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Abstract 
Micro-catchment Rainwater Harv.esting. (RWH) has been defined as a method of collecting run-off 
from a Catchment Area (CA) over short distances not exceeding 100 m and supplying it to an ad
jacent Cultivated Basin (CB). It is a system that is designed to concentrate rainwater so as to 
utilize it more effe"ctively in areas- where. the seasonal. rainfall amounts are frequently lower than 
crop water requirements. The Catchment to Basin Area Ratio (CBAR) is an important parameter 
in the design of micro-catchment systems. It usually varies between 1:1 and 10:1. However, meth
odsfor deciding the optimumle·ve! of CBAR for differef!t farming systems are not available. The 
purpose of the experiments reported here was to evaluate the CBARfor maize production in semi
arid areas of Tanzania. The experiments were run between 1992 and 1995. in semi-arid areas of 
Morogoro and Mwanga Districts of Tanzania, to assess the peiformance of maize grown in micro
catchment systems with CBAR varying from 0:1 to 4:1. Maize var. TMVI was grown in Mwanga 
District while maize-var. Staha was used as a test crop in Morogoro District. Grain was harvested 
in five out of six experimental seasons in Mwanga (Masika 1993, 1994 and 1995 and Vuli 
199411995 and 199511996). In Morogoro, grain harvest was obtained only in two seasons (Ma
sika 1993 and 1994) out offour. The results showed that micro-catchment RWH farming is feasi
ble during Vuli. The yield benefits due to RWH were found to be 120 - 152· % and significant at P 
= 0.05. The benefits during Masika were found to be very low at only 12 - 17 % and not signifi
cant at P = 0.05. 
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Introduction The next step of equal importance is to prevent 
or reduce water losses from the root zone. The 

Rainwater harvesting is defined as a process third step is to implement cultural practices to 
Of collecting, concentrating and stroring ensure that the crop makes the most eflective 

various forms of runoff for various purposes ,1,lse of the scarce water. The techniques for 
(My~rs, 1975). The collected runoff can be achieving these have been developed and pro
used for several purposes such as to improve ·moted exte.nsively under the subject of Soil and 
soil-boisture for plants, to supply -water for Water Conservation (SWC) (Tiff en et at., 
livedtock and domestic purposes and to re~ 1994, Thomas, 1997, Huds<.>n, 1992). 
char~e the groundwater (Frasier, 1994); .;. _0. ... I . - - . > .-,~ In or~er to ~mp.rove the. ~ro"ductivity of rain-
Depending on the storage capacity available in . _ water m selll-and areas It IS often necessary to 
the ~oot~zone, the· first step ·in the management·~ ~onc~ntrate it into a small area of use. The 
of rainwater for plant growth· is :to <:;apture it . focus of this. paper is on micro-catchment 
and enhance its infiltration into the soil profile. .. -RWH systems. A number of techniques have 
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been developed in different countries (Prinz, The vegetation cover and roughness encourag~ ___ _ 

et al., 1994, Reij et al., 198~). All-teclUrique& ... _~jnfiltration and reduce the f!!1lOff-yield'Irom a 

have two major components; a Catchment Area given area. Tlus is ,a/conSequence of depres~ 

(CA) and Cultivated Basin (CB) (Figure 1).' sion storage-tliatp;ovides more time- and op

The CA is always directly up-slope of the CB portunity for the evaporation and infiltration of 

and the water flows directly to the basin for the rainwater. The:natuie bf the soil where the 

storage in the soil. The CA is treated and man- rain falls is a very important determinant of 

aged in ways that encourage the generation of how much runoff can be expected. The main 

high amount of run-off. controlling factors are infiltration rate, water 

holding capacity and hydraulic conductivity of 

Runoff generation and conservation the soil. - , ' , 

'f'· " 

The runoff yield of a' catchment is, a complex The rate of infiltration and therefore runoff is 

function of the characteristics of land surface, also greatly'affected by the rainstorm~ount, 

SOlI tYPe and raillfall (Oweis et al.,'-1999). intensity and distribution of rainfall.· A high 

Slope, length, cover' and roughness' are the amount will quicklysattirate the soil ami the· 

most'important characteristics. The length o'f k' " e~cess . will be rel~ased as run~ff. High inten-

't' J..~~' t ha th t .' 'rta t fli t' ;; Sity raInstorms, WIll lead to high ,runoff, be-
ca C.LlUU;;n s e mos lillpO n e ec on .. . ;. " . 

" .. "" " "cause the mtensity WIll exceed the rate of mfil-

deternumng peak discharge, nse tIme, total tr tI'o f th .. 0'1 Ra' s:: Iii '·th' 1 '. dry 
. ' .' ,... ' ,a n 0 e s I . m.La ng WI ' ong 

runoff tIme and water, harvestIng potentIal; ,spells between storDlswill often,reduce runoff 

Runoff coefficient and peak runoff decreases 'yield because the catchment 'wili dry up during 

with increasing catchment length although the thedryspell, and therefore the soil wiUbeable 

total runoff from a large catchment is higher to absorb more of the rainfall r¢ceived during a 

(Boers, and Ben-Asher, 1982).' subsequent stOnD. 

Figure 1: Interaction between the four facets of RWH (Boers, 1994)/ 
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The Catch~nt to Basin Area Ratio 

The key requirement in the design of micro
catchment systems is to select an optimum 
value of the CBAR that will allow efficient 
ron-off yield and optimum utilization of the 
water added to the CB. The key parameters 
can be presented as shown in Figure 2. 

During a rainfall event, water balance on the 
CA is given oy: 
Ro = R.e- EcA - I (1) 
where: 
Ro = surface'ron-off 
R.e = effective rainfall 
EcA = actual evaporation from catch-

. -'! .. " ,;. 

inent area 
I = iilfiltration 
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EcB = actual evaporation from the CB 
Dp = water lost from the root wne due 

to deep percolation. 
It is assumed that the water table is too low to 
affect this balance. 

The ultimate goal is to optimize dw. The ap
proach to be taken is made clear by combining 
equations 1 and 2 into the following single 
equation assuming CA ~ CB (Boers et al., 
1986): ' 

'dw = 2Re - EcA - ECB - I - Dp (3) 

'Therefore, a micro catchment RWH system 
should be designed to: 

• (i) Minimize infiltration and evaporation 
from the CA 

'At the same time from the CB point of view, . (ii) 
the most important parameter is the change of 

Maximize infiltration on the CB while 
minimizing water lost to deep perco
lation water stored in the root zone. Therefore, the 

water balance equation for the CB is given by: (iii) Minimize evaporation from water 
surface or'bare soil on the CB: 

dw = R.e + Ro - EcB- D~ , ' 

where: '. 

do;,' = change of water stored iIi the 
. root zone ." ;". 

, , 

R.e _ .. " effective 'rainfall amount '(as-
sumed to be the same' on both 

, CA and'CB) . 
Ro =;' ron-on into the CB . (= Ro from the CA) 

/ 
CA' 

" 

" 

j 

, ' 

The calculation of the CBAR· is based on the 
c:oncept: "Effectiv~ water harvested = Extra 
water required by the crop" . 

The Catchment to Cultivated Basin Area Ratio 
(CBAR) is calculated' using the following 

Ew Es 

i ' .6.W 

i CB 
Dp 

I . . . . I 

W~ter balance components of, the CA and CB (Modified from Boers et al., 
, ' 1986) .. 

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 G

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

12
)



196 N. Hatibu et aI. 

equation: 

CBAR = CWR (Jilin) - DR (mm) 
DR (mm) x K x 11 

(4) 

Where: 
• 

• 

• 

\ 

• 

Crop water requirement (CWR) is defined 
as the depth of water needed for evapo
transpiration (ET crop). The maxim~ value 
of ET crop is achieved when the crop is dis
ease free, growing in large fields under 
non restricting soil conditions including 
soil water and, fertility and acl}ieving full 
production potential ,under the given 
growing environment (Doorenbos and 
~assam, 1984). Crop w.ater requirement is 
influenced by climate,. crop type and stage 
of growth. It is estimated that the crop 
water requirements for - maize cultivar 
TMVI grown in Kisangara is 590 mm in 
Vuli and 500 mm during Masika. How
ever, it is not possible for a crop in a 
farmers' field to meet the conditions for 
maximum ET crop. This is why an efficiency 
factor (11) is introduced. 
Design rainfall (DR) is defined as the total 
amount of rain during the cropping season 
at or above which the catchment area pro-

'vides sufficient ninoff to satisfy the crop 
water requirement (Critchley and Siegert, 
1991). 
Runoff coefficient (K) for a given period is 

- ) 

calculated as: 

K=Ro/Re (5) 

An analysis of the rainfall-runoff relation
ship and subsequent determination of run
ofl coefficients should be based on actual, 
simultaneous measurements of both rain
fall and runoff. For example, parallel mi
cro-catchments experiments carried out in 
Kisangara showed that runoff coefficient 
of30% can be expected in bare compacted 
catchments. 
The efficiency factor (ll) represents the 
proportions of water the plant can actually 
utilize, it varies from 0.5 to 0.75. Theef
ficiency factor depends on th~ distribution 

" ' 

of water in the field and considers all 
losses due to evaporation and deep perco-
lation.·' ' 

For Kisangara, the CBAR can be estimated as 
follows, using rainfall amount expected to be 
exceeded 70 % of the seasons, as design rain
fall: 

CBAR (Vull) = (590 - 257)/(257 xO,3 x 0,75) 
6:1 

CBAR (Masika) = (500 - 318)/(318 x 0,3 x O. 75) 
_ 2.5:1 

The main objective of this paper is to assess 

the effectiveness of micro-catchment systems 

in the performance of maize grown in semi

'arid areas: 

/ 

Materia'ls and methods 

Location 

The experiments were conducted in the semi
arid zones of Morogoro and Mwanga Districts. 

In Morogoro, the experiments were located 
within the Sokoine University Farm on longi

tude 37°39'E and latitude 60 30'S and at an al
titude of about 500 m above mean sea level 
(mas!). The site was, close to the footslopes of 
the Uluguru mountains which descend abruptly 

to the gently undulating dissected peneplain 
extending north and west of Morogoro. nie 

1 ' / 
site was formally uIJ.der maize cultivation for 
several years before ~eing left under fallow for 

two years prior to start of the experiments in 
• 1 ' 

1993. In'Mwanga District, the experiments 

were locat~d at' KisaJgara within the semi-arid 
J 

Western Pare lowlands (WPLL). The site was 
~ \ 

located at 3T35'E and 30 43'S at an altitude of 
J • 

870 masl. The area was under sisal production 

since 1975. The sisal plants were cleared in 
1923 by a front mount(;:d shear blade bulldozer, 

'bef'Ore setting up the' experiments. . . /. 
/ 
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Soils 

The soils of the Morogoro sites are reddish 

brown sandy clay loam. The bottom soils are 

sandy clay, said to originate from metasedi

ments of Uluguru Mountains. The soils are 

fairly deep (> 100 cm), well drained and are 

classified as Typic Ustorthent (USDA soil tax

onomy system) and Eutric RegosoZs (according 

to FAO/UNESCO s'ystem) (Kaaya, 1989). 

The dominant soil occurring in the Kisangara

experimental site is LuvisoZ. Ferric LuvisoZ 
occupies nearly 90% of the experimental site 

(Ngatoluwa et aZ., 1995). These soils occur 

intensively on the middle and the lower slope 

position. Ferric CambisoZ and PZinthic LuvisoZ 
cover approximately 8 % of the experimental 

area. The remaining 2 % is occupied by small 

pockets of Chromic LuvisoZ. 

Experimen~I.design, layout and treatments 

The experimental lay6ut was similar for both 

sites and in both caSes was split into· two dif

ferent slopes of 3 and 8 or 6 %. Randomized 

~ Table 1: De,scription of treatments 

Tillage practice on the CB 
Flat cultivation (FC) 

Staggered Ridging (SR) 

/ 

•. 1, 
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Complete Block Design (RCBD) with three 

replicate§/was used. The treatments were as 

elaborated in Table 1, and the layout was as 

shown in Figure 3. The Cultivated basins were 

50 m2 and were 10 n'I long and 5 m wide. The 

catchme~ts were alro 5 m wide, and dIe differ

ent CBAR were achieved by varying dIe length 

of the catchment. Maize (zea mays var TMVl) 

was used as J test crop for Kisangara and (zea 
mays var Staha) for Morogoro. 

The crop was sown ata4ate of two plants per 

hill. At sixdl leaf growth stage, dIe crop was 

dlinned to one plant/hill giving a plant popula

tion of 45~OOO plants/ha with the spacing of 

0.75 m between rows and 0.3 III between 

plants. Fertilizer TSP at a rate of 40 kg P/ha 

was applied at sowing, and N fertilizer was 

applied at rate of 40 kg N/ha at six-leaf groWdl 

stage. Tillage was implemented by hand hoe to 

a depth of 10 cm. A "U" shaped bundV:as 

constructed around each cultivated basin to a 

height of 15 cm. Ridges were constructed widl 

staggered openings, for spreading harvested 

water. 

CBAR 
0:1 
2:i 
4:1 
0:1 
2: i . 
4:1 

Treatment 
Tl 
T2 
T3 
T4 
T5 
T6 
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198 N. Hatibu et al. 

.-

4:1 4:1 

~ - ~ rn FC .~ sF.: [!£J , SR 3 
I;tl 

[;J 4:1 4:1 

[!£J FC SR 
- > 

SR 

Figure 3: .An example of treatments layout 

Data collection and analysis 

Data collected included daily rainfall (continu
ous and total), maximum and minimum daily 
temperature, pan evaporation, soil moisture 
content to a depth of 1.5 m, runoff from adja~ 
cent micro-catchments, agronomic data, such 
as biomass at six leaves and at silking stage 
and crop final harvest· (biomass and grain 
yield). 

'. Rainfall data was. collected using a recording 
"raingauge located at the Morogoro, Meteoro

logical station, about 0.5 kmfrom the Moro
garo site and at Kisangara, the recording rain
gauge was located 1.5 km from the site. This 

. may have created some problems, as the rain
fall in these areas is known to vary substan
tially ov:er short distances (Ngana, 1991). To 
overcome this problem a non-recording rain
gauge was also used at the Kisangara site. 
Evaporation and temperature data was also 
collected for both sites. Moisture content was . 
monitored using a neutron probe thr~ugh an 

rn-[;] 
...... ...... 

t5 
~ 

o . 
....l " 
~ ..... 

~:I: 

FC 

access tube in'the·'centre of each ·cn. Crop 
growth was monitored through biomass harvest 
at 6th leaf and at silking stages. Stover and 
grain yields were determined by' harvesting 15 
m2 of well-bordered sample plots. ,All stover 
and grain were dried at 60°C until constant 
weight was obtained. 

Descriptive analysis was used to compare long
term means and. seasonal effect on grain yield. 
Analysis of variance (ANOVA) was used)o 
test the effect of -treatments on both bioniass 
and grain yields. . .. t . 

. 'j 

Resuits ;' .\ ' " . ,.. # 

Effect o~ ~atch~e~t\ to ba&n 'ar~~";~tiO 
(CB~) on grain yifld 

r 
. The grain yields as :affected by the CBAR are 
presented in two different ways. First by con
sidering only' the cultivated basin. This is a 
valid approach in situations where land is not a 

/ 
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cbns-tniint and the aini is to- enhance' productiv-
ity of labor and other inputs. Secondly, yield 
was calculated by taking. into accourit the. total 
mobilized land including 'the catchment area. 
This would be necessary in areas where land is 
a liiniting fact~i. When orily the cultivated 
basin is' considered the yields generally in~. 

creased with increasillg CBAR'ratio (Tables 2 
a and b).' . . 

'", ., 

In Kisangara, for example, there was an in
crease of 17 % for CBAR of '4: lover the con
trol, during Masika, while the increase during 
Vuli for. the same CBAR was 152 %. For 
Morogorb, guring Masika there was a decline 
in yield probably due to too much water in the 
~B thus causing waterlogging problems. 

When presented from the point of view of land 
productivity~. the yield per unit of mobilized 
.land decreased with increasing CBAR (Tables 
2 a and b). In this case the total harvest from 

. . . the cultivated area is expressed per ha of the 
. land occupied by the RWH systems (i.e. CA 
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+- CB);- Thdong term reduction-in~yield com
pared to control, during Masika in Kisangara 
was 53% and 77 %:for CBAR of 2:1 and 4:1, 
ryspectively. During Vuli in Kisangara the long 
teim mean reduction of yield is only about 27 
and 50 % for CBAR of 2:1 and 4:1; respec
tively, compared to increase of 120 and 152 
%: Therefore, during Vuli a n~t increase in 
long term mean of yields per unit inputs by 
about 100% was obtained in Klsangara. The 
yield from RWH treatments was significantly 
(P = 0.05) higher than from the control. 

Cultivated basin management 

· At Kisangara, the management of the culti-, 
· vated basili had some effect on the .grainyield. 
The mean grain yield from flat cultivation was 
2,683 kgha-1 and staggered ridges being only 

·2,401 kgha·l (Table 3). The difference in yi~ld 
'was significant (p = 0.05) during ollly a few 
of the seasons . 

'. Table2a: Effect of RWH on long-term grajn yield means at Kisangara 

CB area only Total mobilized land 
'. . Mean grain yield % Increase due to Mean grain yi~ld % Decrease 

CBAR (kgha-1) RWH (kgha'l) in yield 
0:1 2,324.1 a 2,324.1 

Masika 2:f 1,593.0 a 12 864.3 63 
4:1 2,709.8 a 17 542.0 77 
0:1 . 385.4 b 385.4 

Yuli 2:1 847.8.a 120 282.6 27 · . 
4:1 970.1 a 152 194.0 50. 

,Table 2b: Effect of RWH on long-term grain yield means at Morogoro 

CB area only Total mobilized land 

/ Mean grain yield % Increase due to Mean grain yield % Increase 
_CBAR (kgha·1

) RWH (kgha-1
) due to RWH 

0:1 4,436.0 a 4,436.0 
Masika 2:1 4,580.1 a 3.2 1,526.7 65.6 

4:1 4,087.6 a - 7.9 817.5 81.6 
Figures followed,with similar letters are not significant at P = 0,05 

" ... , 
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200 N. Hatibu et al. 

Seasonal. effects Ef(ect of slope 

Season effects ,on,grain yield ;was observed for 
both Kisan:gara and Morogoro. sites. In Kisan
gara 'the grain yield wis high duriIi.g Masika 
with an average of 2,542 kgha·1 as compared to 
Vuli season with average yield of 734 kgha 1

• 

Theiewas both significant difference between 
the season and treatment at P = 0.05 (Table 
4). In Morogoro, ,grain yield was only har
vested during Masika, where the average grain 
yieid obtained in Masika season was 4,368 
kgha·1 (Table 4). 

The effect of slope on grain yield was observed 
in Kisa~gara be~~e~n 8% ,and 3 % slopeS;~nd 
in Morogoro between 6% and 3 % slopes. In 
both sites' the grain yield wa:; slightly higher in 
the 3 % slope (Table 5). This may be explained 
by the difference in fertility due to r'embval of 
nutrients from the upper area and theIr deposi
tion on the lower area. Another reason may be 
that the plots on 3 % received water tllrough 
subsurface flow from the upper part. 

Table 3: Effect of tillage practice on the grain yield 

MASIKA VULI - . . --_ ....... -_ ..... __ ......... _---.-.. ---_ ...... -.. -................. -_._--_ ..................................................................................... -.................. ~ .. ---.................... . 
~ite Tillage 1993 1994 1995 Mean 1993/94 1994/95 1995/96 Mean 

Practice 
", 

1844.3 3047.0 3159,0 2683.4 865.7 769.3 8p.'5 ' Kisangara FC 
SRi 1209.7 2902.3 3091.3 . 2401.1' 671.2 631.5 65'1.3' , 

Morogoro FC 4135.6 4990.1 4562.9 - -

SR 3980.3 /4366.8 4175.6 

, Figures followed with similar letters are not significant at P = 0.05 

( 

Table 4: Seasonal effects on grain yield (kgha'l ) for Kisangara and Morogoro sites 
i 

.I~~~.~~~~.~ ........................................ ~~~~~~~.~.~ .. l ......................................................... M?~~.g?~.? .............................. .. 
Masika Vuli";; Masika Yule 

Tl' 
T2 
T3 

,T4 
T5 
T6 
Mean 

,2502.3 361.3.b 4645.1 
2145.8 409.5 b 4228.7 
2779.2 1079.5 a 4512.1 

I 

2406.8 616.0 ab 4648.1. 
- 2768.8 1011.8 a 4531.4-

2650.7 928.5 a 3643.9 
1 I 

2542.3 734.4 '4368.1 
, 

'. I -

Figllres followed with sirilar letters are not significant at PI;; 0 .05 ~., , . 

-1 

I At Kisangara,all treatments had significantly (P .=.0',05) higher grain yield ~uring Masika 
than the correspondin~ treatment in Vuli 

, ;.' 
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Table 5:' Effect of slope on grain yield 

Slope 

8% (6%Y 
3% 

Kisangara 
Masika 

. 2664$ 

2866.0 

** 
1 Slope 6% was used in Morogoro experiments 
** Not significant at P = 0·.05 

, 
( a) Kisangara. 

Vuli 
954.0 
514.1 

** 

.. Morogoro 

Masika' 
. 4355.3: 
'4381.2 

. ** 

r200~--------------------~=-------------------~ 

E 
.§. 

ra -c 
ra 

a:: 

(b) Morogoro 

Average crop water 
.. requirement for TMV1 

Years 

~~--~~----~----~--------------------, 

E 
I.§. 

ra -1'= ra 
: a:: 

/100 

~ , ' 

crop water 
requirement for STAHA 

1 

Years 

Vuli 

Figure 4:' CoriJ.paris~rt of historical Masika rainfall and average maize water require-
m¢nt; in Morogoro and Kisangara . 
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2()2 N. Hatibu et aI. 

Combined effect 

At Kis~ngara during Masika, overall highest 
yield was observed in treatment 'r3 (4: 1 
CBAR, Flat Cultivat~on) with a long-term 
mean grain yield of 2,779 kgha-1 (Table 5). 
There was a signiticant difference (P = 0.05) 
between the treatments during Vuli in Kisan
gara. The highest grain yield was obtained in 
treatment T5 (2: 1 , Staggered Ridges). In 
Morogoro there was no significant difference 
of the treatments. 

Discussion 

Tins study has shown that the yield increase 
benetits obtained from micro-catchment RWH 
are low during Masika season on both sites. 
The main explanation is that the crop water 
requirement is adequately met during thi~ sea- _ 
son (Figure 4). This explains the minimal ef
fect obtained from addition of water. This is 
also made clear by estimation of CBAR illus
trated in equation 7. During Vuli, the benetits 
from RWH were large indicating that soil
water available to plants is limiting as illus
trated in equation 6. However, the low overall 
yields compared to Masika indicate that the 
CBAR used in this study were too low. The 
difference between Vuli and Masika in relation 
to the perfonnance would be as expected. 
Similar trends have been observed in experi- --
ments in Kenya (Critchley, 1989; Kilewe and 
Ulsaker, 1984). 

\ The total failure of the crop to yield grain in 
Morogoro during Vuii requires some explana
tion. An analysis of the long-term raintall pat
terns of both Kisangara and Morogorb may 
provide the explanation (Mahoo et ai., 1999). 
In Morogoro the Vuli season starts very late, as 
indicated by monthly raintall amounts. Rainfall 
expected 70% of the time during the months of 
October, November, December and January, is 
10 nnn, 37 mm, 59 illlll and 48 mm, respec
tively. In Kisangara, the trend js 8 illlll, 78 
mm, 52 nnn and 18 mm. Therefore, raintall 

during the first two months of the season in 
Morogoro was only 50.% of what was obtained 
in Kisangara. This means that there was less 
rainwater to harvest in Morogoro at the begin
ning of the Vuii season, which reduc,ed the 
benefits of RWH. This is an important factor 
in detennining the potential of RWH as dis
cussed by other researchers sl,lch as Fraiser 
(1990) and Perrier (1988), as _quoted ,by Oweis 
et ai. (1999). These tindings show the impor
tance of using shorter durations (such as 
monthly or even 10-day periods) _ in assessing 
the rainfall characteristics'. It is emphasized 
that the total seasonal or mean rainfall amounts 
are often misleading in designing RWH sys
tems. This is exactly what is demonstrated by 
the findings of this research. At the same time 
the difference in varieties grown on the two 
sites may also explain the large difference 111 

crop perfonnance between the sites. 

The increase in yield from the slnall-cultivated 
basin especially during Vuli, means that RWH 
assist in improving productivity of labour and 
other inputs. For example, in Kisangara the 
productivity of cultivated basin was increased 
by a factor of 2.5 through RWH. This means 
that labour and inputs expended on tlns small 
area become more productive. The implication 
of these findings is that a farmer with a RWH 
system with a CBAR of' 2: 1, cultivates and 
uses inputs on only 33 % of the field. During 
Vuli, the cultivated area will produce more by 
a factor of 2.5, almost compensating for what 
would be obtained from the area left as catch
ment. However, the farnler would benefit by 
the fact that all the inputs were cut do\y,ri to 
only 33 % with only a small reduction in total 
harvest. On this basis, RWH leads to improved 
productivity of inp~ts -such as labour and fer-

tilizer. ./ \ 

However, the increase was not large enough to 
f ' • 1 . 
compensate for the, land used as catchment 
ar~a. This mean~ ~at using -micro-catchment 
RWH for maize production may cause reduc
tion in land productivity. This may not be ac
ceptable in areas wlfere there is scarcity of 
good landfor cultivation. 
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Conclusion 

Micro-catcluhent'RWH for maize production 
would significantly improve the productivity of 
labour and other inputs in 'an area of very low 
rainfall (l~ss than 300 mm per season) or Vuli 
seasons. However, the benefits of the system 
can only be realised: if the rainfall distribution 
is such that' a high' proportion is obtained dur
ing the beginning of the season. At the same 
time, the system does not give significant bene
fits during. Masika seasons. In general, micro
catchments for maize production can be justi
tied and would be accepted only in areas where 
there is no scarcity of good land for cultiva
tion, to allow for the requirement to have a 
catchment area adjacent to the crop basin. 
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