research staff was not done un t i l  the termination o r  the project. 

The technical off icers were not ?rovided with motor bikes and so they 

could not do t he i r  work efficiently. Housing was a big problem fo r  

them. A l l  these factors dampened the i r  enthusiasm and badiy afftected 

the i r  morale. A few of them resi@;ned a f t e r  s o r n e t b  out of frmstration. 

7.5 Short t h  span and uncertainty i n  project con+,inuation - 
Three yews are too short for  the implementation of a project on 

fanning system. Moreover, a l l  the f ac i l i t i e s ,  staff' :nd other supports 

were not in place even two years a f t e r  the initiatj-on of the project. 

A s  such progress was very hard t o  achieve. 

The uncertainty in the continuation of the project, f e l t  around the 

l a t e r  p a r t  of 1981, hindered progress very badly. Long-term s o i l  manage- 

mnt  and crop rotation trials could not be started.  The uncertainty increased 

the anxiety and f'rustration of the local staff and adversely affected 

t he i r  morale. 

7.6 hJo progress in the training and developmnt of local s taf f  

There was virtuaily no progress i n  the graduate and in-service training 

of local  staff due t o  delay i n  recruitmnt,  problems in securing a w s s i o n  

i n  outside inst i tut idhs,  G o v e m n t  I s  foreign travel  restr ict ion,  etc. 

This badly affected the success of the project. 



8. REC0MEM)ATICeTS FOR USE OF' 1980-82 RESULTS AND S ~ ~ Q ~ O N S  

I 
FOR J?UKJEB FSR SKIDIES IN GHANA 

8.1 Reccqnended use of the data obtained f'ran 1980-82 studies 

Ihe studies canducted during 19W82 shm that the Atebubu area has 

the followhg constraints l imiting food crop producticp.1: 

i .  Climate: 

There i8 a highly i rregular  sequence of dry and wet years, with no 

discernible cycle. Variability in the time of start, time of cessation, 

monthly and daily distribution within the season and sh i f t s  in the peak 

ra in fa l l  periods is very high. ?he carmonly occurkg wet and dry spel ls  
.. 

during the rainy seascn cause mto ld  problems. Wet spel ls  encourage,er&m 

leaching and waterlogging in f ie lds  while shifts in peak ra in fa l l  period 

cause problems in scheduling farm operat ion, particularly land preparation, 

planting, harvesting and post-harvest operation. On the other hand, short 

midseason droughts cause wilting, especially of shallow rooted crops and 

on shallow soils .  

Suggested solution : 

(a) Plant* of crops, particularly cereals, should be staggered 

as much as possible over a long planting azasm. This i s  very t rue  fo r  

maize; sane farmers planted mly m e  maize crop between the two n i n y  

seasons and got good yields. This is better than trying t o  raise two 

uncertain crops in a yew. (b) It is also necessary t o  identify short 

seasm and drought r e s i s t m t  variet ies of maize and r ice  suitable fo r  

this area. Alternatively cultivation of cawpea should be encouraged in 

poor ra in fa l l  zmes. 



, 
ii, Soil productivity . 

Parent material and clay mineralogy ~IE am- the key factors 

cmtrol l ing s o i l  prolctuctivity. According t o  Juo . (1981) the ,productivity 

of soils decreases in tb following order depending a? the parent 

material and clay mineralogy: 

Parent material vs. s o i l  ~ roduc t iv i tv  
- - 

1)  Soils  derived ikun basic volcanic ash 

2) Soils derived fkvrn basic rocks (e .g. lirrxtone, basalt, 

3)  Soils  derived frcPn intermediate mcks (e .g. granites, 
"ti 

p e i a s e s  ) 

4) Soils  derived kwn acidic rockh3 (e .g. sandstme, quartzite). 

Clay mineralogy (or ECEC) vs . s o i l  productivity 

1 )  Montmorillcnitic so i l s  

2) Allophanic so i l s  

3)  Vermiculitic o r  i l l i t i c  s o i l s  

4) Oxidic soi ls  

5)  Kaolinitic so i l s  

6 )  Silicious soi ls  

Soils  in the Atebubu area have developed f'run the Voltaian Sediments 

( fine-grained and quartz sandstone, mudstone, shale, conglcmerate and 

pebbles) which are acidic in nature; therefox,  productivity of these soi ls  

is low. Since the effective catian exchange capacity is low, the clay 

mineralogy t o  be mostly sf licious , pointing 

out low productivity. Upland so i l s  derived + mudstone and shale are 
i 

high in silt content and poor in soil-water-plant relationship, e.g. Kumayili, 

Nyankpala and Kpelesawgu series. Soils  derived f i a n  sandstanes are slightly 

better  in soil-water-plant relationship, e.g E;jura, Amantin series. In 

general upland so i l s  suffer fkvmn lm inherent f e r t i l i t y ,  poor moisture 



relatioris, imperfect subsoil  drain=, erosion hazard on slopes grea ter  

tnan 5% and shallow depth and high gravel cmtent  of sane so i l s .  mdramo~- 

phic s o i l s  are f a i r l y  high in f e r t i l i t y ,  but su f fe r  frcPn poor drainage, 

flood hazard, and pcnr access ib i l i ty  as well as prevalence of fly- and r iver-  

borne diseases. 

, S w e s t e d  solution: 

(a)  Management of these s o i l s  c a l l s  f o r  the maintenance of s o i l  

organic matter through f e r t i l i z e r  use, addition of organic waste and manures, 

e tc .  High-energy input systems require imp~r ted  inputs whereas low-input 

systems can be practiced with the local ly available resources. (b) Agro- 

forestry is highly recomnended as an a l te rna t ive  t o  sh i f t ing  cul t ivat ion t o  

w a g e  s o i l  f e r t i l i t y  eff icient ly.  This system a lso  provides f u e l  wood, 

stakes and fodder in addition t o  green manure. (c) Rotation of legumes with 

cereals w i l l  reduce the  f e r t i l i z e r  N requiremnt of the system and improve 

the protein content i n  the d ie t .  Groundnut and cowpea are imp~r tant  legumes 

in t h i s  region and t h e i r  cultivation in a fixed rotation should be encouraged. 

mere  i s  no need fo r  Rhizobium inoculation of groundnut. (d) Planted 

fallows is another poss ib i l i ty  t o  hasten s o i l  regeneration a f t e r  cropping. 

(el The present exploitative land tenure system which encourages land 

misuse should be changed t o  promote s o i l  conservation. ( f )  Intensive exploita 

t ion of valley bottom s o i l s  should be promoted by the provision of drainage 

and water control measures, eradication of diseases a d  improvement of accessi- 

b i l i ty .  

iii , Crop productivity 

Besides insect pest and disease problems, the scarci ty of improved 

variet ies ,  low crop density, lack of appropriate methods of seedbed prepara- 

t ion  and weed problems are sane of the  major factors  contributing t o  low 

cmp y'elds. 



a. Variety testing: 

. By testkg f o r  adaptability ammg improved varieties,  those crop 

varieties which are found suitable for  the ~tebubu area can be selected. 

Since the 1981 t e s t  resul ts  a~ mly preliminary, fbrther evaluation 

of the selected variet ies particularly at the f a n  level  i s  necessary so 

as t o  involve the farmer in selecting the variet ies which meet h is  require- 

ment of yield, maturity, and pest and disease resistance. ?he variet ies 

selected for  f'urther test ing are: 

Maize : - 
IITA, CRI and the following CIIvnvIYT varieties; Guanacaste 7729, Los 

Boanos 7622, La Maquina 7843, Poza Rica 7822, Across 7728 and Across 7643. 

Rice : 

J2A-12 1, ITA-123, ITA22 12, TOX 711 and 1 ~ ~ 4 1 6 .  

, S o w :  

The fact  that most of the variet ies tested suffered head mould f'ungus 

attack suggests that sorghum varieties which have open o r  less  compact 

heads with high yield potential should be introduced and evaluated. 

Groundnut : 

MK 374, Florispan Runner, Konkoma and shitochi 

Cowpea: 

vita 5, Vita 8, Vita 4 and Wx 1845-le. 

Since less emphasis m variety testing was recmended by MIDAS Adhoc 

Cantnittee, it is important tha t  the  extension service should make available 

t o  a l l  faners the improved crop varieties that have been developed and 



b,  Yam mound s ize  and populatim density: 

In a study of yam mound s i ze  in relation t o  mound ~ o ~ U U L ~ S A  -8ity. 

staking and time of planting, it was observed that  the large mound s i ze  with 

a populatim of 2,500 mounds per hectare gave lower yield and e c o n d c  

return than medium s ize  mound with a population of 5,O ) mounds per hectare. 

'Ihe md?m s ize  mound a lso  reduced yield losses assocjl~ted with nm-staking 

and l a t e  planting. Water penetration in large mounds was observea t o  be 

poor t 00. 

(1) The above finding should be W h e r  tested z i~d validated at the 

farm level  before fanners are advised t o  increase yam mound denoity t c  

5,000/ha. (2) To reduce labour problem in making yam mounds, studies on 

mechanical ( t rac tor )  ridging and planting yam on ~ i d g e s  insteas of mounds 

should be undertaken. 

c . Tillage f o r  goundnut : 

Sane kind of land preparation, viz. ploughing o r  ridging is necessary 

t o  obtain good groundnut yield. A no-tillage method reduced yield siqifi- 

cant l y  . 

Suggested use: 

This finding discourages zero t i l l a g e  an these s o i l s  f o r  groundnut 

cul t  i v a t i m  . 
d. Weed problems : 

Weeds constitute a major problem in  a l l  t h e  cropping systems. 

Mannual weeding is labour intensive and not very effect ive due t o  poor 

executian. Local r i c e  farmers indicated that  they need herbicides t o  

control weeds before they can increase r i c e  yields with f e r t i l i z e r .  

,.Rec m e n d a t  ion 

Studies an herbicide weed c m t r o l  along with improved cropping system 

t o  shade out weeds and identificatica? of crops or crop variet!.es tha t  

effectively suppmss weed growth should be undertaken. - 



- 127 - i 
. (' I 

8.2 Formulation of model FSR projects for the transitim zme of Ghana 
and time fhm t o  execute them 

A. Study of the al ley cropping dystenl &I dLterr&tiVe ' to shifting 

cultivation 

Three pahses are involved in  developing alley cropping packages 

fo r  fanners. They are as follows: 

Phase 1; Replicated f i e ld  trials - 4 t o  5 years - 
A limited nwnber of well rep11 icated f i e ld  tz?ials w i l l  be laid 

out on selected sites representkg different s o i l  climatic zcnes t o  

collect a g r o n d c  data on the proposed system. The act iv i t ies  t o  be , 

undert &en are : 

a) Establishnent of the leucaena and/or glyricidia al leys - 
two years. 

b) Study the ra te  of establishment, growth and biomass production 

and factom affecting them - two t o  three years. 

c)  Management trials with associated food crops such as yam, 

maize, cowpea, etc. This can concurrently proceed with (b) above. 

Phase 2 : Verificatioddemonstration of al ley cropping - 4 years 

Here large production plots (0.2 t o  0.5 hectare) w i l l  be established 

an selected farmer's f ie lds  t o  canpare the agronanic and econanic efficiency 

of al ley cmpping with the  present technology and the i r  ab i l i ty  t o  adopt 

the new system will be closely monitored. 

Phase 3 : Ektension of the developed al ley crr3ppin.g pakcage t o  fanners. 

B. J k v e l o p n t  of Cereal'legune cropping systems r 
Phase 1 : 'Replicated f i e ld  trials - 5 years 

W e l l  replicated small plot f i e l d  trials will be cmducted at selected . 

centres an: 



Rotations : Maize/groundnut o r  cowpea, maize/sorghm, . 

maize /upland r ice.  

Intercropping: Maize/gromdnut mixture, maize monocrop, 

groundnut monocrop, maize/groundnut relay. 

Legume @;reen manure : Centrosema/mazie, Sesbania/maize. 

St r ip  cropping: Maize/groundnut s t r ips ,  maize/cowpea s t r ips ,  

maize monocrop, groundnut monocrop, cowpea monocrop. 

Phase 2 : Verif icatiorI/deinonstration of cereal/legume cropp5.q 

system - 3 t o  4 years. 

Prcmomisbg cereal/legume cropping system w i l l  be tested on farmers' 

f ields in  lar@;e production plots t o  monitor the i r  econmic feas ibi l i ty  and 

social acceptability, 

Phase 3: Extension t o  farmers of successf'ul packages. 

8.3 Staff requirement fo r  FSR studies 

Two or three s i t e s  can be selected for  in i t ia t ion of farming systems 

research; the possible s i t e s  in the t r ans i t im  zone will be Atebubu, Mampongl 

N'koranza and Wenchi. A technology test ing team consisting of one or two 

agrcnmists and four technical officers with adequate nmber of workers 

should be located in ~ a c h  s i t e .  An agricultural econanist os social  

sc ient is t  fran the Crops Research Ins t i tu te  (CRI), Kumasi, can ass is t  the 

f i e ld  teams periodically on diagnostic and monitoring surveys. Che 

agrmanibt, a g r o n d s t / s o i l  sc ient is t  located at CRI,  Kmsi, should coordi- 

j' nate and guide the f i e l d  teams m the conduct or' fanning systems research, 

particularly the on-farm experimentation. Ife should also arrange fo r  the trai- 
4 

ning of f i e ld  staff in FSR. Specialists working cn ccmponent technolC$ieS 



and located a t  CRI w i l l  help the FSR coordinator t o  des&p suitable tech- 

nologies f o r  test ing on the field. Secretarial help should be provided 

at the  central and f i e l d  offices.  

8.4 Resource requirement 

The following minimum f a c i l i t i e s  should be provided at each location: 

Research farm - 1 

Field laboratory 1 

Office space - 4 r o m  

Store - 1 

Watchnen shed - 2 

Housing - 2 senior staff 

11 - 10 junior s t a f f  

Tractor - 1 (40 horsepower) 

Pick-up van - 2 

Motor bike - 4 

Bicycles 10 

Implements, tools, supplies and 

consumables 
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10. A P P E N D I X  

10.1 Pmject reports and publication 

Re or ts  f m  E- d 

a) Quarterly progress report of the MIDAS Research Program 

submitted t o  the MIDAS Project Executive Comnittee t h r o w  

the Project Manager for  the periods f r o m  July 1980 to  June 1982. 

Total quarterly reports rn eight. 

b) Semi-annual. progress reports t o  USAID/Ghana. Total semi- 

annual reports submitted are four covering the period f r o m  

July 1981 t o  June 19 82. 

c) AnnW Progress Reports of' the MIDAS Small Farms Systems 

Research Program - 1981 

d) Terminal Report fo r  the Research Program. 

ii. Publications f'rom the project work 

a )  Balasubramanian, V., J .O.  Braide and E.A. Atayi. 1982. An 

appraisal of the present fanning systems of the .4Tebubu 

Distr ict  of Ghana. Int .  Inst.  Trop. Agr., Ibadan. Nigeria. 

b) Balasubramanian, V. 1982. Maize research by MCDAS. Paper 

presented at the Second National Maize Workshop held at 

Kwadaso Agricultural College, K u m a s i ,  Ghana, Feb. 23-25, 1982 

c3. Balaul-ramanian, V. 1983. Alley cropping: can it be an a l t e r  

native t o  chemical fe r t i l i ze rs  in Ghana? An invited paper 

presented at the th i rd  National Maize Workshop held a t  
1 

the Kwadaso Agricultural College, Kumasi, Ghana, Feb. 1-3, 

1983 



10.2 List of National Inst i tut ions which cooperated with MIDAS Reuearch - 
Project. -- 

1. University of Science and ) 
Technology (US), Kwnasi, ) 

1 Supply of trained mpower 
2. University of Ghana, Legon ) for the Project. 

3. Dept. of Agric. Ehgineerhg, 
UST, K u m a s i .  Cooperates in test ing small f m r  

implemnts such as maize sheller,  
planter, storage bin, e tc .  

4. Soi l  Research Inst i tute,  Kwnasi. Conducted detailed s o i l  survey of 
the research s i t e ;  helps i n  s o i l  
classification and management 
problems. 

5. Crop Research Inst i tute,  K u m a s i .  Supply of improved seeds. 

6. Grains and Legumes Development 
B o d  (GLhlB) , K w n a s i  Collaboration f o r  maize research, 

7. Agric. Extension s ta f f ,  
Atebubu District.  Helps in running on-f'am trials. 



10.3 List of abmviations used in the t ex t  

B - Boron 

BS - Base. saturation 

C - Carbon 

Ca - Calcium 

CIDA - Canadian I n t e m t i o n a l  Developmnt Agency 

CDMYT - International Centre f o r  Wheat and Maize 

CRI - Crops Research I n s t i t u t e  

cv. - Cultivar 

C .v 

ECEC 

FA0 

F.C 

FSR 

GrnB 

ha 

IITA 

K 

KC1 

Q 

lan 

LSD 

m 

P 
Mg 

Mo 

Coefficient of Variabili ty 

Effective Cation Exchange Capacity 

Food and Agricultural Organization 

Field capacity 

Fanning system Research 

Grains and Legumes Development Board 

Hectare 

International Ins t i tu te  of Tropical Agriculture. 

Potassium; K20 - Potassium expressed in  oxide form 

Pot assiun chloride 

Kilogram 

Kilometre 

Least Significant Difference 

Millioquivalent 

Micro 

Magnesium 

Molybdenum 



MOA - 
Mn - 
N - 
Na ., - 
NCSU - 
NifTAL - 
P - 
s.d* - 
SE - 
SFCC - 
SRI - 
ST0 

t 

TO 

UN 

USAID 

USDA 

UST 

var. 

WAP 

W.P. 

Zn 

Ministry of Agriculture 

Manganese 

Nitrogen 

Sodium 

North Carolina State University 

Nitrogen Fixation in TmpicaJ. Agricultural legumes 

Sulphur 

Standard deviation f r o m  the man 

Standard e m r  of the mean 

Soi l  Fer t i l i ty  Capability Classification 

Soils Research Ins t i tu te  

Senior Technical Officer 

Metric tonnes 

Technical Officer 

United Nations 

United States Agency f o r  International Development 

United States Departmnt of Agriculture 

University of Science and Technology 

Variety 

Weeks After Planting 

Wilting point 

zinc 


