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District: Busia General Aspects 5.0

1. Climate and Soils of the District

Annual average rainfall in Busia District increases from 900 mm at the lake
shore to 2000 mm near the border of Kakamega District.

The contrasts in 66% rainfall reliability, i.e. amounts surpassed in 20 out
of 30 years, are even higher, in the first rains from 400 to 900 mm (see
Map 5.0.1) and in the second rains from 80 to 800 mm (see Map 5.0.2).

In the wetter areas it is difficult to divide the growing seasons, since
there is no distinct dry period to separate them (see Figure 5.2.5). The
Agro-Ecological sub-zone formula: 1 - mi (i.e. a long cropping season
followed by a medium one and intermediate rains) for instance, expresses
one possibility to divide the more or less continuous agro-humid period,
provided that second planting is to start at the beginning of September.
The annual average temperature is between 21 and 23°C. Humidity of the air
is relatively high, due to the proximity of the lake. For the entire
District evaporation is 1800 - 2000 mm per year.

A summary of climatic data is compiled in Table 5.0.1, which can be used as
a key to the Agro-Ecological Zones Map 5.0.3.

Siaya District systematically shows the typical zoning of West Kenya (see
Map 5.0.3) for it goes from dry (Agro—Ecological Zone LM 4) near Lake
Victoria with continuous transitions to wet (Zones LM 2 and LM 1) in the
central parts of the District.

The Agro-Ecological Zone LM 1, which covers approximately 30-35% of the
District is represented by the Alupe A.R.S.S. trial site (No. 5.2). Zone LM
3, represented by the Bukiri-Buburi trial site (No. 5.1) and sites 4.2, 4.3
and 2.3 in Siaya and South Nyanza Districts cover approximately 25% of the

District area.
Zone LM 4, which covers only 10-15% of the District area is considered to

be marginal for fertilizer trials, as water limitation is the overruling
constraint to plant growth.

The soils Busia District are shown on Map 5.0.4.

In the northern and central parts of the District, poor parent materials
prevail: granites, sandstones and mudstones. In the southern part inter-

mediate igneous rocks predominate.

Acrisols are by far the most common soil type in the District.

St e
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Map 5.0.1

66% RELIABILITY OF RAINFALL
IN AGROHUMID PERIOD
OF FIRST RAINS

(Feb. - July or less)

Amounts in mm, surpassed
norm. in 20 out of 30 years

Nal Agr Labs. German Agr. Team, R Jaelzold

0E

BUSIA

Broken boundaries are uncerlain
hncause of lack of raintall records
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Map 5.0.2 BUSIA
66% RELIABILITY OF RAINFALL
IN AGROHUMID PERIOD
OF SECOND RAINS

(Aug. - Dec. or less)

Amounts in mm, surpassed
norm. in 20 out of 30 years

F e T :':oo

25 km

Nal Agr Liaha German Age Towm R Jaetzon)

Droken boundanes are unconain
because of lack of ranlall records
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Table 5.0.1 :

Climate in the Agro-Ecological Zones of Busia District

Agro-Feological Subzoiw Altitude Annual mean | Annual av. 66 % reliability 66 % reliability
Lune “mom temperatune raintall of raintalt!) ol growing period
in °C inmm 181 rains 20d rains | Ist rains?)  20d rains  Total?)
in e i days in days in days
LM por iwe | ROGO 2 000 HOO 900 650 KOO J215 ormore  1J0-150 345 -305
FL. Midland I 300 | 500 21.7-20.5
Sugar Cane Zone | —=mi 1 650- 2000  750-900 550 -750 [195 ormore 120130 315-325
LM 2 I = (infsh 1 550 1800 (50 - RO 4R0 650 1190 o moee 11D 120 300 -310
Marginal Sugar — 1/m —~ (s/mn | 1 2001 350 223214 [Ta50 1550 650 700 550 SKO |10 or more 108 120 285300
Cane Zone m — ts/m) 1420 1450 600 65O 460 480 |170 or more  105-115  275--285
LM3 mfl = (v) 1 2001420 500 650 400 460 155-175 RS- 95 240-270
L. Midland m/l =~ (s
I 1401 250 22.7-22.0 1 200 1450 530 650 oo 550 | 150-170 BO- 90 230-260
Cotton Zone of sfvs)
mi(vs) 1 100 1 200 480-530 200-300 | 135-155 45~ 75
LM 4
Marginal Cotton  (m/s)+i 1 135-1 200 22.1-22.3 900-1 100 <400-480 <100-220{ 125-135 <45
Zone

1) Amounts surpassed  nom in 6 oul of 10 years, falling during the agro-humid period which allows growing of most cultivated plants
2) More if growing cycle ol cullivated plants continues into the period ol second rains

3 Only added if rainfall continues at least For survival (> 0.2 Eg) of most long term crops

Source: Jaetzold R., and H. Schmidt, eds.

(1982): Farm

Management Handbook of Kenya, Volume II/A West
Kenya, page 270.

= 0%
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District: Busia General Aspects 5.0

a. North Busia
— Soils developed on granites.

- North of Mungatsi, Acrisols are strongly prevalent:
deep orthic Acrisols constitute unit UmG2, and shallow to moderately
deep orthic Acrisols, overlying petroplinthite, constitute units UmG6
and U1G3 (trial site 7.1, Kakamega District).

Unit ULGAl represents an association of shallow to very deep orthic

‘Acrisols.
Hydromorphic: soils constitute unit PnGl (gleyic Acrisols and dystric

Gleysols)
'b. Central Busia
e Soils developed on sandstones and arkoses.

- In an elongated strip from Busia-Alupe to the east, shallow to deep,
(ferralo-)orthic Acrisols and Ferralsols, mostly overlying
petroplinthite, are prevalent: units U1Sl (trial site 5.2) and ULSA.

== Soils developed on mudstones and claystones.

- The mudstones and claystones which occur in large parts of Siaya and
Kakamega District extend into Busia District: the soils are rhodic
Ferralsols and (ferralo-)chromic and orthic Acrisols, in places
overlying petroplinthite (unit U1D2,

trict)
— Soils developed on granites.

- Unit UlGl occurs around Butula and has deep to very deep orthic Acriso-
1s: the soils of the adjacent unit UlG2 have the same classification but

are only moderately deep to deep.

Bottomland unit BXCl covers a considerable percentage of Central Busia
District.

c. South Busia

s Soils developed on intermediate igneous rocks.

- Shallow to moderately deep (ferralo-)chromic and orthic Acrisols,
overlying petroplinthite (units U112, ULlIA) alternate with deep

(ferralo-)chromic Acrisols (unit ULlIl, trial site 5.1)
- Hills and footslopes are widespread: units HI1 and FI2

Regosols and Cambisols).

.(very shallow

S Soils developed on alluvial deposits.

- Swamp soils occur in the very south, unit SA2 (trial site 4.3, Siaya
): humic Gleysols.

- The floodplains of Nzoia river constitute map units AAl and AA2.

- 0.9 -




District: Busia General Aspects 5.0

The basic climatic and soil designations referring to trial sites in Busia
District are summarized in Table 5.0.2.

Table 5.0.2: Agro-Ecological Zone and Soil Classification of Trial Sites
in Busia District

Site Site Agro-Ecological| Soil Classification
No. Name Zone
51 Bukiri-Buburi| COTTON ZONE ferralo-chromic
(LM 3) ACRISOL
8 Alupe ARSS SUGAR CANE ferralo-orthic ACRISOL
ZONE (LM 1)

- 0.10 -
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District: Busia General Aspects 5.0

2. Location of Trial Sites and Criteria for their Final Position

In Busia District, two first priority sites were selected as shown in Map
5:0:3.

Widespread occurrence of termite mounds and appreciable variability with
respect to effective soil depth are common features in the rural areas of
Siaya, Busia and Bungoma Districts.

Consequently, site selection in these areas proved difficult. The team had
to reject many of the trial fields proposed, but did finally manage to find
what, under the given circumstances, could be defined as a very appropriate
plot between Bukiri and Buburi {5:1):

The site selected is a rectangular plot which is quite even, with good
accessibility and a very high demonstration effect as it is situated right

beside the Nangina-Sio Port road.

The farmers' fields are also situated beside this road, north and south of
the trial plot.

At the somewhat remotely situated Alupe Agricultural Research Sub-Station
(5.2), the selection team faced problems.

Although termite mounds could be avoided at the plot eventually chosen,
soil depth variability appeared to be high all over the station. A soil
depth sketch map for the rectangular trial plot is given in Figure 5.2.8,
Sub-Section 3.3.3 of Chapter 5.2. '

Both trial sites are close to long-term rainfall recording stations: Site
Bukiri-Buburi (elevation: 1220 m) is located 6 km SSW of 08934030, Nangina
Catholic Mission Station and the Alupe A.R.S.S. site(elevation: 1170 m)
only 300 m W of 08934161 Alupe Cotton Research Sub-Station meteorological

station.

The criteria for the final position of the trial sites are listed in Table
5.0.3, which is self-explanatory. Criteria have been rated very good (1),
good (2), moderate (3), poor (4) or non-relevant (nr).

s e




District: Busia General Aspects 5.0

Table 5.0.3: Ratings of Criteria Used for Trial Site Selection in Busia

District
Criterion Site
number
———————————————

S:1}5.2
1. Representativeness Agro-Ecological Zone 2 1.2
2. Representativeness Soils 5 I
3. Representativeness Topography ) 1) e

4. Adequacy of size and shape of the trial plot
5. Absence of trees and hedges

6. Absence of rocks and boulders

7. Absence of termite mounds

8. Uniformity of previous land use

LSl S N
WM =W

9. Accessibility 2l 2
10. Demonstration effect 1] 4
11. Proximity to a long-term rainfall station 211
12. Availability of storage facilities 3 |2
13. Availability of sturdy fences & | 3
14. Availability of housing facilities for T.A.s 242
15. Farmer'’s willingness to cooperate 2 | nr
16. Security - theft 3 |
17. Security - intruding animals 3 1.3
18. Proximity of on-farm trials 1 | nr
19. Representativeness of soils at on-farm trials l | nr

- 0.14 -
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District: Busia General Aspects 5.0

3. Names and Addresses of Government Officers Involved in FURP Activities
in Busia District

The names and addresses of the agricultural staff members in the District
are listed in Table 5.0.4.

Table 5.0.4: Names and Addresses of Government Officers in the District

OFFICER SITE NAME P.0. BOX TEL. NO.
DISTRICT
D.C. Daniel Omangi*
D.A.O J.L. Kurgat¥ 28-Busia
D.C.0 not met
D.E.C A. Segoria 28-Busia
DIVISION
Div. Ext. 5.1 W.Auma 36-Hakati | 56-Hakati
Officer
Loc. Ext. 0 § not met
Officer
Technical 5:1 not met
Assistant
RESEARCH
STATION
Officer- D N.W. Ochanda* 278-Busia | 131-Busia
in-charge
Agro- 52 G.0. Abayo 278-Busia | 131-Busia
nomist
Farm 5.2 L.M. Kisuya 278-Busia | 131-Busia
Manager

%* not met during site selection.

Period of site selection in the District: December 1985.

o 8,39




District: Busia General Aspects 5.0

4. Trial Design and Execution Plan, Busia.

(Full details of the methodology for carrying out the trials are shown in
Section V of the main report).

The proposed crop sequences in each of the 3 modules, for the 2 Busia
trials are:

Site 5.1 Bukiri-Buburi RAINY SEASONS

1st, Long, March 2nd, Short,Sept
S1 Standard Maize Hybrid 512 Katumani C.B.
S2 Maize & Cotton H.622 + BBA 75 Cotton BBA 75
S3 Sorghum, ratooned Sorghum, Seredo Ratoon Sorghum

The 1st sequence or module is continuous, pure maize, 2 times per year.
The 2nd is intercropped maize with cotton which is the main crop in the
second season.

The 3rd is sorghum planted in lst rains, ratooned in the 2nd rains.

Site 5.2 Alupe Ag.R.S RAINY SEASONS

1st, Long, March 2nd, Short,Sept
S1 Standard Maize Hybrid 622 Hybrid 511
S2 Maize & Beans H.622 + GLP2 Beans H.511 + GLP2 Bns
$3 Sorghum, ratooned Sorghum, Seredo Ratoon Sorghum

The lst sequence or module is continuous, pure maize, 2 times per year.
The 2nd is intercropped maize and beans, also 2 times/year.
The 3rd is sorghum planted in lst rains, ratooned in the 2nd rains.

Each module contains 2 experiments, namely Experiment 1 and Experiment 2.
Experiment 1 is a 4N x 4P factorial, with 2 replications in each module.
Experiment 2 is a 2NP x 9K x 2L x 2 FYM factorial, also with 2 replications
in each module.

Each module thus consists of 64 plots, and the total for the 3 modules is
192 plots.

FYM will be applied only to the crops during the first rainy seasons,
whereas the mineral fertilizers will be given in both seasons. Where maize
and beans are intercropped, the fertilizer will go on the maize. The
intercropped beans will not receive any fertilizer directly, but will
ngcavenge" from the maize, and from residual fertilizer left in the
relevant plots after the first trial season.

- 0.16 -
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5. Areas in Busia District Represented by FURP Trial Sites

The aim of FURP Phase I is to select trial sites which, as far as possible,
are representative of the agriculturally high and medium potential areas of
Kenya. This consideration constituted the backbone for making decisions as

to where to establish these FURP trial sites.

Two representativeness maps are drawn per District. One refers to the soils
only ‘(Map 5.0.5: Groupings of Soil Map Units), and in the second (Map
5.0.6) Agro-Ecological Units (AEUs) are shown in which, according to the
information available, the soils and the climate can be considered
homogeneous .

Map 5.0.5 shows the representativeness of FURP trial sites for the Busia
District only as far as soils are concerned. Since FURP can only cover
major physiographic units (mainly uplands, plateaus and plains), minor
units such as hills, flood plains and bottomlands indicated in the Soil Map
(Map 5.0.4) and described in the accompanying Legend (cf. Appendix: H-, A-
and B-units), are beyond consideration when it comes to representativeness.

The explanation for Map 5.0.5 shows ten generalized "Groupings of Soil Map
Units". These groupings have the same or similar soil properties and, as
such, represent a specific soil environment typified by one of the FURP
trial sites.

The codes in the explanation to Map 5.0.5 refer to a specific trial site
(5.1, 5.2, etc.) and to a specific degree of representativeness of soils
(A, B+, B-). The combination of both forms a "Soil Representativeness
Code". Unit 5.1.A, for instance, covers an area which is highly represented
(A) by the trial site Bukiri-Buburi (5.1). Unit 4.1.B+ covers an area which
is moderately represented (B) by the Ukwala trial site in Siaya District
(4.1), although information on soil properties reveal slightly better
conditions in the represented area in the Busia District than at Ukwala
itself (B+).

The explanation to Map 5.0.5 also lists those units of the Soil Map (Map
5.0.4) which are considered in the various groupings. This is to exclude
the smaller physiographic units, such as VXC and BXCl, which, for carto-
graphic reasons, partly occur as inclusions of units coded A, B+ or B-,
instead of unit C, where they actually belong.

A breakdown of soil properties referring to the Groupings of Soil Map Units
is given as part of Table 5.0.5.

The soils of Busia District are well represented by the FURP trial sites.
This is testified by Map 5.0.5 which shows a high percentage of A-cover
(highly representative).

The trial sites of Busia District itself are 5.1 (Bukiri-Buburi) and 5.2
(Alupe ARSS).

Site 5.1 is highly representative for the Acrisols on intermediate igneous
rocks in the southern part of the District.

-:0.37 -
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District: Busia General Aspects 5.0

Soil Representativeness Code 5.1.A refers to soil map unit UlIl, in which
the site is situated, and Code 5.1.A/B- for the combination of unit UlIl
and soil association UlIA, which includes some shallower soils than the
soils at the trial site.

Site 5.2 is representative for the Acrisols on sandstones and arkoses in
the central part of the District.

The combined Soil Representativeness Code is 5.2.A/B+/C and refers to soil
map unit UlS1l, in which the site is situated, and UlSA. The shallow and
moderately deep soils represent the trial site best and are, therefore,
coded 5.2.A. The deep soils are 5.2.B+, and some imperfectly drained soils,
which form part of soil association UlSA, are to be coded C.

In the northern and eastern parts of the District, Acrisols are developed
on granites. They are highly represented by site 7.1 (moderately deep,
ferralo-orthic), site 8.2 (deep, humic) and site 11.2 (very deep, ferralo-
chromic) in Kakamega, Nandi and Uasin Gishu Districts respectively.

The part of Yala Swamp belonging to Busia District in the very south can be
coded 4.3.A/B- if the area is reclaimed (trial site Yala Swamp Phase 1,
Siaya District). Gleysols are 4.3.A: Histosols (peats) are 4.3.B- and non-
reclaimed land is coded C.

Busia District is moderately represented (B-cover) by trial site 4.1
(Ukwala, Siaya District) and by sites 4.3, 5 1 and 5.2 in the earlier
mentioned combined groupings. Soils of map unit UlD1l are generally deeper
than those at the Ukwala trial site (4.1.B+).

Groupings which show a combination of codes occur where different soils are
given in one Soil Map unit: so-called associations or complexes. Examples
are the Groupings 5.1.A/B- with soil association UlIA and 5.2.A/B+/C with
soil association ULSA.

Areas which are not represented by any one trial site with respect to soils
are coded C. This involves the minor physiographic units, such as BXCl,
VXC, SACl, and some hydromorphic soils near Malaba (soil map unit PnGl).

The second representativeness map, Map 5.0.6, shows the integrated
representativeness of FURP trial sites involving both soils and climate.
The map units are named "Agro-Ecological Units" and represent a specific
soil-climate environment, typified by FURP trial sites.

All combinations of the different seil-climate environments occurring in
Busia District are shown in the Agro-Ecological Unit Map (Map 5.0.6) and
are explained in Table 5.0.5. The codes for the Agro-Ecological Units
consist of three parts: site, soil representativeness and climatic
representativeness.

Site and soil representativeness are taken from Map 5.0.5. In addition, Map
5.0.6 and Table 5.0.5 indicate the codes which refer to the repre-
sentativeness of the climatic environment (small letters).

Several degrees of representativeness are given according to the prevailing

temperature regime and the rainfall in the agro-humid period of the long
rains.

= 1018 =




District: Busia General Aspects 5.0

All areas in Map 5.0.6 which are marked with code "a" (highly
representative) are within the same temperature belt and receive the same
amount of rainfall (+/- 10%) in the agro-humid period of the long rains as
the trial site the code refers to.

moderately represented by trial sites. In the AEU 5.2.A.b++, for instance,
the soils are highly represented by the Alupe ARSS trial site (5.2.A), but
the climate (b++) indicates that this Agro-Ecological Unit belongs to the
next warmer temperature belt and receives 10-20% more rainfall than the

trial site Alupe ARSS.

The map units marked with code "b" (e.g.: b++, b+- ,b+*) are only
|

Areas which are not represented by any one trial site, i.e. soils and/or
climate not represented by any site, are coded 0.

The criteria set for sub-division of the various degrees of representat-
iveness with respect to soils and climate are further elaborated upon in

Chapter IV.2 of the main report.
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Table 5.0.5: Hajor Soil Properties snd Climatic Conditions of the Agro-

dgra-Beological Unit Soil properties

Site Soil  Climate deai-  eff,  outr, .
I=.' c:de Code nage  depth amil, '.:ﬁ;
(AT v -
a g a
[ ¥
(., Mb- el devd L b I
(if rlc]llledl I
h*;
5.0, 4 v ad-d 1
bt
5.0, AfB- ¥ sh-ed |
A e
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Tl A v sh-ad | R L
i e
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0
Ley: ' i
se somewhal excessive vh high .
M uell - h Iﬁ_ 160 e,
woao -130 m
i ilp::}t:l, - i Tov ¢
P poor
Effective moil depth Nutrieat availability
el extremely deep ) 180 n. b b
vl very deep 120-180 [ ]
A I - l|= e
- x '
sh :Lﬂ:; e 25- 50 :: 'ﬁ'ulgu II!I
vsh very shallov ¢ 2 e |l 'ﬂ
Topsoil properties nu.smum

b bunic (bage Ca Casbisols ernlic
salueation 250 %) k!i ll m ;

o il L % £ e
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t'a"“ !gi 60 n Hl dﬁ:‘k %‘J‘ .
lﬂ:!iuu:
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1) Unit 11.2.8-.b+% only occurs on Nap §.0.6. On Hep 5.0.5, this ares in named 1, I.l.'

cally by site 1.1,
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APPEND LA : ND U HE U MAP OF |

te---Bxplanation of First character (physiography): S

] Hills and Ninor Scarps (hilly to M g
100 (Ninor Scarps) to 300 m (Hills); alti

] Footslopes (at the foot of Hills and
and 16%; various altitudes)

Uplands

Un Lover Niddle-Level Uplands (gently ur

altitudes between 1200 and 2200 m)

)} Lower-Level Uplands (very gently
between 1200 and 2100 m)

P Plains
Pn Non-Dissected Erosional Plains (very ¢
8%; various altitudes) L

A Eloodplains and River Terraces (almost flat
various altitudes; seasonally flooded or ponded)

B M (flat to gently undulating; slwll

not reclaimed)

v Minor Valleys (V or U-shaped valleys; SIOp
mainly 250-500 m, up to about 1000I3

i Lake-side Beach'Ridges (very gently undu
approximately 1200m; along Iah 'Jictoth

2----Fxplanation of second character (lithology):

Recent Alluvial Sediments from various m ¥
Hudstones and Claystones ,
Granites and Granodiorites e
Intermediate Igneous Rocks (andesites, phono
Sandstones, Grits and Arkoses i |
Undifferentiated or Various Rocks Ll A

= a — o O

3===-S0il descriptions

Hec Complex of : §

| Somevhat excessively drained, shallo¥, stony

| and texture

; e dystric REGOSOLS and RANKERS, with ferralic
phases, LITHOSOLS and Rock Outcrops

i1l Somewhat excessively drained, very m
stony and rocky, gravelly clay loam to san
g LITHOSOLS, stony phase, with dystric




District: Busia General Aspects 5.0

FG2 Well drained, moderately deep to deep, dark yellowish brown, friable sandy clay; in many
places with an acid humic topsoil, rocky and/or stony
- dystric and humic CAMBISOLS, stony and rocky phases

12 Well drained, shallow to moderately deep, dark red to dark yellowish brown, friable, qravelly
clay loam to clay; in places stony and rocky; in places over petroplinthite

- ferralic CAMBISOLS, lithic or petroferric phase, partly stony phase and LITHOSOLS; with Rock
Outcrops

UnGl Well cllrained, deep, reddish brown, friable, gravelly sandy clay to clay, with an acid humic
~ topsoil
aen humic ACRISOLS, with humic CAMBISOLS

OnG2 Well drained, deep, dark yellowish brown to dark brown, friable sandy clay loam to sandy clay;
in places gravelly in the deeper subsoil
- ferralo-orthic ACRISOLS

UmG6 Well drained, shallov to moderately deep, dark yellowish brown, friable sandy clay
- orthic ACRISOLS

viD1 Well drained, moderately deep to very deep, dark red to strong brown, friable clay; in many
places shallov over petroplinthite

- chromic and orthic ACRISOLS and rhodic FERRALSOLS, partly petroferric phases, and dystric
phases, with dystric NITISOLS

ule Well drained, deep to very deep, yellowish red to strong brown, friable clay; in places
noderately deep, over petroplinthite or rock; in places rocky
- orthic ACRISOLS; with Rock Outcrops

163 Well drained, shallov to moderately deep, dark yellowish brown to strong brown, friable sandy
clay; over petroplinthite; in places very shallow, stony or rocky

i ﬂmuwnmc ACRISOLS, petroferric and partly stony phase, with LITHOSOLS and

UlGAL Association of:

vell drained, deep to very deep, dark yellovish brown to strong brown, friable clay loan to
‘_ clay; in places wi!:h an acid humic topsoil; in places stony; on straight side slopes (50%)
::tdl.ﬂc ACRISOLS, with humic ACRISOLS, partly stony phases
well drained, shallow to moderately deep, dark yellowish brown to brown, friable sandy clay
loan; over petroplinthite; in places excessively drained and sandy; on interfluves, convex
slopes and near fringes to bottonlands (50%)

v (ferralo-)orthic ACRISOLS, petroferric phase, with ferralic ARENOSOLS
Ui Well drained, deep, red to dark red, friable clay; in places (mainly on interfluves) shallow

to moderately deep over petroplinthite
chromic ACRISOLS, partly petroferric phase

- 0.28 -
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ULIA Association of::
vell drained, deep, strong brown to dark brown, friable clay; on side slopes (50%)
e orthic ACRISOLS

and:
vell drained, shallow to moderately deep, yellowish red to dark reddish brown, friable,
gravelly sandy clay to clay; over petroplinthite; in places stony or rocky; on interfluves
(50%)

- orthic ACRISOLS and dystric and ferralic CANBISOLS, petroferric and partly stony phases; vith
Rock Outcrops

U1s1 Well drained, moderately deep to deep, dark reddish brown to strong brovn sandy clay loan to
clay, over petroplinthite; in places shallow
— orthic ACRISOLS, with orthic FERRALSOLS, partly petroferric phase

U1sA Association of:
vell drained, shallov to moderately deep, dark reddish brown to yellowish red, friable sandy
clay loam to clay; over petroplinthite; on interfluves (60%)

- orthic ACRISOLS with dystric CAMBISOLS, petroferric phases

and:
imperfectly drained, moderately deep, dark yellovish brovn to reddish brown, pottled, friable

sandy clay; over petroplinthite; in places shallow; on lover slopes and fringes to bottonlands
(40%)
e gleyic ACRISOLS, petroferric phase

PnGl Imperfectly drained, deep to very deep, dark brown to dark greyish bron, mottled, friable to
firm clay
o qleyic ACRISOLS and dystric GLEYSOLS

AAL Well to moderately vell drained, deep, dark greyish brown to yellovish brovn, friable,
stratified, sandy clay loam to clay; in places mottled, firn clay; in places slightly saline

or sodic; on river levees
Sk eutric FLOVISOLS, with vertic FLOVISOLS and vertic and eutric GLEYSOLS,

partly saline-sodic phases

A2 Tmperfectly to poorly drained, deep, greyish brown to very dark qrey, mottled, very firm,

saline and sodic, cracking clay; in river backsvamps
o pellic VERTISOLS and vertic GLEYSOLS, saline and sodic phases

BXC1 Complex of:
' ' wottled, firm to very
imperfectly to poorly drained, deep to deep, very dark grey to brovn, '
firm, sandy clay to cracking élay, in many places abruptly underlying a topsoil of friable

sandy loan to sandy clay loam; in places saline and sodic :
ok dystric PLANOSOLS, dystric and vertic GLEYSOLS and pellic VERTISOLS; partly saline-sodic

phases

SA2 Very poorly drained, very deep, dark grey to black, balf ripe clay, vith an acid husic ot
dystric histic topsoil; in many places peaty
e humic GLEYSOLS and dystric HISTOSOLS

-0.29 -
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SACL Complex of: .
imperfectly to poorly drained, deep to very deep, greyish brown to very dark grey and black,
mottled, firm to very firm clay to cracking clay; in places with a saline and sodic subsoil
i eutric GLEYSOLS and pellic VERTISOLS, partly saline-sodic phase
and:
very poorly drained, deep, dark grey to black, half-ripe clay, with a humic or histic topsoil;
in many places peaty .
e nollic GLEYSOLS and dystric HISTOSOLS

uxe Complex of:
vell drained, shallow to deep soils of varying colour, consistency and texture (on valley
sides)

. CAMBISOLS, ACRISOLS and FERRALSOLS, partly lithic phases, with Rock Outcrops
M|

imperfectly to poorly drained, deep, mottled soils with predominantly greyish colowrs, firs
consistence and fine textures (in valley bottons)
i) GLEYSOLS, with VERTISOLS and BISTOSOLS

1Al Well drained, very deep, brown to dark yellowish brown, loose, sand to loamy sand, with inclu-
sions of imperfectly drained, qreyish brown, friable to firm sandy loam to sandy clay of
varying salinity and sodicity

se cambic ARENOSOLS, with gleyic SOLONCHAKS, partly sodic phase

mollic Nitisols and chromo-luvic Phaeozems: soils are equally important
mollic Nitisols, with chromo-luvic Phaeozens: Nitisols are prevalent
in places: in <30% of the area

h.nn;_um:min 30-50% of the area

predominantly: in >50% of the area

deeper subsoil

: below 80 cm,

O N e B

- 0.30 -
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District: Busia Trial Site 5.1: Bukirij-Bub

1. Geographical and Additional Technical Information
1.1 Final Position of the Trial Site

The position of the site at Bukiri-Buburi is shown in Figure 5.1.1,
extracted from Map No. 101/3 - Samia. Its UTM grid coordinates are E 21.2
and N 23.9. The elevation is 1220 m. Further details on the final
position are shown in Figure 5.1.2 and the sketch map of the trial plot i
to be found in Figure 5.1.3

4y 620 611 i
05 #
! L

1

W WL EQMULY L Ay
QTS pl (e Y LUNGU __ 1T
.'(“‘ ,;’_4’_.,\ s ] T 1\!!’ - e N
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Figure 5.1.1: Demarcation of the Bukiri-Buburi Trial Site on the 1:50,000
Topographic Map
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1.2 Sketch of the Trial

The location of and the

e
oy |

e ."'_‘

o=

e
AR

T

Figure 5.1.2:
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District no5: Busia Trial site: Bukiri - Buburi (no 5.1

Map sheet: Samig 1013 Coordinates: E212 N23.9

= Buburi.

Elevation: 1225m \

Nangina Mis sion

——

Figure 5.1,3:
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20 a0 40 50m

Map of the Trial Plot, Bukiri-Buburi
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The approximate location of the on-farm trials is indicated in Figure

2L,

3 s ° \
Mangina

main rosd

track

Figure 5.1.4: Location of Farmers’' Fields for On-Farm Trials, Bukiri-

Buburi

1.3 Physiography

Information on the physiography of the trial site and its surroundings is

summarized in Table 5.1.1 below.

Table 5.1.1: Physiography of the Bukiri-Buburi Trial Site

Bukiri-Buburi

Elevation

Landform

Physiographic position of the site

Topography of surrounding country

Slope on which txial plot is sited
Aspect

Microtopography

1220 m

lower-level uplands/
planation surface

convex slope (upper part)

gently undulating
(slopes 2-5%)

4%
E

termite mounds, 2 m wide
gully (will be excluded)

ol R
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1.4 Vegetation, Past and Present Land Use

Information on vegetation and on past and pPresent land use is summarized in
Table 5.1.2 below:

Table 5.1.2: Vegetation, Past and Present Land Use of the Bukiri -Buburi

Trial Site

—

Vegetatjon

(a) cleared since:
(b) crops grown:

(c) fallow periods:
(d) present land use:

Inputs

(a) mineral fertilizers:
(b) organic manure :

(d) means of weeding:
(e) frequency of weeding:

Albizia coriaria -

Turraea type

(c) means of land Preparation:

more than 50 years
sugarcane (1975-1983),
maize/beans, sorghum,
cotton (relay crop),millet
none

maize/beans + cotton

not applied

first application 1986
manual or (hired) tractor
manual

twice per crop stand

Considerable yield reduct

Monkeys are a

(f) other capital inputs: knapsack

(8) level of know-how: low

Produce

(a) maize 8 ba = )
gs/acre (90 kg-bags

(b) beans 3 bags/acre (intercropped)

(c¢) sorghum 4 bags/acre (60 kg-bags)

Livestock no information

Remarks

lon due to termit s.
High infestation of couch grags. X

serious Plague to the farmers in the area.

- 1.8%8
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1.5 Names and Addresses of Government Officers from the Division and
of Farmers Involved in FURP Activities

Names and addresses of the divisional staff members and of all farmers
involved are given in Table 5.1.3.

The codes used for the additional "on-farm" farmers refer to the location
of their farms as indicated in Figure 5.1.4.

Table 5.1.3: Names and Addresses of Divisional Staff Members and of
Farmers at the Bukiri-Buburi Trial Site

Divisional Name Address
Staff
D.E.O. W. Auma Box 36, Hakati
L.E.O. not met
T.A. not met
—
Farmers Name Address
Trial plot Edward Omalo Box 1, Funyala
LOCATION: Samia South
SUB-LOCATION: Buburi
On-Farm trials Name Remarks

Okato Musambira
Felix Namude
Sedekia Oduke
JAEBE . .ovnie s
Ibrahim Malo

Buburi Prim. School
Selvano Ogesa
Coleta Adourdi

VUL ULLWLUWL
S Rl el
TOoT"TmOoOO W

Period of site selection: December 1985.

- 1.9 -
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2. Climate
2.1 Prevailing Climatic Conditions

2.1.1 Agro-Climatic Classification of the Area Represented by the
Bukiri-Buburi Trial Site

The following brief climatic description refers to the existing
information:

ACZ : III3 (H.M.H. BRAUN, 1982)!)
AEZ : 1M 3, m/1 - (s) (R. JATZOLD, 1983)?)

Next long-term rainfall station: 08934030, Nangina Catholic Mission

Agro-Climatic Zome (ACZ):

Moisture availability Zone III (r/Eo): annual average precipitation is 50-
65% of the potential evaporation (Eo).

Temperature Zone 3: mean annual temperature is 20-22°C

Agro-Ecological Zone (AEZ):

IM 3 = Cotton Zone

IM = Lower Midland Zone: mean annual temperature is 21-24°C, mean
minimum >14°C

3 = semi-humid; annual average precipitation is 50-65% of the
potential evaporation (Eo)

Sub-zone according to growing periods for annual crops (calculated for a
"normal"™ crop in 60% probability)

m/l - (s) = a medium to long cropping season followed by a (weak) short
cropping season

1) According to H.M.H. BRAUN in: W.G. SOMBROEK et al. (1982):

Exploratory Soil Map and Agro-Climatiec Zone Map of Kenya, scale
1:1,000,000 - Rep. E1, Nairobi

2) According to R. JATZOLD and H. SCHMIDT, eds. (1982): Farm

Management Handbook of Kenya, Vol.II/A WEST KENYA - Nairobi and
Trier.

- 1.10 -



District: Busia Trial Site 5.1: Bukiri-Buburi

Formula  Cropping season

Lengths of growing period
(exceeded in 6 out of 10 years)

m/1 medium to long 155 - 174 days
s short 85 - 104 days

. = no distinct arid period between growing periods
( ) = weak performance of growing periods (most decades less than 0.8 Eo)

2.3.2 Relevant Meteorological Data for the Bukiri-Buburi Trial Site

In this section a breakdown is given of the following climatic parameters:
rainfall, potential evaporation and temperature.

Rainfall:

Rainfall data are obtained from the nearest long-term rainfall station:
08934030 Nangina Catholic Mission (elevation: 1240 m), 6 km NNE of the
Bukiri-Buburi trial site (elevation: 1220 m). The data are listed in Table
5.1.4. At the trial site, rainfall amounts are slightly lower: in 20 out of
30 years Bukiri-Buburi gets more than 580 mm during the agro-humid period
of the first rains (see Map 5.0.1),and about 450 mm during second rains
(see Map 5.0.2). The methods of rainfall data analysis are described in
Chapter IV.2.2 of the main report.

Temperature and potential evaporation(Eo)i

Temperature data are extrapolated from the Kadenge Yala Swamp
Meteorological Station (elevation: 1160 m), 22 km SSE of the trial site.
The temperature gradient in this area on average is 0.6°C per 100 m.
Potential evaporation (Eo) is calculated using the PENMAN formula, modified

by MC CULLOCH (1965). The input parameters employed - windrun, sunshine
hours and relative humidity - are obtained from Kadenge Yala Swamp

Meteorological Station.

Temperature and evaporation data for the Bukiri-Buburi site are given in
Tables 5.1.5 and 5.1.6, and the rainfall pattern and potential evaporation

are shown in Figure 5.1.5.

For more detailed information on the methodology of climatic description
see Chapter IV.2.2 of the main report.

1.5l =




. - ainfall Station

Btation No.: 08934030 Total years for calculation: 19
Nangina Catholic Mission First year included: 1961
Elevation: 1240 m Last year included: 1983

Average annual rainfall: 1459 mm

Rainfall surpassed in 20 out of 30 years (zé6% Probability):

1st rains: 400 mm 2nd rains: 470 om
(beg. Mar, - beg. Jul.) (end Jul. - end Dec.)
Decades| Arithmetic Average Number of Rainy |z66% Probabi- YearSE
and Mean Days with Rainfall lity of ex- anal-|
Month (mm) >= 1 mm = 5 mm ceeding ...mm| ized
1 JAN $3.3 1.8 1.7 6.5 19
2 T4 T 1.3 5.8 19
3 16.0 2.2 1.8 5.9 19
4 FEB 15.3 2.4 2.2 8.5 19
5 29.4 2.9 2.7 $y.4 19
6 25.0 2.2 2.1 14,3 19
7 MAR 29.5 3.8 3.5 20.1 19
8 40.8 3.6 3.4 26.2 19
9 59.5 5.3 5.0 44,5 19
10 APR 65.3 5.4 4.8 48.8 19
11 98.5 5.8 5.6 81.6 19
12 69.8 6.1 5.8 59.1 19
13 MAY 63.1 6.1 5.7 49.5 19
14 52.0 5.4 5.2 41.4 19
:5 51.3 5.4 5.2 40.0 19
1; JUN 26.0 3.2 3.0 14.5 19
i3 28.0 3.8 3.5 20.2 19
s 24.3 3.3 3.1 17.6 19
1 UL 25,2 3.9 3.3 15.2 19
o 20.4 2.9 2.7 13.8 19
it 26.0 2.8 2.6 19.4 19
40.5 3.5 3.5 26.2 19
23 43.5 3.7 3 ¢ 19
o ] 13 32.0
39.3 i 4 o
25 BEP . 03 27-6
61.4 4.9 17
S ‘ 4.6 41.9
45.6 4.8 19
27 37.9 A e i 19
28 ocr 46.3 4 e i 19
i : 4.4 34.3
53.6 5.4 19
30 59.6 6.3 2¢9 P 19
31 Nov 60.2 4.9 g0 P 18
32 5‘.6 . 4.6 4302
3 - :-; 4.4 36.1 b
34 DEC 31:9 3.4 g Tt 18
e 2y o ‘ 3.3 19.3 1
e 2.6 2.4 10.8 18
25.4 2.8 18
. 2.6 15. 4
-
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District: Busia Trial Site 5.1: Bukiri-Buburi

Table 5.1.5: Temperature (°C)

FEB. MAR. APR.

22.6

temp.
max.temp.
min.temp.

annual mean: 22.4 mean max.: 28.8 mean min.: 16.0

Table 5.1.6: Potential Evaporation (Eo) in mm per Decade:

JAN. FEB. MAR. APR. MAY JUN.

lst decade 57 60 56 48 43 41

2nd decade 57 60 56 48 43 41 |
3rd decade B S TR e | 41 Al i
Total: 176 168 174 144 138 123 ’

JUL. AUG. SEPT. OCT. NOV. DEC.

1lst decade 43 47 51 55 50 53
2nd decade 43 47 51 35 50 53
3rd decade 4. .80 AN S50 a8
Total: 133 146 153 171 150 164

average annual potential evaporation: 1835 mm.

Section, a data bank has been

For all the climatic data published in this
t the National A;ricultural

established by FURP on Personal Computers &
Laboratories in Nairobi.

- 3.43
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District: Busia Trial Site 5.1: Bukiri-Buburi

2.1.3 Crop Suitability from the Climatic Point of View

A summary of the agro-climatic suitability of thé most important seasonal
crops is given in Table 5.1.7 below. Additional information on other crops,
considered suitable from the agro-climatic viewpoint, is given in the Farm
Management Handbook, Vol.II/A, West Kenya').

Table 5.1.7: Agro-Climatological Crop List for Bukiri-Buburi

Crop/variety| Av.No.of |Altitudes’) Requirem.of |Yield
(or place of |days to |according well distri-|potential acc.
breeding) physiol. |to growing | buted rain- [to water avai-

e = early maturity | period fall ) in |lability %)
m = medium (m.) grow.period |a = lst rains
1l = late (mm. ) b = 2nd rains
M
Maize/m.mat.| 125-160 | 1000-1800 500-800 a) good
like H 512
Maize/e.mat. 85-110 700-1600 260-500 b) fair
| Katumani
| Sorghum/ 85-110 | 0 - 1500 | 220-480  |a) good
e.mat.Serena b) good
(ratoon. )
; Beans/e.mat a) good
i like Rose 80-110 700-1800 250-450 b) fair
; Coco (GLP 2)
i Cotton 170-210 | 0 -.1400 | 550-950  |a) good
. b) good

!
| 1) R. JATZOLD, and H. SCHMIDT, eds.(1982): Farm Management Handbook

of Kenya, Vol. II/A, West Kenya - Nairobi and Trier.

2) Most suitable altitudes; the length of the growing period
increases with altitude; growth is also possible beyond the
indicated altitude range, as long as the ecological limits have

not been reached.

ults, higher for very good results with

3) Lower figure for fair res
: infall distribution, evaporation and

some corrections due to ra
run-off losses.

4) Estimated yield potential: very good >80%, good = 60-80%, fair =

40-60% and poor <40% of the expected yield under optimum water
availability adapted from R. JATZOLD and H. SCHMIDT, eds. (1982):

Farm Management Handbook of Kenya, Vol. II/A, West Kenya.

- 5T =




District: Busia Trial Site 5.1: Bukiri-Buburj

For the most important food crops in the area around the Bukiri-Buburi
trial site, the crop coefficients (kc) are shown in Table 5.1.8,
differentiated according to decades (10 day periods) of the growing season
which is the time between planting or sowing and the physiological

maturity. Furthermore, four crop development stages are distinguished in
Table 5.1.8.

The crop coefficients for the climatic conditions at the Bukiri-Buburi
trial site were estimated on the basis of data obtained from DOORENBOS and
PRUITT (1977)*) and DOORENBOS and KASSAM (1979)%).

The data on the duration of each of the growing seasons and on the various

development stages of each Crop were assessed on the basis of local
observations made under average climatic conditions.

The crop coefficients estimated for the various decades of the growing
seasons were used to estimate the maximum (potential) evapotranspiration
(ETm) under the Prevailing climate, assuming that water is not a limiting

factor for plant growth. For this calculation the following approximative
formula was employed:

ETm = ke * Eo

vhereby: ETm= maximum (potential) evapotranspiration
ke = crop coefficient

Eo = potential evaporation (climatic evaporative demand)

» when reading these figures, it must be borne in mind
r for the plants also depends, to a
run-off, the moisture storage capacity

of the soil, the deep percolation of water etc.

leulation procedures and references are given
in Chapter 1V.2.2 of the main o
mentioned above folloys i report. The interpretation of the diag

n Section 4 of from the
analyses of climate ang soils). of this volume (Conclusions

1) FAO (1977): Crop

H‘.t‘r Re uir - o d Draimse
Paper, 24), Rome quirements - (= Irrigation an

2) FAO (1979): vield

- $:80 1 Zelt d Drainage
Paper, 33), Rome O Water (= Irrigation an

1 1
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District: Busia Trial Site 5.1: Bukiri-Bul

2.2 Proposal for the Monitoring of Agro-Climatic Conditions in Phas
II

For Phase II the agro-climatic recording programme should include:

1) Rainfall records:

A rain gauge has to be installed at the Bukiri-Buburi trial site to meas
actual precipitation on the spot. Subsequently, the data can be compar
with both rainfall of the particular year and the long-term average of
nearest rainfall-recording station of the Meteorological Department:
0893403042 Nangina Catholic Mission.

Data on temperature, windrun, sunshine hours and relative humidity can be
obtained from Kadenge Yala Swamp Meteorological Station in order to
calculate Eo (climatic evaporative demand).

Far this purpose a computerized PENMAN formula, modified by MC CULLOCH
(1965) is available on PC.

3) Phemological records:

Dates of planting or sowing of each crop, emergence, start of tasselling
(for maize crop), budding (for bean crop), flowering, ripeness or 2
physiological maturity and harvest have to be recorded. Additionally, the
leaf area index (LAI) has to be determined (at least for the cereal crops

calculations. Other important features should also be recorded, above all

rolling and wilting leaves, which indicate water stress and wilting point

respectively before Physiological maturity has been reached.

Moreover, soil moisture
above -mentioned growing
estimate actual evapot

checks and observations on rooting depth at the
Stages and run-off measurements would be needed
ranspiration of the various crops properly.

For most of the data to

be recorded, official forms from the MeteorologiCi
Department are available j

Imation on cal the
monitoring of culation Procedures, as proposed for
main report.

*'3:20 -



District: Busia Trial Site 5.1: Bukiri-Buburi

3. Soils

ig this Section, survey and laboratory data concerning the trial site and
re spec%fically, the soil profile are given. The evaluation of the da.
is shown in Sub-Section 3.3. sy

3.1 Survey Data
3.1.% Brief Soil Description and General Information on the Soil

ZZ:iErieg description of the soils of the trial plot is followed by a

0 % of relevant soil-related land factors. The classes for these factors
have been adapted from Andriesse and van der Pouw (1985) and a key for them
is to be found in Chapter IV.2.3 of the main report.

Brief soil description

E:: soils are deep, dark red in colour, and consist of friable clay. They
e a moderate, sub-angular blocky structure and a very high bioporosity
is prevalent.

- Parent rock 1 rich: basic igneous rocks
Wﬂ
3 poor

- Drainage 1 (somewhat) excessively drained
moderately well drained
imperfectly drained

(very) poorly drained

W ow

extremely deep

- Effective soil depth
very deep

N -

4 moderately deep to
5 shallow
6 very shallow

Inherent fertility 1: Bigh
2 moderate

3__pook
4 very poor

1 humic

2 thick humic

la acid humic

7a thick acid humic

Topsoil properties

a: 1Bk =




District: Busia Trial Site 5.1: Bukiri-B

- Salinity s
1 slightly saline
2 saline

- Sodicity “ 0 _non-sodic
1 slightly sodic
2 sodic

- Stoniness 5
1 slightly stony

- 2 stony

3 very stony

- Rockiness

slightly rocky
2 rocky
3 very rocky

Consistency (moist) 1 half-ripe

2 loose

3 very friable
4 friable

5 firm

6 very firm

Moisture storage capacity 1 very high

3 moderate
4 low

- Excess surface water 0 _none
1 occasional
2 seasonal
3 permanent

3.1.2 Detailed Profile Description and Soil Classification

Detailed information on the various soil properties as they occur in th‘,h
different horizons of the soil profile is given in Table 5.1.9. 3
The location of the profile near the trial plot is shown in Figure 5.1.7¢

The soil profile is classified acc

ording to two systems, which are
explained in Chapter 11.2.2 of the

main report.

1. Legend to the Soil Map of the World (FAO-Unesco, 1974), with adjustment
according to the Kenya Concept (Siderius and van der Pouw, 1980):

2. USDA Soil Taxonomy (Soil Survey Staff, 1975): "ultic oxic" Rhodudalfs

- TR~
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District: Busia Trial Site 5.1: Bukiri-Bubug

3.1.3 Soil sampling

Soil samples (profile, composite, farmers' fields, pF rings) are listed in
Sub-Section 3.2.

Figure 5.1.7 shows the location of the composite sampling blocks (I to IV)
as well as the location of the profile pit. :

v III

profile
pit

’I
\

Nangina main road lakati

Figure 5.1.7: Location of Composite Sampling Blocks and Profile Pit at the
Bukiri-Buburi Trial Plot

3.2 Laboratory Data

obtaining these results is described 1“'?

detail in Chapter IV.2 of the main report.

- 1.24 -



District: Busia  Trial Site: 5.1  Bukiri-Bubwri

Table 5.1.10 : Analytical Results (physical and chemical analysis, results on air dry soil basis)
Profile Samples from Trial Site

Horizon Depth Field Lab. )2mm  Sand  §ilt  Clay Texture pH pH  Diff.  Cond,

cm. No. No. ] | | % Class KC1 H0 pH K20
1 Ap 0-20  5.1.1 11278/85 ~- 17 18 6 C 68 5.0 0.2 000
2 Bti 20-35  5.1.2 11219 - 13 ] R ¢ 41 5.2 0.5 0.1
3 Bt2 35-60  5.1.3 11280 -- 13 " . 9 5.4 0.5 0.0
4 B3 60-100 5.1.4 11281 - 13 1} =6 5.1 6.0 0.9 0.0
5
6
1
8
Saturation Extract Na K Mg Ga Mn  ECEC  Bases Al Al WAl
S water pH  El.Cond,  =—=--=--==--—pe,/100gm, AgTU 5 5 m./100gm. KCI
1 M NA N 0.06 1.4 230 680 0.9 12.0 88.3 1 0 LM
2 M MA NA 0.0 041 2% 560 0483 10.2 N9 .2 o0 o2
3 KA NA A 0.0 0.2
& M NA NA 0.2 oL
§
6
1
I & "B o G T o YD i i
105 deg.C
Na K Mg Ca CEC phe.2 Bases BasestAl Al Org. C N C/N P Olsen in rel.to
memmmeeeeeeeeag, [100gn. Acetate-—=-—— %  m./100g8. 5 5 4 ppm. air dry
1 0.21 1.49 KR} 3.9 2.2 4.5 .22 .8 LW 0.16 1.1 0.97
2 0.19 0.25 2.5 3.3 13,00 48.00 6.3 1.9 0.67 0N 6.1 0.%
3 0.20 0.16 2.6 3.0 14,30 41,68 606 165 046 0,10 4.5 0.9
¢ 0.19  0.16 2.5 2.0 10,80 . 491 241 04 010 4.1 0.97
5
]
1
8
s g2 S =z e szzasc
Moisture Retention Capacity ;
Horizon Depth Vol.¥ Moisture Mvail. Moisture Bulk Dens
on. bar 0 1/10 13 5 15 Capacity . fec.
pF 0 2 2.5 3.1 42 m,/10ce. 105 deg.C
1.2
LI 15-20 66 B3 M0 02 2.0 6.3
2 B2 5056 4 N4 T M0 8.6 10.9 1.3
3
‘ ettt cssssssssenesdonene
NA = not applicable

ve./100gn, = milliequivalents per 100 gn, of soil

AgTU = S1lver Thio Urea Extraction
muu:mmnm-mm«m.ﬁcnmmmm.z
pH and conductivity in suspension 1:2.5 /v

= 4 B




District: Busia  Trial Site: 5.1  Bukiri-Buburi

Tabl 5.1.11 : Analytical Results (chemical analysis, results on air dry soil basis)

Trial Site Composite Samples
Depth  Block number X s MK
IS O v VI viI | diff, |
|
|1 iLab. Mo. /85 20 11179 11181 11183 11185 .'
g 0 1180 11182 11186 11186 (
v 3 f \
I 4 |Fine earth ¥ 2 00 100 100 100 Vo100 0,00 0.0}
i 50 00 100 100 100 L1000 0.00 0
i 6 Vol.weight gn./cc/ 20 105 105 103 1,04 PoL0e 001 0027
8 50 .00 097 102 1.08 b0 0.08 0080
i 87105 deg.C / air dry 20 0.9 097 0% 09 0.9 0.01  008%
E ‘: f 50 0.97 097 0% 097 Lo09T 0,00 0000
1 9y : .
L 11 pH H0 1/1 2 5.5 50 56 5.4 LO538 0.8 0600
125 50 NS v S Y A ) 508 025 0.50)
| 13 1pH H20 1/2.5 2 N W s 645 0.66 150}
B 50 ¢ ek e % JICE bOAS 0.3 0804
|15 pH N KCD 1/2.5 2 - wasy = ety Y SR Y LS 04 0800
i :g i 50 T 8 T A X
7 : d
18 1C org, § 2 LW 121 18 140 oA 020 04T
| 190 bt 8 0 0.3 01T 0.2 0.2 L0210 0.08 0063
: g i/ bl 8 1 1 1 VO 048 090§
] (] i e,
| 2 od.Olsen As. 2600 20 81 163 12 13% | 14950 2.5 T5.00 4
::i: (1/1000) 50 " 121 113 15 V10475 20,37 46,00
1 ] I
| 25 1504 soluble ppn. 20 .'
' 2 50 "
' e .' ,
igi" Neh. 1/5 ppm. 0 L R R o2 68 150048
5D & : 3: . M B P80 13 16.00
{314 0o : ¢
[} ] P
: ;ﬁ 0000 . :g f-: g.zu L0 1.80 L0503 o.ﬁ t_-‘
! y y 'lu 202& . ¥ ' 2- 7
b i . 2.2 P 1 :
' 3 | 50 % : "
3 ! : .
O ECEC AgTU me./100gm, 20 9.4 14 ; i
38 |Bases % ] S | §
) ] I o
e e : 3
! | A __-'*
41 BaCI2 M./t 2 010 040 0.30 oo 008 M4
(42 50 0.30 050 02 0.0 P03 013 0804
POMEAIKC me /1000 20 0.6 049 0.20 Loy 016 040}
e IR " Y L oos 0% 0800
DS IN S KC e 0. 0 012 0,06 0.12 oo 00 060
Bl 50 0.2 0.68 0.08 .16 09 02 0B
| 4T A1 3- AgTU me./100gn 20 . :
P48 : i
A9 ISILEXL. SHO 20 ot applicable :
' 50 50  not applicable I ]
| 51 Sat.Ext. E1.COd. 20 ot applicable :
' 52 50  not applicable I
! 53 Sat.Ext. pH 2 not applicable :
| 5 50  not applicable |
155 :
[}
- 188 =
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Tabl 5.1.11 : Analytical Results (chemical analysis, results on air dry soil basis)
Trial Site Composite Samples

Depth  Block number =38 s M. |
on. 1 I m W g N ()| diff. |
] ]
L] L]
' 1 Lab. o, /85 20 1179 11181 11183 11188 : )
4 50 11180 11182 11184 11186 ' '
= ' :
55 : :
' 56 'Na Meh.1/5 me./100gn 20 0.1 0.6 016 O.M L0600 0.2
' 87 50 0.13 006 0.4 010 P43 008 008,
' 58 |Na Ag-TU me./100gn. 20 0.07 0.0 ' y
- ! '
| §0 'K Meh.1/5 me./100gn. 20 0.60 065 0.8 104 P08 0. 039,
| 81} 50 0.5 050 046 0.86 P05 0 040,
' §2 !X mod.0l, me./100gn. 20 0.8 045 081 0.M Voo 0 049
| 83} 50 0.3 023 051 0.3 boea1 0 0.8
' 84 'K Ag-TU we./100gm, 20 .04 0.5 E '
1 65 ) i i
' §6 Mg Meh.1/5 me./100gm 20 .00 270 380 210 Po2.80 088 200,
| 67 50 240 240 320 1% P4 0s 10
' 68 Mg mod.0], me./100gn 20 2.0 182 2% % A X RN
| 69| 50 158 118 211 M oL 04 09
:. ﬁ Em Ag-TU me./100gn. 20 2.5 0.0 E E
| i ] ]
' 12 !Ca Meh.1/5 me./100gn 20 200 160 400 200 b0 108 280,
R 50 .60 040 200 080 oL 0l 18y
' 74 'Ca wod,01, me./100gs 20 5.00 400 600 5.00 'S0 08 200,
V18 50 400 200 500 5.00 P40 1e 300
! 76 |Ca Ag-TU me./100gn. 20 500 .00 : '
i ' /
' 78 'Mn Meh.1/5 we./100ga 20 062 09 09 108 b0 020 0.8,
(19 50 o84 09 080 1.8 Py o 0.4
' 80 !Mn m0d.01, me./100ga 20 0.9 041 03 04 b0 008 019
814 50 021 03 0% 048 Lo08  0.01 0.8,
i 82 Mn Ag-TU me./100gn, 20 1.8 0.8 E E
] 83 : ' ]
| 84 )In KCI pp. 20 2.00 -
44 At 0 2.0 Ay i
' 86 !2n mod, O1. pp. 20 .00 200 2 " =% . 00
) 815 i 50 300 100 100 200 LOLs oM 20
8 : :
1 89 [Cu KC1 ppm. 20 1.0 : '
103 50 1.50 ' :
| 91 1Cu mod. O1. ppm. 20 600 75 L0 1.60 L LA ok LI,
' 9 50 .00 540 670 820 ': 600 08 100,
s 334 """": :
i 9% !Fe KC1 ppm 20 8.0 ' :
I % : m Ls L] ]
| 96 \Fe mod. O1. ppm. 10 15 10 L o an 6w
& el - 253 3 10 9 " .5 0% 20
i 98 ' '
' 99 Fe Oxalate ¥ 20 0.50 | :
1100 | 50 0.30 ' '
1101 |A1 Ovalate % 20 110 ' '
3102 | 50 0.9 ' '
MA = not applicable
re./100gn. = milliequivalents per 100 g8. of soil

Meh. = Mehlich Analysis
pod. 01, = Modified Olsen Extraction
AgTU = Silver Thio Urea Extraction
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District: Busia Trial Site: 5.1 Bukiri-Buburi

il Table 5.1.12 : Analytical Results (chemical analysis, results on air dry soil basis)
|'_! Farners' Fields Composite Samples
Depth Farmers' fields (code) Trial site! §
'iiz' . A ) ¢ D E F 6 K average |
L iLab. No. /85 20 11187 11188 11189 11190 10191 11192 11193 11194 !
| i 2 IFine earth 1 2 100 100 100 00 100 100 100 100 100 100.00 0.00 0.
| I3 IVol.weight ga./cc. 20 1.0 1 103 0.97 0.95 0.9 0.9 1.4 | 0.99 0.03
ll;'marnhg.c/anrdnr 2 097 0.9 0.9 09 1 Lo 0.9 0.9 ! 0.97 0.0l
I ] ] “"l'
H 16 ipH H20 1/1 2 9 59 83 48 58 53 45 49 5.38 1 5.31 0.5
i |7 IpH H20 1/2.5 S I N U B i o R 7 6.4 6451 6.76 0.3
! .’ :!mum 1/2.5 20 R LY TS 7 4 4 .58 ) 4.76 0.4
] ] :
110 1€ org. 1 N LR LB LS L1 178 176 119 119 147 141 0.4
| 1 fu tot. 1 0020 0.2 0.9 0.9 008 0.7 042 015 0.21 ) 0.18 0.03
Il:';' :cﬂ! 2 6 6 3 SV M 10 8 70 793 .76
14 ! ':
| 'Ili; E'uod.alm Abs.260nm. 20 %3 12 6 6 3 10 s 75 150 1111.06 66.67 21
L} Y | et
:'1; :'r Heh. 1/5 ppa. 0 22.00 19.00 16.00 52.00 27.00 19.00 16.00 14.00 1725 ! 22.47 1172
:':s irm.olm PPA. 0 400 250 3.00 3.80 5.00 520 3.90 4.60 205} 3.72 LI2
ig:h Heh.1/S ne./1000n. 20 0.0 950 010 0.14 0.14 0.0 0.16 0.10 0.16 | 0.12 0.03
' 20 1K Heh.1/S ne./100g0. 20 .74 112 0.82 0.5¢ o ; :
’ : : 0.82 0.78 0.5 0.82 ) 0.77
jgii %od.OL. ne./100mn. 20 0.% 061 06 03 o 0.69 0.67 041 075! 0.5 0.17
] )
| {24 Iho Neh.1/s we./10008. 20 240 199 200 |
: , . . 00 LS50 1.90 1.80 1.30 2.60 1 1.87 0.M
| ::: ;llnod.ﬁl. W./10008. 20 Trace Trace 230 150 220 o 1.7 2.321 1.57 1.00
{gigmgﬁ leﬁﬂﬂol @ 40 240 200 race 30 160 0.00 Trace  2.60! 189 LM
g < #e./1000s. 20 7.00 4.00 S5.00 3.0 7.00 4.00 3.00 2.00 5.00 | 4.67 1.80
]
;gmmgizﬁm 0% 05 0.8 0.6 073 0.7 058 0.5 0.911 0.75 0.4
las - #e./10000. 20 0.23 028 030 g9 0.16 0.21 0.26 0.27 0.39 ¢ 0.26 0.06
lnt Lol }'
Ehiz:nodol pPn. N 200 100 210 150 1.9 g.99 180 240 175} 174 o.M
1 ] .--:
:JJ:ENMM' pPa. 0 600 7.50 6.60 5.0 540 7.10 6.70 7.80 7.20 1 6.68 0.81 240
! 37 IFe nod.0l. ppa. ’
oo, o SR 4 % O w ok nwlawsal
1 39 W BaCl2 me. /100qa. |
i iH"'" i c:'“'”ﬂ 2 0.30 0.40 040 0.20 030 020 0.30 0.09 0
KCl me./100gs. 20 0.24 0
{41 AL 1G] ne. /100 . 24 0.72 0.44 048 |1.12 020 055 0.3 0.
: 0.04 0.7 0.2 0.4 o0.04 040} 0.21 0.2 0.

NA = not applicable

#e./100ga. = ailliequivalents per 100 i
PPR. = parts per nillion £ e
Heh. = Wehlich Analysis

Hod. 01. = Modified 0lsen Extraction

= 1.28 ~




District: Busia Trial Site 5.1: Bukiri-Buburi

3.3 Evaluation of Soil Data
3 3.1 Literature References and Soil Correlation

From 1972 onwards, the Kenya Soil Survey has carried out many soil surveys
and site evaluations and, in addition, some surveys were conducted by other

agencies.

ven in Chapter 1I.2 of the main

A complete list of soil survey reports is gi
in which the trial site is

report. Those reports that refer to the area
situated are listed below.

Literature references:

W.G. Sombroek, H.M.H. Braun and B.J.A. van der Pouw
El | (1982). Exploratory Soil Map and Agro-Climatic Zone
Map of Kenya, 1980, scale 1:1,000,000.

W. Andriesse, and B.J.A. van der Pouw (1985).
LBDA| Reconnaissance Soil Map of the Lake Basin Development

Authority Area, Western Kenya, scale 1:250,000.

R8 | D.0. Michieka, and J.R. Rachilo (in prep.).
Soils of the Busia Area (with map, scale 1:100,000).

J.P.Mbuvi (1975).
pP18| A Preliminary Report om the Suitability of the Area of

Busia District for Sugar Cane Development.
jon with findings at the trial site,

In order to correlate existing informat
the map units and classification units in the above-mentioned reports have

been grouped in Table 5.1.13. Moreover, the FURP soil map unit (Map 5.0.4)
and the classification of the soil of the profile at the trial plot are

given.

Table 5.1.13: Soil Correlation with Respect to the Bukiri-Buburi Trial Site

Soil Classification

Reference Map unit

Association of dystric Nitisols

El Ul6
and ironstone soils
LBDA UlIl chromic Acrisols, partly
petroferric phase
R8 Ulr chromic Acrisols, partly
petroferric phase

chromic and ferralo-chromic
Acrisols, partly petroferric

phase
ferralo-chromic ACRISOL

Trial plot profile

S B B




District: Busia Trial Site 5.1: Bukiri-Buburf

El mentions unit Ul 6 for both sites 4.2 and 5.1. :
LBDA and R8, however, recognize relatively higher levels of soil depletion
at site 5.1 (chromic Acrisols vs. eutric Nitisols and chromic Luvisols). ]

The soils of the trial plot have CEC well below 24 me/100 g. clay and -
should have the "ferralo-" prefix, according to the Kenya Concept (Siderius
and van der Pouw, 1980).

3.3.2 Representativeness

For two reasons, statements about the representativeness of the soils of
the trial site should be made with care.

Firstly, soil classification units are mainly based on properties of a
relatively permanent nature, i.e. those of the sub-surface horizons and not
those of the topsoil. 1

Secondly, the generally high variability of topsoil properties within short
distances is not reflected in relatively small-scale reconnaissance soil =
maps (1:100,000 to 1:1,000,000).

In this report, soils of a map unit considered to be within the "area of
representativeness" must meet the following requirements:

(a) the soil-related land factors must have the same or similar
ratings;
(b) soil classification must be the same or similar.

The extent to which all the FURP trial sites are representative of the
soils of Busia District is shown in Map 5.0.5: "Groupings of Soil Mapping

Units Represented by Trial Sites in Busia District". This map is discussed
in Sub-Section 5.0.5 :

Distinction is made between representativeness - code A - and moderaté
representativeness - code B' if soil conditions are slightly more ]
favourable than at the trial site and code B- if soil conditions are

slightly less favourable than at the trial site. Code C is applied for the

remaining parts of the district. wh re
representative, ' ere pnone of the FURP trial sites a

Within Busia District, the Bukiri-Buburi trial site has high and moderate
representativeness (5.1.A and 5.1.A/B-) for an extensive area in the
southern part of the District. It refers to soil map unit ULIl, in which
the Bukiri-Buburi trial site ig situated, and soil map association ULIA
(see Map 5.0.4). The deep soils have Soil Representativeness Code 5.1.A,
the moderately deep soils over petroplinthite are coded 5.1.B-.

The Bukiri-Buburi trial site is als

b ide Busia
District, in particular in the epresentative for areas outs :

westernmost part of Kisumu District (soil
map unit ULIl, Grouping 5.1/A), in many parzs of Siaya District (soil map
unit ULI1l, Grouping 5.1.A and, for the very shallow to moderately deep
soils of complexes UlIC and Ulvg, Grouping 5.1.B-/C), and in the western
parts of Kakamega District onm deep to very deep soils (Grouping 5.1.B+).

230 -



District: Busia Trial Site 5.1: Bukiri-Buburi

3.3.3 Variability of Soil Properties within the Trial Site

The soils of the trial site are deep throughout the main plot and the
farmers' fields.

Fertility parameters show the following ranges for pH-KCl and organic
carbon content in the upper 20 cm of the soil:

pH-KCl: composite samples Block II and IV: 4.2-4.3, but Block III 4.7 and
Block I 5.1. The profile had a pH-KC1 of 4.8.
The farmers' fields were in the range between 4.4 (field H) and 5.1 (field

A).

organic carbon content: composite samples Block II, III and IV: 1.3-1.5%,
Block I: 1.7%. The profile only had 1.1% organic carbon in the topsoil.

2% (fields D, G, H) and

The farmers' fields are within the range between 1.
nrich" side, whereas the

1.8% (fields E and F). Composite Block I is on the
farmer's field H is on the "poor" side.

3.3.4 Fertility Status of the Soil
The criteria applied for the interpretation of the analytical data are
outlined in Chapter IV.2 of the main report.

3.3.4.1 Soil Profile

The analytical data of the soil samples taken from the profile pit,
situated on the side of the site and close to Blocks I and IV (see Figure
2.3.7) are presented in Table 5.1.10 and &€ {nterpreted in the following

paragraphs.

The rooting depth of the soil is limited neither by physical nor chemical
ity for plant available water in the

obstacles in the subsoil. The capac

upper 100 cm of the profile may roughly be estimated from the pF
determination carried out on the Ap and Bt2 horizons and hardly attains

80 mm. The available moisture capacity may thus be rated as low to
moderate, which differs from the profile description (texture and
structure) and the field estimate that available moisture capacity is high.
Although the reported laboratory values for pF 0 and pF 2 seem tO be rather
low, the overall small portion of medium sized pores is quite typical for

these soils.

CEC (pH §.2) of 14 to 20
ghows a low CEC of 11
and in accordance with

All horizons down to 60 cm depth have a moderate
me./100 gm. and only the underlying Bt3 horizon

me./100 gm. The base saturation is moderate (42-48%)
the slightly to moderately acid soil reaction.

The Ap horizon is very rich in exchangeable K (1.5 me./100 ga.) Whilhe e

underlying soil shows only & low K saturation of the exchange complex. In

the entire profile Mg shows Very high values (>2.5 el ‘?'9b=- /103“.

Acetate). Ca by Ammonium Acetate is in'the low range (2.0 -
gn.), whereas exchangeable Ca by AgTU (Silver Thiourea) is moderate (5.8 -

R . ¢ e
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6.8 me./100 gm.). This difference is due to laboratory performance. The
Ca/Mg ratio is narrow. The K/Mg ratio is quite variable, but never close tg
critical values.

The soil reaction of the upper horizons is in the moderately acid range (pl
KCl 4.7 - 4.8), which is favourable for the growth of most plants. 3
Consequently only very low amounts of Al are exchangeable (<0.32 me./100
gm. and <3.4 % of exchangeable bases plus Al in topsoil) which may not
affect even sensitive plants,

The organic matter content of the topsoil (profile) is in the medium range;
the underlying soil is only slightly humic. Although the topsoil of the
trial site itself (see Table 5.1.11, composite samples) has a comparatively
high humus content on the whole, it can be described as moderately humic.

The N content of the entire solum is moderate, which results in very narrow
C/N ratios in the subsoil. .

3.3.4.2 Soil Fertility Assessment of Composite Samples

The analytical results for the composite samples from the trial site
(depths 0-20 cm. and 20-50 cm.) are presented in Table 5.1.11. Those for
the farmers’ fields (depth 0-20 cm, only) are shown in Table 5.1.12.

The composite samples were analyzed to assess the chemical fertility status
of the soil, with special emphasis on the availability of the important
nutrient elements to the plants. The "available nutrients" were estimated i
by means of two complementary methods, the "Mehlich" diluted double-acid
method (NAL routine) and a "modified Olsen" bicarbonate + EDTA extraction.

The interpretation of the analytical data presented is in so far tentative
for both methods, as the validity of the applied ratings (ranges for Low,

Medium, High) has not yet been verified by field trials in the various
regions of Kenya.

Th:dtrial site soil samples mostly investigated are within the moderately J
;f krange (pH KC1 4.5-5) with only the extreme values in the topsoil of
ocks I and IV just outside these boundaries (5.1 and 4.2 respectively). =

f:: tOtat g gyocent of these moderately humic soils is moderate to high
ound 0.2 %), The moderate to narrow C/N ratios and other prevailing soil

3::P;rtiesiindicata that N availability is probably low to moderate,
abszrngim‘ “iY with humus content, C/N ratio, and soil pH. The UV-
Ption of the modified 0lsen extract on average indicates a low to

moderate N supplying capacity of the soil as well, but for farmers’ fields

cv D’ 1 N
expectfd,c and H only a low rate for N release from the soil may be

While the "available®
in the moderate range
method is in the low T,

P, as determined by the Mehlich analysis, is mainly ;
(15-30 ppm), the P determined by the modified Olsen
ange (<5.2 ppm) for all samples. :

The "available™ quantities of
moderate in the underlying 20

K are generally high in the top-soil and f}
place to place. -

= 30 cm with considerable variation from

» 197 . 3
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The "available" amounts of Mg are always in the high range, whereas the Ca
levels are generally low to moderate (around 1.8 me./100 gm. Ca [Mehlich]
and 4.7 me./100 gm. Ca [mod.Olsen]). Similar to the NH,-O-Ac exchangeable
bases the cations are still adequately balanced with respect to plant
nutrition, although Ca is low in comparison to K in the topsoil and the
Ca/Mg ratio is particularly narrow.

"Available" Mn, according to both the Mehlich and the modified Olsen
analyses, is in the moderate range (0.5-1.2 and 0.2-0.5 me./100 gm.
respectively).

According to the modified Olsen method, Zn and Fe are very low and often
close or below the, however tentative, deficiency thresholds. Cu seems to
be available in moderate amounts. This is confirmed by the ratings for the
HCl extractable micro-nutrients determined in Block I of the trial site.

The oxalate extraction for amorphous oxides and hydroxides yielded low
amounts of Fe and moderate quantities of Al.

The evaluation of the Mehlich Analysis data according to NAL standards is
given in Table 5.1.14.

- 1.33 =



Table 5.1.14: Evaluation of

District: Busia Trial Site 5.1:

the Mehlich Analysis Data According to NAL

Standards

t :

| Parameter Trial Site Farmers' Fields
1l Soil reaction (pH) | Moderately acid Moderately acid
Hi Acidity (Hp ) Low Low
jﬁ Available nutrients
ﬁﬂ Sodium Adequate Adequate
i Potassium | Adequate Adequate
il Calcium Low to moderate Low to moderate
il Magnesium | Adequate Adequate

i Manganese | Adequate Adequate

} Phosphorus| Low Low

Total Nitrogen Moderate Moderate

! Organic Carbon Moderate Moderate

\ C / N Ratio Favourable Favourable

H Ca / Mg Ratio Unfavourable Unfavourable

i Ca / K Ratio Favourable Favourable

i K / Mg Ratio Favourable Favourable

Remarks on Trial Site:
Soil reaction is favourable.

lime application are expected

Remarks on Farmers’ fields:

Same as Trial Site but with unfavourable soil reaction on farms D, G, and :
F. :

Positive yield responses to manure, N, P and
. Response to K application is unlikely.

3.4 Sampling Programme for Laboratory Analyses during Phase II

3.4.1 Soil Samples

Bukir - Bubur}

Soil samples will be collected once a year at the beginning of the long
rains i

February just after ploughing and before the fields are planted.
The samples will be taken individually from two depths (0 - 20 cm and zonil
30 cm) for each replication of the selected fertilizer treatments, and oni)y
from the plots in module 2 with maize/cotton mixed cropping.

The treatments to be sampled are:

Trial I: NO:PO N75:P0 NO:P75 N75:P75
Trial II: 0 FM FYM+NP NP+K
lime FYM+lime FYM+NP+1 ime NP+1ime

Farmers' fields: Fields A, B and G are suggested

<i1.34 -
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3.4.2. Plant Samples

Harvest samples from the maize/cotton mixed crop include the individual
samples of grain and straw for maize and cotton respectively. Maize samples
are collected following harvesting after the first season. Cotton will
continue to grow for another season. Thus cotton samples are taken at the
time of the cotton harvest after the second season. Samples will be
collected separately from each replication of the following treatments:

Trial I: NO:PO N75:P0O NO:P75 N75:P75
Trial I1I: O FYM FYM+NP NP+K
lime FYM+1lime FYM+NP+1lime NP+lime

only be collected from those farmers'

Farmers’' fields: Harvest samples will
grain and straw

fields where soil samples were taken. Individual samples of
are only required from the maize crop.

-

3.4.3 Other Samples

From every batch of applied FYM three reprasentative samples will be taken.

4. Conclusions from the Analyses of Climate and Soils

4.1 Moisture Availability

is surpassed in 20 out of 30 years (i.e. 66%
probability), constitutes the basis for estimating moisture availability

during the growing periods. Other parameters of the water balance such as
moisture storage capacity, run-off, and deep percolation also have to
considered in order to obtain a comprehensive picture of the moisture

availability.

The amount of rainfall, which

ments and the water availability for Malze

For example, the water require
can be interpreted as

H 512, first rains, at the Bukiri-Buburi trial site,
follows:

Figure 5.1.6a shows that the maximum water requirements (ETm) of the maize
crop are almost in line with the rainfall amounts at the 66% probability
level . The ratio of reliable rainfall (i.e. 66% problbillty) to maximum
evapotranspiration (ETm) for maize H 512 is >0.8 for the total length of

the growing period of first rains.

al site is located on sloping
cur in April, the water surplus
high and the

Run-off is moderate to low. Although the tri
land (4-5%) and high rainfall intensities o€
can to a large extent be stored, as the storage capacity 1is

crop also provides adequate ground-cover.

Deep percolation and lateral sub-surface flow could be estimated, but can

be omitted, since they are generally very lov.

o o
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Run-on is likely to occur, as the trial plot is located downslope and ver;
close to the convex-shaped main road. It is estimated that the amounts of
run-on offset the losses of run-off.

For the Bukiri-Buburi trial site, the moisture storage capacity is high i
(i.e. 120 - 160 mm.). Therefore the surplus of water, which is likely to
occur in April can to a large extent be stored and can prolong the E
agro-humid period for 10-20 days during the first rains.

Summarizing the evaluation of the climatic factors, the yield potential
from the climatic point of view can, for the maize crop in first rains, b
rated good on a "20 out of 30 year" basis.

The crop performance is less favourable in the second rains, as can be sei
in Figure 5.1.6b for Katumani maize.

4.2 Nutrient Availability in Relation to Possible Fertilizer Requiremenf‘:

In all samples analyzed, the N supplying capacity appeared to be moderate
P availability was estimated to be low to moderate. K, Mg and Ca were L
extracted in appreciable amounts, but K is only moderate in the subsoils. =

A shortage of Fe and Zn is suspected on the basis of two different
analyses; but this should be verified by trials, because the soil pH

supports solubility of these elements. Mn and Cu were extracted in modera
amounts,

Fertilizer applications should first of all consider the most relevant

plant nutrients which include N and P, and perhaps also the micronutrients
Fe and Zn.

For sustained high yields regular N fertilization will be necessary, eith
from FYM or green manure or in mineral form. When mineral N is applied
regularly, it should be complemented with mulch and other organic
amendments in order to protect the topsoil and to ameliorate its humus
content. The humus plays an essential role in stabilizing the present Wweé

structure of the topsoil and in preventing applied nutrients from leachi
too quickly.

N applications in whatever form should be complemented by P to avoid :
excessive depletion of the soil. The trials will have to show whether any
reasonable response to N can be obtained without P. P may be applied in ©
form of TSP or finely ground soft rock phosphate (e.g. Hyperphos or from
Minjingu). TSP will be more efficient in the year of application. P ;
fixation by the soil should be very low in the Bukiri-Buburi site. The
efficiency of P application may be enhanced by the addition of small
amounts of fresh FYM to stimulate soil biological activity.

K applications are at the
not be obtained at least i
information on the reserve
high applications of miner
complemented by K. FYM is

Present stage not needed and response to K may
n the first years. The analytical data pr0Vid'wﬁ
S of K beyond the exchangeable pool. Permanent .
al N and P might, in the long run, need to be
normally also a good source of K.

&£:3.36 -
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If K fertilizer is to be applied, K,S0, should generally be preferred to
KCl (both contain 50% K;0), the S0,-ion enhances P availability. The form in
which K is applied should also take into account crop requirements (e.g.
KC1 to cabbage, but not to Irish potatoes).

Under the present soil conditions liming is not needed. In the long term,
the acidifying effects of the applied mineral or organic fertilizers should
be counterbalanced, i.e. approximately 1.8 Kg. of CaCO, per Kg. of applied
N: in the case of CAN, which contains Ca, only about 0.8 Kg.CaCO, per Kg.N,
i.e. 0.2 Kg. lime per Kg. of CAN will be needed. TSP does not contribute
substantially to the Ca budget of the soil; soft rock phosphates (30% P,0,)
contain about 2.7 Kg. CaCO, equivalents per Kg. of P0s.

If lime is applied in larger amounts, the solubility of P will be reduced
and availability of some micro-nutrients may become critical. This applies
mainly for Zn, but also Fe, Mn, and Cu availability and plant uptake should

be monitored, at least for demanding Crops.

4.3 Other Relevant Land Qualities

nutrient availability, the

In addition to an assessment of moisture and
context of fertilizer use:

following land qualities are relevant in the

a) Oxygen availability. hang
There is no reason to expect any serious inhibition as to exc e

oxygen and carbon dioxide in the soils at the trial site.

b) Rootability.
The soils provide a suitable environment for root development and tuber

expansion.

¢) Resistance to erosion.
The area around the Bukiri-Buburi trial site h"la -92::;t:t:;::'§'“°' o
erosion. Upon sustained high rainfall in the early gr

crops, when vegetation cover is scarce, erosion may play an {mportant Paxs

in these Acrisols.

d) Ease of cultivation and scope for agricultural implements.
Any type of land preparation is possible without ma jor setbacks on the deep
Acrisols of the Bukiri-Buburi trial site.

e) Pests.

Special mention is given to the high infestation of te
which are reported even to feed on 1iving plant tissue,
Therefore, stover which is left on the soil after harve
in no time.

rmites in the area
notably on roots.
sting disintegrates

wid ;08 =



District: Busia Trial Site 5.1: Bukiri-Bubu

5. Trial Design and Execution Plan, Bukiri-Buburi

(Full details of the methodology for carrying out the trials are shown in
Section V of the main report.) b

Selection of crops for each of the 3 modules.

Site 5.1 Bukiri-Buburi RAINY SEASONS

lst, Long, March 2nd, Short,Sept
%
81 Standard maize Hybrid 512 Katumani C.B.
S2 Maize & Cotton Hybrid 512+BBA 75 Cotton BBA 75
S3 Sorghum, ratooned Sorghum Serena Ratoon Sorghum

The 1st sequence is thus continuous, pure maize, 2 times/year.

The 2nd is intercropped maize and cotton in lst rains, with cotton being
left after the maize as the sole crop in 2nd rains.

The 3rd is sorghum planted in 1st rains, ratooned in 2nd rains.

Each module contains 2 experiments, namely Experiment 1 and Experiment 2.

Experiment 1 is a 4N x 4P factorial, with 2 replications in each module.
Experiment 2 is a 2NP x 2K x 2L x 2 FYM factorial, also with 2 replications
in each module. -

Each module thus consists of 64 plots, and the total for the 3 modules is E
192 plots. 3

FYM will be applied only to the crops during the first rains, wheras ]
mineral fertilizers will be used in both seasons. Where maize and beans are
intercropped, the fertilizer will go on the maize. The beans will mot i
receive any fertilizer directly, but will "scavenge" from the maize and
from residual fertilizer left in the relevant plots after the first season.

- 1.38 -



District: Busia Trial Site 5.2: Alupe A.R.S5.S.

Contents of Chapter 5.2:

Detailed Description of Trial Site Alupe

Page
1. Geographical and Additional Technical Information 2.4
1.1 Final Position of the Trial Site 2.4
1.2 Sketch of the Trial Site 5
1.3  Physiography =t
1.4 Vegetation, Past and Present Land Use 2.8
1.5 Names and Addresses of Government Officers from the (No On-Farm
Division and Farmers involved in FURP Activities Trials)
2. Climate &3
2.1 Prevailing Climatic Conditions 2.9
2.1.1 Agro-Climatic Classification of the Area
Represented Z:9
2.1.2 Relevant Meteorological Data 2,10
2.1.3 Crop Suitability from the Climatic Point
of View 2.14
2.2 Proposal for the Monitoring of Agro-Climatic Conditions
in Phase II 2.18
3. Soils 2.19
3.1 Survey Data 2.19
3.1.1 Brief Soil Description and General Information
on the Soil 2.19
3.1.2 Detailed Profile Description and Soil
Classification 2.20
3.1.3 Soil Sampling 2.22
3.2 Laboratory Data 2.22
3.3 Evaluation of Soil Data 2.26
3.3.1 Literature References and Soil Correlation 2.26
3.3.2 Representativeness 2.27
3.3.3 Variability of Soil Properties within the
Trial Site 2.28
3.3.4 Fertility Status of the Soil 2.29
3.3.4.1 Soil Profile and Global Fertility
Rating 2.29
3.3.4.2 Soil Fertility Assessment of Composite
Samples 2.30
3.4 Sampling Programme for Laboratory Analysis 2.31
3.4.1 Soil Samples 2.31
3.4.2 Plant Samples 2.32
3.4.3 Other Samples 2.32

o




==

Pag
4. Conclusions from the Analyses of Climate and Soils 24
4.1 Moisture Availability 2.
4.2 Nutrient Availability in Relation to Possible Fertilizer
Requirement 2.2
4.3 Other Relevant Land Qualities 24
5. Trial Design and Execution Plan 2;
List of Tables') -
Table 5.2.1 Physiography of the Alupe Trial Site 2¥f
Table 5.2.2 Vegetation, Past and Present Land Use 2?;
Table 5.2.3 Names and Addresses of the Divisional Staff (No On-Fami
Members and Farmers at the Alupe Trial Site Trials
Table 5.2.4 Data of the Nearest Long-term Rainfall Station 2.1
Table 5.2.5 Temperature
Table 5.2.6  Potential Evaporation (Eo) 2.1
Table 5.2.7 Agro-Climatological Crop List for Alupe
Table 5.2.8 Crop Development Stages and Crop Coefficients 2.1
Table 5.2.9 Detailed Profile Description of the Alupe Trial Plot 2.2
Table 5.2.10 Analytical Results (physical and chemical analysis)
Table 5.2.11 Analytical Results (chemical analysis, trial plot)
Table 5.2.12 g;:ig:ical Results (chemical analysis, farmers (No g:;i;f
Table 5.2.13 g;ii Correlation with Respect to the Alupe Trial 2
Table 5.2.14 Evaluation of Mehlich Analysis Data According to NAL
Standards

District: Busia Trial Site 5.2: Alupe A.R.S,

1) See Footnote next page.

“e.2 -

2.31




District: Busia Trial Site 5.2: Alupe A.R.S5.S.

List of Figures')
Figure 5.2.1 Demarcation of the Alupe Trial Site 2.4
Figure 5.2.2 Access Map of the Trial Site Alupe e
Figure 5.2.3 Map of the Trial Plot Alupe 2.6
Figure 5.2.4 Location of Farmers’ Fields for On-Farm (No On-Farm
Trials, Alupe Trials)
Figure 5.2.5 Rainfall and Potential Evaporation 2.13

Figure 5.2.6 Water Requirement and Availability for Maize H 622,
First Rains 257

Figure 5.2.7 Location of Composite Sampling Blocks and Profile
Pit at the Alupe Trial Plot 2.22

Figure 5.2.8 Variability of Soil Depth to Petroplinthite at
the Alupe A.R.S.S. Trial Plot 2.28

1) Numbering mode of Tables and Figures:
First Number: District Number
Second Number: Trial Site Number
Third Number: Number of Table or Figure within Chapter.




===

! District: Busia Trial Site 5.2: Alupe A.R.S.§

1. Geographical and Additional Technical Information
1.1 Final Position of the Trial Site

The position of the site at Alupe A.R.S.S. is shown in Figure 5.2.1, ex-
tracted from Map No. 101/1 - Busia. Its UTM grid coordinates are E 24.8 and
N 54.5. The elevation is 1170 m. Further details on the final position are

shown in Figure 5.2.2 and the sketch map of the trial plot is to be found
in Figure 5.2.3

Figure 5.2.1: Demarcation of the

Alupe A.R.S. 1:50,000
Topographic Map pe A.R.S.S. Trial Site on the :
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District: Busia Trial Site 5.2: Alupe A.R.S.S.

As trial site 5.2 is a cooperation site, no farmers’ fields were selected.
Consequently, Figure 5.2.4 and Table 5.2.3 have been omitted.

1.3 Physiography

Information on the physiography of the trial site and its surroundings is
summarized in Table 5.2.1 below.

Table 5.2.1: Physiography of the Alupe A.R.S.S. Trial Site

Elevation 1170 m

Landform lower-level uplands/
planation surface

Physiographic position of the site| concave slope (upper part)

Topography of surrounding country gently undulating
(slopes 2-5%)

Slope on which trial plot is sited| 3%

Aspect W

Microtopography Nil

P
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1.4 Vegetation, Past and Present Land Use

Information on vegetation and on past and present land use is summarized f
Table 5.2.2 below: 3

Table 5.2.2: Vegetation, Past and Present Land Use of the Alupe A.R.S.S..

Trial Site
; _ - =
i Vegetation Cultivated Albizia-Bridelia

with scattered Chlorophora

_
Cropping system

(a) cleared since:
(b) crops grown:

|(c) fallow periods:
(d) present land use:

(a) mineral fertilizers:
(b) organic manure:
b (c) means of land preparation:
. (d) means of weeding:
| |(e) frequency of weeding:
- (f) other capital inputs:
(g) level of know-how:

Produce

(a) maize
(b) beans
(c) sorghum
Livestock

Remarks

Period of site selection: December 1985

#12.8 -




District: Busia Trial Site 5.2: Alupe A.R.S5.5.

2. Climate
2.1 Prevailing Climatic Conditions

2. 3.1 Agro-Climatic Classification of the Area Represented by the Alupe
A.R.S.S. Trial Site

The following brief climatic description refers to the existing
information:

ACZ : I3 (H.M.H. BRAUN, 1982)")
AEZ : IM 1,1 -mi (R. JATZOLD, 1983)")

Next long-term rainfall stations: 08934105, Busia F.T.C. and 08934161,
Alupe Cotton Research Station.

Moisture availability Zome I (r/Eo): annual average precipitation is >80%
of the potential evaporation (Eo).

Temperature Zone 3: mean annual temperature is 20-22°C

Agro-Ecological Zome (AEZ):

IM 1 = Sugar Cane Zone

IM - Lower Midland Zone: mean annual temperature 21-24°C, mean minimum
>14°C

1 = humid: annual average precipitation is >80% of the potential

evaporation (Eo)

Sub-zone according to growing periods for annual crops (calculated for a

"normal” crop in 60% probability)

l-ai = a long cropping season, followed by a medium cropping season

and intermediate rains

: . (1982):
1) According to H.M.H. BRAUN in: W.G. SOMBOREK et al (1
Exploratory Soil Map and Agro-Climatic Zone Map of Kenya, scale

1:1,000,000.-Rep.E1, Nairobi

H. SCHMIDT, eds. (1982): Farm

nd
2) According to R. JATZOLD, a Vol.II/A WEST KENYA - Nairobi and

Management Handbook of Kenya,
Trier.

+12:9 >




District: Busia Trial Site 5.2: Alupe A.R.S5.S.

Formula Cropping season

(exceeded in 6 out of 10 years)

1 long 195 - 214 days
m medium 135 - 154 days

. no distinct arid period between growing periods
= intermediate rains (at least 5 decades more than 0.2 Eo) which
means moisture conditions are above wilting point for most crops

2:1.2 Relevant Meteorological Data for Alupe A.R.S.S. Trial Site

In this section a breakdown is given of the following climatic parameters:
rainfall, potential evaporation and temperature.

Rainfall:

Rainfall data are obtained from the nearest long-term rainfall station:
08934105 Busia F.T.C. (elevation: 1180 m), 3 km S of the Alupe A.R.S.S. .
trial site (elevation: 1170 m) and recording station: 08934161 Alupe Cotton
Research Sub-Station, 300 m E of the trial site. The data are listed in
Table 5.2.4. At the trial site rainfall amounts are similar: in 20 out of
30 years Alupe A.R.S.S. gets 840 mm during the agro-humid period of first
rains (see Map 5.0.1), and about 620 mm during second rains (see Map

5.0.2). The methods of rainfall -data analysis are described in Chapter
IV.2.2 of the main report,

Potential evaporation (Eo) is calculated using the PENMAN formula, modified
by MC CULLOCH (1965). The input parameters employed - temperature, windrunm,
sunshine hours and relative humidity - are obtained from Alupe A.R.S.S.
Heteorological Station (elevation: 1180 m), 300 m E of the trial site.

Temperature and evaporation data for the Alupe A.R.S.S. site are given in

Tables 5.2.5 and 5.2.6, and the rainfall pattern and potential evaporation
are shown in Figure 5.2.5.

For more detailed information on the methodology of climatic description
see Chapter IV.2.2 of the main report.

2 sll -
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Table 5.2.4 : Data of the Nearest Long-Term Rainfall Station

gtation No.: 08934105 Total years for calculation: 22
Busia Farmer s Tr. Centre First year included: 1961
Elevation: 1180 m Last year included: 1983
Average annual rainfall: 1748 mm
Rainfall surpassed in 20 out of 30 years (%66% Probability):
1st rains: 850 mm 2nd rains: 620 mom
(beg. Feb. - mid Jul.) (end Jul. - end Dec.)
Decades| Arithmetic |Average Number of Rainy |S66% Probabi-| Years
and Mean pays with Rainfall lity of ex- gnal—
Month (mm) >= 1 mm >= 5 mm ceeding ...mm| ized
1 JAN 21.0 2.2 2.2 9.7 21
2 11.6 1.9 5.3 21
3 27.6 2.6 2.6 17.2 21
4 FEB 24.0 1.9 gL 10.9 20
5 34.7 3.4 3.2 22°) 20
6 28.9 2.6 2.5 14.7 20
7 MAR 29.1 3.3 2 17:7% 22
8 48.1 4.3 4.0 32.4 22
9 60.6 5.0 4.9 43.8 22
10 APR 79.3 5.8 5.6 58.6 22
11 88. 4 6.8 ‘6.6 68.0 22
12 81.0 5.8 5.7 61.4 22
13 MAY 99.7 6.6 6.6 83.0 21
14 88.7 6.4 6.4 72.5 21
15 68. 4 6.2 6.0 52.8 21
16 JUN 47.9 4.5 4.5 33.6 22
17 43.4 4.3 4,2 24.2 22
18 31.7 3.9 3 2% .7 22
19 JUL 26.8 2.9 2.7 18.4 21
20 20.2 2.7 2.7 ;3.3 ::
21 35.6 3.5 3.4 .
22 AUG 40.1 3.7 5.7 27.4 20
23 52.6 453 4.0 38.9 20
24 53.6 4.5 4.4 42.0 20
25 SEP 55.6 5.0 4.9 42.8 21
26 43.6 4.8 4.5 35.8 21
27 50.9 5.1 5.0 36.3 21
28 0CT 43.1 4.7 4.6 31.9 22
29 64.2 5.7 5.6 50.8 22
30 69.0 6.6 6.5 50.8 22
31 NOvV 68.3 5.9 5.6 47.6 21
32 48.3 4.1 4.1 31.5 21
33 66.4 4.7 4.7 47.0 21
34 DEC 34 4 2.8 1 15.8 20
35 27.3 2.8 2.8 16.2 20
36 33.5 2.7 2.6 23.0 20

e e




District: Busia Trial Site 5.2: Alupe A.R.S.S.

Table 5.2.5: Temperature (°C)

JAN. FEB. MAR. APR. MAY JUN.

Mean temp. BR800 22.6 22.6 22.1 21.6

Mean max.temp.| 30.0 30.4 30.0 28.7 27.9 27.4

Mean min.temp.| 15.9 15.7 15.7 16.5 16.3 15.8

JUL. AUG. SEPT. OCT. NOV. DEC.

Mean temp. B2 6 20,9 22.5 22.2 22.6

Mean max.temp.| 27.2 27.7 27.0 29.1 28.4 29.3

|Mean min.temp.| 15.6 15.5 14.7 16.0 15.9 15.8
anmual mean: 22.2 mean max.: 28.6 mean min.: 15.8

Table 5.2.6: Potential Evaporation (Eo) in mm per Decade:

1st decade
2nd decade
3rd decade
Total :

1st decade
2nd decade
3rd decade
Total :

JAN. . FEB. MAR.

57
57
63
177

JUL.

41
41

43
127

57
57

46
160

AUG.

45
45

-0
140

55
55

60
170

SEPT.

47
47

AL
141

APR.

48
48

48
144

OCT.

53
53

28
164

MAY

44
44

49
137

NOV.

49
49

49
147

JUN.

43
43

43
129
DEC.

54
54

167

average annual potential evaporation: 1803 mm.

For all the climatic
established by FURP on
Laboratories in Nairobi,

212 -

data published in this Section, a data bank has been
on Personal Computers at the National Agricul tural
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District: Busia Trial Site 5.2: Alupe A.

2.1.3 Crop Suitability from the Climatic Point of View

A summary of the agro-climatic suitability of the most important seasol
food crops is given in Table 5.2.7 below. Additional information on otl
crops, comsidered suitable from the agro-climatic viewpoint, is given i
the Farm Management Handbook, Vol.II A, West Kenya'). ’

Table 5.2.7: Agro-Climatological Crop List for Alupe A.R.S.S.

Crop/variety|Av.No.of Altitudes?) | Requirem.of |Yield
(or place of |days to |according well distri-|potential acc.
breeding) physiol. |to growing buted rain- |to water avai-

_ e = early maturity | period fall ®) in |lability *)

; m = medium (m.) grow.period [a = lst rains

| 1 = late (mm.) b = 2nd rains

' Maize/l.mat.| 140-180 1000-1700 | 550-800 a) good to
like H 622 very good _
Maize/m.mat.| 120-150 | 1000-1700 | 500-750 a) very good
like H 511 b) good/fair

| Sorghum/ a) very good |

[ e.mat. like 90-130 | 0 - 1800 300-550 b) good i

il 2 KX 17 :

! Beans/e .mat.

I i like 90-120 | 700-1800 270-480 a) good E
:: | (GLP 92) ,
Beans/e.mat.| 80-110 | 700-1800 250-450 b) good B
(GLP 2) to fair )

R

| 1) R. JATZOLD, and H. SCHMIDT, eds.(1982): Farm Management Handbool
| of Kenya, Vol. II/A, West Kenya-Nairobi and Trier.

2) Most suitable altitudes; the length of the growing period
increases with altitude; growth is also possible beyond the o
indicated altitude range, as long as the ecological limits
not been reached.

.i 3) Lower figure for fair results, higher for very good results fi
Al some corrections due to rainfall distribution, evaporation
run-off losses.

| 4) Estimated yield potential: very good >80%, good = 60-80%, fair
40-60% and poor <40% of the expected yield under optimum wate!
availability adapted from R. JATZOLD and H. SCHMIDT, eds. (199
Farm Management Handbook of Kenya, Vol. II/A, West Kenya -

- 2.14 -




For the most important food crop.
trial site, the crop coefficien
differentiated according to dec
which is the time between planti
maturity. Furthermore, four crop d
Table 5.2.8.

The crop coefficients for the clima
trial site were estimated on thc
PRUITT (1977)') and DOORENBOS ahd_

The data on the duration of each 6fT”"
development stages of each crop w
observations made under average c

The crop coefficients estimated for
seasons were used to estimate the
(ETm) under the prevailing climat
factor for plant growth. For this
formula was employed:

ETm - kc * Eo

whereby: ETm= maximum (potential) ¢
ke = crop coefficient LA
Eo = potential evaporati

water requirements of the maize .
rainfall data at 66% reliability
indication of the water availab
it must be borne in mind that t
plants also depends, to a large d
moisture storage capacity of the

The placement of the growing‘lcliﬂﬂfbfy.

as presented in Figure 5.2.6 was ma
whereby the peak water require '
reliable rainfall.

Detailed information on the calculati
in Chapter IV.2.2 of the main report.
mentioned above follows in Section 4 ©
analyses of climate and soils).

-_—

FAO (1977): Crop Water
Paper, 24), Rome x

FAO (1979): Yield Res
Paper, 33), Rome
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District: Busia Trial Site 5.2: Alupe A.R.s;

2.2 Proposal for the Monitoring of Agro-Climatic Conditions in Phasaé
II

For Phase II the agro-climatic recording programme should include:
1) Rainfall records:

Rainfall records have to be taken at the Alupe A.R.S.S. Meteorological
Station to measure actual precipitation in order to compare data on
rainfall for a particular year with the long-term average of the nearest
rainfall-recording stations of the Meteorological Department: 08934105

Busia F.T.C and 08934161 Alupe Cotton Research Sub-Station (now called
Alupe A.R.S5.8.).

Data on temperature, windrun, sunshine hours and relative humidity can be

obtained from Alupe A.R.S.S. Meteorological Station, in order to calculatef
Eo (climatic evaporative demand). e

For this purpose a computerized PENMAN formula, modified by MC CULLOCH
(1965) is available on PC.

3) Phemological records:

Dates of planting or sowing of each crop, emergence, start of tasselling
(for maize crop), budding (for bean crop), flowering, ripeness or
physiological maturity and harvest have to be recorded. Additionally, the
leaf area index (LAI) has to be determined every week (at least for the
cereal crops) in order to provide a sound basis for water balance
calculations. Other phenological features should also be recorded, above
all rolling and wilting leaves which indicate water stress and wilting
point respectively before physiological maturity has been reached.

Moreover, soil moisture checks and o
above-mentioned growing stages and
estimate actual eévapotranspiration

bservations on rooting depth at the :
run-off measurements would be needed to
of the various crops properly.

For most of the data to be recorded, official forms from the Meteorolosicatﬂ
Department are available.
Detailed information on calculati

monitoring of agro-climatic condi
main report.

on procedures, as proposed for the
tions, is given in Chapter IV.2.2 of the

- 248 <




District: Busia Trial Site 5.2: Alupe A.R.5.5.

3. Soils

In this Section, survey and laboratory data concerning the trial site and,
more specifically, the soil profile are given. The evaluation of these data
is shown in Sub-Section 3.3.

3.1 Survey Data
3.1.1 Brief Soil Description and General Information on the Soil

The brief description of the soils of the trial plot is followed by a
rating of relevant soil-related land factors. The classes for these factors
have been adapted from Andriesse and van der Pouw (1985) and a key for them

is to be found in Chapter IV.2.3 of the main report.
Brief soil description
The soils are shallow to moderately deep, yellowish red to dark reddish

brown in colour, and consist of friable clay, overlying petroplinthite

(murram) between 35 and 70 cm.
They have a moderate, sub-angular blocky structure and bioporosity is very

high until the petroplinthite is reached.

- Parent rock 1 rich: basic igneous rocks
3 poor
- Drainage 1 (somewhat) excessively drained
3 moderately well drained
4 imperfectly drained
5 (very) poorly drained
- Effective soil depth 1 extremely deep
2 very deep
3 deep

5__shallow
6 very shallow

- Inherent fertility 1 high
2 moderate
2__PpOOK
4 very poor

- Topsoil properties 0 __npon-humic
1 humic
2 thick humic
la acid humic
2a thick acid humic
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- Salinit 0 non-saline
: 1 slightly saline
2 saline

- Sodicity 0 non-sodic
. 1 slightly sodic
2 sodic

1 slightly stony
2 stony
3 very stony

- Rockiness :
slightly rocky
| A 2 rocky

; 3 very rocky

I
i
|
|
|
! - Stoniness
|
|
|
|

- Consistency (moist) 1 half-ripe
2 loose
: 3 very friable
| 4 _friable
' 5 firm
H 6 very firm
|

[l - Moisture storage capacity 1 very high
I 2 high

3 moderate
4 low

- Excess surface water 0 _none
1 occasional
2 seasonal
3 permanent

3.1.2 Detailed Profile Description and Soil Classification

Detailed information on the various soil properties as they occur in the -
different horizons is given in Table 5.2.9. -

The location of the profile near the trial plot is shown in Figure 5.2.7:

The soil profile is classifi

ed according to two systems, which are
explained in Chapter 11.2.2

of the main report.

1. Legend to the Soil Ma

p of the World (FAO-Unesco, 1974), with ad justmen
according to the Kenya C

oncept (Siderius and van der Pouw, 1980): fe ;_i

2. USDA Soil Taxonomy (Soil Survey Staff, 1975): orthoxic petroferric

= 2.20 -
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District: Busia Trial Site 5.2: Alupe A.R.S.5.

sampl d in Sub-Section 3.2
Soil | es (profile, composite, pF rings) are liste
Figure 5.2.7 shows the location of the composite sampling blocks (I to IV) E

as well as the location of the profile pit.

*profile pit

.
w L"‘ |

|I- o 2
ﬁ*! - I1 1 i track
il i® :

| - i

l III

|

offices

Figure 5.2.7: Location of Composite Sampling Blocks and Profile Pit at the
Alupe A.R.S.S Trial Plot =

3.2 Laboratory Data

The soil samples from the profile and the composite samples from the

various blocks of the main trial site and from the farmers’ fields were
analyzed in the laboratory. The results are compiled in Tables 5.2.10 and
5.2.11. The methodology applied for obtaining these results is described in 5
detail in Chapter IV.2 of the main report.

¥ 2L =




Table 5.2.10 : Analytical Results (physical and chem T
Profile Samles from Trial Site

Worizon Depth  Field Lab, )2 m. Sand
cm. No. No. ¥ ) A

0-20 5.2.1 11282/85

20-34 5.2.2 11283

34-50 5.2.3 11284

50-80 5.2.4 11285

gEES

O — On N e e P —

e R
S S e .

Saturation Extract
S water pH  El.Cond.

ulm
0003

OB — O N P e P

Na K Mg Ca  CEC pHo.2 Bases
weeeemeeeeeeepe, [ 100g0, Acetate-—-— ¥

0.2 015 290 330 1950

0.0 013 200 240 18.00

0.08 043 150 220 16.30 2.
ulm A

OO = O G e e P —

Moisture Retention Capacity
Horizon Depth Vol.% Mowsture
cm. par 0 1/10
pF 0 2

03 Wb

NA = not applicable e
ve./100gn. = milliequivalents per 100 gm. of so1l
ATU = Silver Thio Urea Extraction
Acetate = Bases by Amoniun Acetate of pH 7, CEC
pH and conduct ivity 1n suspension 1:2.5 VIV




-
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Table 5.2.11 : Analytical Results (chemical analysis, results on air dry soil basis)
Trial Site Composite Samples
Depth  Block mumber [ s wmi
ca. I I m w Vi vir | diff, |
| I
1 1 iLab. No. /85 2 11195 11187 11189 11201 : :
i % 5 11196 11198 11200 11202 : :
;8 : :
| 4 IFine earth ¥ 2 00 100 100 100 L1000 0.00 0.0
3 50 00 100 100 100 L0000 0.00 0.0
| 6 iVol.weight gn./cc. 20 L8 107 L1 L0 LoL03 003 0.06)
bt 50 .00 109 106 1.1 C109 0.02 005
}+8 1105 deg.C / air dry 20 0.9 0.9 09 0. L0.9 000 0.0
E 1: i 50 0.9 0.9 096 0.9 D096 0.00 o.w.:
I 1 I ]
V11 pH W20 1/1 2 B % L1 s L5004 030§
12 50 60 52 60 56 CoO570  0.38 0404
18 :all Ha0 1/2.5 2 e o gl % SR 4 Log20 0.2 003
A 50 e ¢ S Y e X L6300 0.0 0403
i 18 :dl NKCI 1/2.5 2 e S X | 465 006 0.103
E :: i 50 i % S Y Y L85 0.4 0.0 :
1 1 : \
i 18 1Corg. X 2 .92 180 1.8 1% CoLTe 021 0
1 20 N tat. & 2 0.21  0.19 017 0.16 L0200 0,08 01
| g 1o 2 1 9 g 12 e M Ay
1 [ ! st
i % Em .0lsen Abs. 260nm 20 M 136 120 106 Coe75 1.6 30.00%
: ; i (1/1000) 50 8 8 9 g R
1 | ! e
| 2 S04 soluble 0 5 i
0 2 50 ; |
o ; -
| 28 1P Meh.1/5 ppm. ] 2 M N8 s 3% B
g 50 | i S T o500 3y 8
1 30 P Olsen pon. A 190 590 540 400 o560 165 N
| 3 50 21.00 | E
: g 1P od.Olsen ppa. g 19 500 540 400 | 5.60 1.6 ;-: '
19y 6. ; ; I : 99 LN
) 34 1P Citric ac. ppn. 20 “rl e Bl '
' 3 | 50 | f e
136 .r -----""E'::.
13 (ECEC AQTU me./t0008. 20 11.%0 970 L o080 156 048
38 iBases 3 2 “ oo ogrsr au LB
i 40 oo M
i 41 Hp BaC12 me./100g, 20 1 i
42 50 0.50 : 7
43 \H & ALKCT me./1000n 20 '.
“ | 50 0.46 | :
45 JA1 3- KC1 me./100gm. 20 !
4 50 0.20 5
47 (A1 3- AgTU me./100gn 20 |
@, :
49 1Sat.Ext. % Ho 2 not applicable l
50 50 not applicable :
51 \Sat.Ext. EL.Cond. 20 not applicable |
5, 50 not applicable |
9 ISat.Ext. pH 2 ot applicable :
: i 50 not applicable :
5 | :




cont. me‘m

rable 5.2.11 : Analytical Results (chewical analysis, results on air dry s
Trial Site Composite Samples 4y =

Depth  Block number '
e, I 11 1] = T

' 1 Lab. M. /85 20 {15 1ier 11199 120t
i1 50 1119 11188 11200 11202
i
56 !N Neh.1/5 me./100gn 20 O 0.M 0.0 :
V5T 50 0.0 04 010 000
| 50 !Na Ag-TU me./100gn. 20 0.07 0.0 A T4

]
1

5 | s
80 !X Meh.1/5 me./100gm, 20 0.00 064 038

61} 50 0.72 0.4 Iﬁl’
62 Ik #od.01. me./100gm. 20 0.67 056 0.3

, 8, 50 0.5 008 0.8
' 64 'K Ag-TU me./t00gm. 20 0.5 - 6N e

| §§ | emmmmmememmmm e memem e

| §6 |Mg Meh.1/5 me./100gn 20 200 210 180

| 674 50 2.00 110 230

! 68 Mg mod.0l. me./100gn 20 250 3.0 250
) 69 ) 50 2,50 170

&

72 !Ca Meh.1/5 me./100gn 20 .60 240 240
13 50 2.40 400 400
T4 Ca mod.0l, me./100gn 20 .00 800 8.0
]5: 50 5.00 &ﬂ W
76 !Ca Ag-TU me./100gn. 20 1.0 580

i -

18 \Mn Meh.1/5 me./100gn 20 050 118 L

M, 50 040 078 156

80 {Mn mod.01, me./100gm 20 0.1 0.2 OM

LI 50 0.10 0.15

:i M Ag-TU me./100gn. 20 60 061

| 84 )In KC1 pom % 1.50

85 | 50 1.50

} 86 Zn mod. 01, ppa. 20 1.50 140

| 87 50 290 .40

88 i

1 89 1Cu KCT ppm 20 1.30 ®i

1 905 50 130 oo oS E0E

| 91 1Cu mod. 01, ppm 2 7.0 8.80

\ 92 50 1.60  1.00

19 NSRS

| 84 IFe KC) ppn. 2 1.10

' 95 50 1.60

} 9 |Fe wod. 01, ppm 2 61

V97 50 n

\ 98 ) e

| 99 \Fe Oxalate ¥ 2 08 = BMESEE

1101 JA] Oxalate % 2 (N0 sl

10z | 50 f0f e 18 R
NA = not applicable
m./100gn. = milliequivalents per 100 gn. of
Meh. = Mehlich Analysis R
md. 01, = Wodified Olsen Extraction

AgTU = §ilver Thio Urea Extraction
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District: Busia Trial Site 5.2: Alupe A.R.S.8.

3.3 Evaluation of Soil Data
3.3.1 Literature References and Soil Correlation

From 1972 onwards, the Kenya Soil Survey has carried out many soil surveys
and site evaluations and, in addition, some surveys were conducted by other
agencies.

A complete list of soil survey reports is given in Chapter II.2 of the main
report. Those reports, which refer to the area in which the trial site is
situated, are listed below.

Literature references:

W.G. Sombroek, H.M.H. Braun and B.J.A. van der Pouw
El | (1982). Exploratory Soil Map and Agro-Climatic Zone
Map of Kenya, 1980, scale 1:1,000,000.

W. Andriesse, and B.J.A. van der Pouw (1985).
LBDA| Reconnaissance Soil Map of the Lake Basin Development
Authority Area, Western Kenya, scale 1:250,000.

R8 | D.0. Michieka and J.R. Rachilo (in prep.).
Soils of the Busia Area (with map, scale 1:100,000).

H.F. Gelens, and G. Ngari (1973).

P4 | Report of a Site Evaluation of the Proposed Location of
Alupe Substation.

W. Siderius, and F.N. Muchena (1977).
M5 | Soils and Environmental Conditions of Agricultural
(5)| Research Stations in Kenya, No. 5: Alupe.

In order to correlate existing information with findings at the trial site,
the map units and classification units in the above-mentioned reports have
been grouped in Table 5.2.13. Moreover, the FURP soil map unit (Map 5.0.4)

a?d the classification of the soil of the profile at the trial plot are
given.

- 2.26 -
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Table 5.2.13 Soil Correlation with Re
Site e

Reference Map unit

El Ul 11 partly pe
LBDA uls 1

R8 PSb2M

M5 (5) -

FURP “ust

Trial plot profile -

Table 5.2.13 shows a wide range of soil cl
which have different effective soil dept
variable in the area, even within the res
All sources agree on a "petroferric phase"
ferralo-orthic Acrisols, petroferric phase,
as ferralic Cambisols, petroferric ph"‘m‘q

3.3.2 Representativeness

For two reasons, statements about the
the trial site should be made with care.
Firstly, soil classification units are

relatively permanent nature, i.e. those
those of the topsoil. y G

Secondly, the generally high variability
distances is not reflected in relatively
maps (1:100,000 to 1:1,000,000).

In this report, soils of a map unit c
representativeness" must meet the followi

| ratings;
(b) soil classification must be the
The extent to which all the FURP trial
;;ils of Busia District is shown in Map

its Represented by Trial Sites in E
in Sub-Section 5.0.5.

- 2.4




District: Busia Trial Site 5.2: Alupe A.R.S.S.

Distinction is made between Qigh representativeness - code A - and moderate
representativeness - code B if soil conditions are slightly more
favourable than at the trial site and code B- if soil conditions are
slightly less favourable than at the trial site. Code C is applied for the
remaining parts of the District, where pone of the FURP trial sites are
representative,

Within Busia District, the Alupe ARSS trial site has high to moderate
representativeness (5.2.A/B+/C) in the sandstone-arkoses belt in the
central part of the District.

The grouping is a complex one, since soil depth is quite erratic. It is
constituted of soil map unit UlS1, in which the Alupe ARSS trial site is
situated, and soil association UlSA (see Map 5.0.4).

The Soil Representativeness Code refers to shallow and moderately deep
soils (5.2.A), but also to the more favourable deep soils (5.2.B+), and it

excludes the hydromorphic soils (gleyic Acrisols) which are included in the
association ULSA (C).

The Alupe ARSS trial site is also representative for small ,areas outside

Busia District, in particular across the borders of Bungoma and Kakamega
Districts.

3.3.3 Variability of Soil Properties within the Trial Site

For the Alupe ARSS trial plot the soil depth variability already mentioned
is shown in Figure 5.2.8.

[-r .

track

10 vdng -

&

1 20-40 em,

2 40-55 cm, offices
3 55-70 em,

Figure 5.2.8: Variability of Soil Depth to Petroplinthite at the Alupe
ARSS Trial Plot
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The chemical properties, indicated in Tables
variability within the trial plot, although a
take up the same amount of nutrients as a

soils.

The pH-KCl is within the range 4.5-4.7 (-45.3.;.2‘ r
carbon content of the upper 20 cm ranges “bet
(Blocks I and IV). For the profile, this val

3.3:4 Fertility Status of the Soil 0
The criteria applied for the interpretation of
outlined in Chapter IV.2 of the main report.

3.3.4.1 Soil Profile

The analytical data of the soil samples taken |
situated at the side of Block I (see Figure 5
5.2.10 and are interpreted in the following f

The rooting depth of the soil is limited to ab
(Cems horizon) in the subsoil. The capacity fc
only be roughly estimated from the pF analysis o
attains approximately 100 mm. in the upper 80 cm. !
capacity may thus be rated as moderate.

The entire profile to a depth of 80 cm. has .
to 20 me./100 gm.. The base saturation is mode
accordance with a strongly to moderately acid

Ehe exchangeable K is low (0.13 - 0.15 me./100 §
available" K determined from the composite
between profile and composite samples is co
extraction carried out on both types of sa
(1.4 - 2.9 me./100 gn.) occupies a very high |
complex while Ca (2.2 - 3.3 me./100 gm. by Am
to very low range. However, exchangeable Ca
approximately the factor two. The Ca/Mg ratio 18

':'!:e soil reaction of the entire profile is in
1°md PH KC1 4.2. This is below the optimum
2 ants, but, nonetheless, exchangeable Al ¢
h::;ﬂnseable bases + Al) in the topsoil ﬂ
Th, Zons. Soluble Al may, therefore, hardly at
ey PH determined from the trial site composite
Y moderately acid. ot L 1)
m &2 u._ i
_morganj_c matter content of the topsoil i

rlying Bt horizons still contain

c
-:& In all horizons the total N content
€erate tanse_

S :



District: Busia Trial Site 5.2: Alupe A.R.8.S.

3.3.4.2 Soil Fertility Assessment of Composite Samples

The analytical results for the composite samples from the trial site
(depths 0-20 cm. and 20-50 cm.) are presented in Table 5.2.11. Since there
are no trials on farmers' fields around this site Table 5.2.12 is omitted.

The composite samples were analyzed to assess the chemical fertility status
of the soil, with special emphasis on the availability of the important
nutrient elements to the plants. The "available nutrients" were estimated
by means of two complementary methods, the "Mehlich" diluted double-acid
method (NAL routine) and a "modified Olsen" bicarbonate + EDTA extraction.

The interpretation of the analytical data presented is in so far tentative
for both methods, as the validity of the applied ratings (ranges for Low,
Medium, High) has not yet been verified by field trials in the various i
regions of Kenya.

The total N content of the moderately to very humic soils is medium to high
(0.16 - 0.27 %). This and the moderate C/N ratios indicate that N
availability is probably moderate; although the low pH of the topsoil and
the quite low P status might adversely affect the availability of N to
plants. The UV-absorption of the modified Olsen extract indicates only a
low N supplying capacity of the soil.

The various methods used to determine "available" P produced somewhat
inconsistent results. The Mehlich-P is mainly in the moderate range (>15
ppm.) while the citric acid extractable P is below an absolute deficiency
level (<8 ppm.). The Olsen-P is moderate (the very high subsoil value may
not be considered) but the modified Olsen-P is in the low range (<7 ppm)

for all samples. Trials will have to show which method assesses
P-availability best in this soil.

The "available" quantities of K and Mg are in the moderate to high range
with considerable variation from place to place; the Ca levels are
moderate. The "available" cations are better balanced in respect of plant
nutrition than the NH,-0-Ac exchangeable bases.

According to the Mehlich analysis, "available" Mn is in the range of

:gigzzte supply, whereas the modified Olsen method shows only low Mn

According to the modified Olsen method, Zn is available in very low
amounts. Similarly, the HCl extractable Zn in Block I is far below the
threshold. Cu appears available in sufficient amounts.

While the HCl extractable Fe is very low and below the critical level, the
modified Olsen method extracted at least moderate amounts of Fe.

The oxalate extraction for amorphous oxides and hydroxides yielded only 1o¥
amounts of Fe and low to moderate quantities of Al.

All composite samples investigated are in the moderately acid range (pH KCl

4.5 - 5). Consequently, exchangeable acidity and especially exchangeable
appear too low to have any limiting effect on crop production.

- 2430 -




District:

given in Table 5.2. 14.
Table 5.2.14: Evaluation of th
Standards

Soil reaction (pH)
Acidity (Hp )

Available nutrients
Sodium
Potassium
Calcium
Magnesium

Total Nitrogen
Organic Carbon

C / N Ratio
Ca / Mg Ratio

ca / K Ratio
K / Mg Ratio

Remarks on Trial Sits.

3.4 sampling Programme for Lab

3.4.1 Soil Samples

rains in February just afur

The samples will be taken iﬂﬁi

50 cm) for each replication of
from the plots in module 2 with m

Trial I: NO:PO

Trial II: 0
: lime
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3.4.2. Plant Samples

Harvest samples from the maize/beans mixed crop include the individual
samples for grain and straw for maize and beans respectively. Samples will
be collected separately from each replication of the following treatments:

Trial I: NO:PO N75:P0 NO:P75 . N75:P75
Trial II: O FYM FYM+NP NP+K
lime FYM+1ime FYM+NP+lime NP+1ime

3.4.3 Other Samples

From every batch of applied FYM three representative samples will be taken.

4. Conclusions from the Analyses of Climate and Soils
4.1 Moisture Availability

The amoint of rainfall, which is surpassed in 20 out of 30 years (i.e. 66%
probability), constitutes the basis for estimating moisture availability
during the growing periods. Other parameters of the water balance such as
the moisture storage capacity, run-off, and deep percolation also have to
be considered in order to obtain a comprehensive picture of the moisture
availability.

For example, the water requirements and the water availability for Maize
H 622, first rains, at the Alupe A.R.S.S.trial site, can be interpreted as
follows:

Figure 5.2.6 shows that the maximum water requirements (ETm) of the maize
crop are quite in line with the rainfall pattern at the 66% probability
level. The ratio of reliable rainfall (i.e. 66% probability) to maximum
evapotranspiration (ETm) for maize H 622 is >0.8 for the total length of
the growing period of the first rains.

Run-off is moderate. Although the crop provides an adequate ground-cover at
the time of maximum rainfall-intensity in April and May, the soil is to
some extent susceptible to sealing and crusting and the storage capacity is
low to moderate. Thus, the continuous water surplus (end of March - end of
May) cannot be stored completely, causing appreciable amounts of run-off
and deep percolation. The slope is 3-3,5%.

Lateral sub-surface flow and run-on could be estimated, but can be omitted,
since they are generally very low.

For the Alupe A.R.S.S. trial site, the moisture storage capacity is low to
moderate (80 - 100 mm.). Nevertheless, the surplus of water which is likely
to occur in April and May offsets the deficits of June and July. This leads
to almost continuous water availability from March to December.

“ 2530 -
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Summarizing the evaluation of the climatic factors, the yield potential
from the climatic point of view can, for the maize crop in the first rains,
be rated good to very good on a "20 out of 30 year" basis.

4.2 Nutrient Availability in Relation to Possible Fertilizer Requirement

For all samples analyzed availability of N and P appeared low, even very
low. However, data for available P are inconsistent. Although K should be
adequately available in the topsoils, the subsoils of Blocks II to IV
appear to be low in K. The soil reaction was, however, found favourable for

plant production.

Fertilizer applications should first of all involve P in the form of TSP or
finely ground soft rock phosphate (e.g. Hyperphos) . Under the moderately
acid soil conditions the rock phosphate should be almost as effective as
TSP even in the first season. P from rock phosphate is less subject to
fixation than P from TSP. Nonetheless, the risks of P fixation into mon=
available forms are considered to be quite low. The efficiency of P
application may be enhanced by the addition of fresh FYM to stimulate soil

biological activity.

Repeated mineral N applications are considered useful only in combination
with adequate P supply, in which case reasonable responses to N application
may be expected repeatedly. N losses due to leaching are probably rather
low, as the distribution of bases in the profile indicates only a low or

moderate leaching intensity.

The application of FYM will have only little sustained effect if not com™
bined with P. Green manuring with leguminous plants will probably dlptn:.
even more on P fertilization. Organic amendments to the soil will also o
very important for the physical properties of the soil (Gdelbility. wa
infiltration etc.) and not only in respect to prite vl

K fertilizer will most probably be needed to complement repeated N and P
applications, although response to K alone may not be obtained. The
analytical data give no estimate of the reserves of K beyond the e
exchangeable pool, but in this case only & Very limited K reserve may

expected (see K in profile samples).

x
As K fertilizer K,S0, should gemerally be preferred £o Km,h(b:t: ::“:;:!1’12
K:0) as the SO,-ion enhances P availability. The form in whic bbage, but
should also take into account crop requirements (e.8: e e :
not to Irish potatoes).

i
Under the present soil conditions liming is not needed, but the acidifying

e.
effects of the applied mineral fertilizers shou::;'oe ;:‘Wth‘“‘:::::.fi CAN,
approximately 1.8 Kg. of CaCO, per Kg. of appli K,;..N o 0.2 Kg. lime per

which contains Ca, only about 0.8 CaCO, per

: y about 0.8 Kg. 3 o
Kg. of CAN will be needed. TSP does mot contribute sublﬁt:;]i{ ;‘7 Kg.
budget of the soil; soft rock phosphate (30% P,0,) conta

CaC0, equivalents per Kg. of P0s.
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If lime is applied in larger amounts, micro-element availability and plant
uptake should be monitored, at least for Zn and Mn. Micro-nutrient
fertilizer should only be applied when a deficiency has been verified in
the field.

4.3 Other Relevant Land Qualities

In addition to an assessment of moisture and nutrient availability, the
following land qualities are relevant in the context of fertilizer use:

a) Oxygen availability.

In wet years, excess rainfall can, notably on the shallow soils, lead to
temporarily impeded soil aeration. This is a serious setback to plant
metabolism, particularly during crop emergence. It is also a major cause of
low nitrogen fertilizer recovery.

b) Rootability.
The shallow to moderately deep soils provide a poor environment for root

development and tuber expansion, as shallow petroplinthite acts as a
barrier for the tap root of most crops.

c) Resistance to erosion.

The area around Alupe has a moderate resistance to erosion. The combination
erosive rainfall - moderate structure stability of the topsoil - undulating
topography - inadequate vegetative cover (notably at the start of the
growing season) imposes some danger as to the occurrence of sheet erosion
at the trial site. Because of higher organic matter content and lower
relief intensity, erosion hazard is not as high as in Ukwala (trial site
4.2, Siaya District), where shallow soils also prevail.

d) Ease of cultivation and scope for agricultural implements.
Although the soils impose no limitations to manual land preparation, the
shallowness of the soils restrict the scope for use of heavy machinery.

5. Trial Design and Execution Plan, Alupe A.R.S.S.

(Full details of the methodology for carrying out the trials are shown in
Section V of the main report.)

Selection of crops for each of the 3 modules.

T
Site 5.2 Alupe A.R.S.S RAINY SEASONS
lst, Long, March 2nd, Short,Sept
S1 Standard Maize Hybrid 622 Hybrid 511
S2 Maize & Beans Hybrid 622 + GLP 2 Hybrid 511+GLP 2
S3 Sorghum, ratooned Sorghum Serena Ratoon Sorghum

-.2.34 -




District: Busia

The lst sequence is thus continuous,
The 2nd is intercropped maize and beans
The 3rd is sorghum planted in lst rains, I

Each module contains 2 experiments, n:
Experiment 1 is a 4N x 4P factorial, with 2
Experiment 2 is a 2NP x 2K x 2Lx 2:F
in each module.

Each module thus consists of 64 plots, and
192 plots. 3

FYM will be applied only to the crops
mineral fertilizers will be used in
intercropped, the fertilizer will be
receive any fertilizer directly, but will
from residual fertilizer left in the rel
season.
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