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Abstract 
A land resources study was carried out in Lupilo and Tukuzi villages in Mbinga District. Two pedons 
representing the villages were selected for the study to obtain data that are important for land 

, , 

management. Standard soil and land resources survey procedures were employed.'. The results show 
that the soils are very deep, well drained, red and dark reddish brown sandy clays to clays and classify 
as Haplic Acrisol' (Isohyperthermic, very deep, kaolinitic, Typic Rhodu~tult) at Lupilo and Ferric 
Acrisol (Isohyperthermic, very deep, kaolinitic, Ustic Haplohumult) at Tukuzi. The structure is 
generally poor for the two pedons. Bulk density values are low throughout Tukuzi pedon. Both pedons 
have medium available water capacity and generally low soil fertility. The clay mineralogical 
composition is dominantly kaolinitic with accessQry amounts of sesquioxides. These charactenstics 
are associated with poor soil conditions. The study shows that the two pedons represent fragile 
ecosystems that require careful management. Due to poor chemical, mineralogical and physical 
characteristics, the study recommends areas offurther research. The commonly used tie-ridge (Ngolo)" 
cultivation system should be studiedfurther to find out its contribution to soil fertility. The use of rock 
phosphate as a P-jertilizer and as a possibl'e liming material should be further investigated. 

" 
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Introduction 

Proper land management is crucial in.agri
culture. Successful agriculture rrquires 

good knowledge of land resources. The most 
important factors affecting land management in 
Tanzania include clearing and burning of vege
tation, farming practices, topography and soil 
characteristics. To understand these factors re
search and field experimentation are required to _ 
generate data needed in the development of 
land management technologies such as fertilizer 
application and erosion control measures. 

Many experiments on land management in 
Tanzania have been carried out without proper 
prior site characterization. For this reason the 
results of such experiments ciUillot be extrapo
lated to other areas with similar agro-ecological 

·Corresponding author 

conditions. A good data bank on soil properties' 
and reiated site characteristics is inevitable for 
one to be able to advise both current and poten
tialland users, on how to use the land in the 
best possible way (Msanya et al., 1995a). 
Proper site selection and characterization are 
also basic to the success of agronomic experi-" 
ments and to the effectiveness of extending re
search results to a large number of farmers. 

Recognizing this; a project named the 
Miombo Woodland Agroecological Research 
Project (MWARP), was initiated and Mbinga 
District was chosen as an a1rea for research 
aimed at various aspects of l~nd management 
representing the Miombo wd10dland environ
ment of Tanzania. "I:wo villages i.e. Lupilo and 
Tukuzi were selected for thrs study with the 
broad aim of providing infonhation on natural 

- ) 
! 
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resources for technological and land manage
'ihent 'pacK~ges. 'The"spedfic>6bjectlves':of the 
'stlJdy'were:-' ,'~'; ': ':' ",,' ", C!';, .. • "'; ~' 

1. to characterize the soils of Lupilo and 
Tukuzi villages in terms of their physical, 
chemical and mineralogical properti~s; ':.': 

,2. to classify the soils of the villages using in
.,~ 'temation31 systems' adopted 'ill 'TanZanla; 
• '..-,~. >,. . ..; -. .~. "" .' .. ,-
3. 'to,:pro,videdata: thaf.'will be used foi'the'(If~-

,,':, veloprh'ent 'o~f1an~:t-nianagemeni' technologies 
•••• ( ' •• , - .-. •• - . • • -1 ' 

such'~s fertilizer application, soil conserva-
.. tioiiancl'ihiprovedtillage practices:" " " ' ;" , 

Materials and Methods' 

Physical environment of the 
stu4y at~a~' . ' 

\.. ' . .' 

.' ,,: B,oth study' sites'are. uilderlain by similit'r 
,geologicaLformationi:e. mixed intermediate 
and mafic rocks (Geological Survey. Depart
ment, 1956), and have similar temperature. re
giple (Mchau, 1993). H,owever, they r~present 
contrasting ~gro-7cological conditions. ' ' 

_L.upiIQ. 
Lupilo village repr~senting the Rolling Hills 

-is ,'l'~cated, appr~X:imately' at ,longitude 
'3~08'48.1" E and latitude 10°52'39.0" S. The 
area has been invaded for agriculture since the 
la~t 15 years and is typified by a secondary 
Miombo Woodland., The prevailing vegetation 
species inchide Brachystegia spp., Parinari cu~:, 
ra,telijolia, Uapaka ldrildana and Pterocarpus 
..Iangolens,is (Msanya et al., 1 995b). The type of 
agriclflture being practiced in Lupilo and other 
newly opened areas is ridge cultivation with 
maiz~ and beans, and slash and burn cultivation 
SystetP involving finger millet. The topography 
is unduIa:ting to rolling with low to medium al
titudd ranging between 600 and 900 m above 

-sea le~eL The 'rainfall' is about 1000 mm per an-
'num' ~Mchau, 1993):', . , 
-:",' 'Jf ,;~o ,'" , ". 
"';:';~k',·1 ,./ I 'f' 

'J. u UZI '.,' 

Ttikuzi village represents the steeply'dIs
sected Matengo Highiands and is located ap
proximately;at longitude, 34 °57' 28.4" Eand 
latitude 11 ~O~ '20.6" S; The, ¥~a is iptensively 
9ultivated ana)he orig~nal,Mioinbo vegeta~~n 

• '.' • ~ _ . .: \_~. . i • '_ - _ • \ 

, .. ~: 

B.M. Msanya et 31. 6S 
I ":r'.:~ ..... . . .: ~ 

h~~ been cleared completely and replaced by 
:agriculture. The type bfiagridIlture bein'g prac
ticed''is a: tie-ridge: (NgolO) cultivation system 
(Kini'aro ei"at:'; '1995»Therilain~ crops gro~n 

: include' maize', beans ana wheat: In some areas, 
'co'fie~ under'Grevillia:':'obusta is grown;:in 
other parts where agri6'ulture is 'not feasible 
E~calyp'tus trees 'are plarited.The'tOpography is 
rolling ;tohillywith high altitude ranging be-

,:tween,1200 to 1500 mabove seaJevel. The 
rainfall is about 1-200 rum per !uihuDi (Mchah, 
1993). 

Field methods > ,~, 

Study sites were selected using existing soil 
,iIifo}mation, aerial photo interpretation and" 
field observations on' both'landforms and soils. 
Representative soil profile pits were excavated, 
described and sampled following standard pro
ce(lfires~(FAO; 1990; 'Munsell .Colour Com- I 

pany, 1975; Soil Survey Staff,,195lr 

Laboratory methods , 
. -

',,; Texture was tletermined by pipette method 
(Qay, 1965). Buik density and particle density 

'" were determined using a three-phases meter 
m~del'DIK-1120 (Daiki'Rika Ko~yoCo; Ltd. 
Japan). Soil moisture characteristics were de
termined using pressure .pl~te and,membrane 
apparatus (Klute, 1986). 

pH wa~ measured at the ratip 1/2.5 soil
water and soil-KCl. Orgariic carbon was deter
mined by wet oxidation method (Nelson and 
Sommers, 1982). Kjel~a1irmethod(Bremner 
and Mulvaney, 1982) was.~sed to determine to
tal nitrogen. Phosphorus ,was extracted by Bray 
and Kurtz-l method (Bray and Kurtz, 1945) 
and determined spectrophotometrically (Mur
phyaridRiley, 1962). Cation exchange capac
ity (CEC) and exchangeable bases were ex
tracted using n~u,tral 1M NH40AclThomas, 
1982). Bases Ca++, Mg++,'-Na+,'andK+, 

, displ~c~d, by Nlf4 + were~ measure9 by atomic 
,absorptiOJ:l spectroph.otom~ter. Ex~hangeable 
AI, was determined using ,unbuffered 1 M KCl 
(Hess~,,19~71). '" ,; ,", ::, ',,~:i 

S,ubsoil sl!mple~ for"cl!!-¥ mi~eralogic_!ll 
analysis were -first· treated with.30 % .Ih02 to 
remov~ o~ganit ~~tt~r. ~'~mpjes '~e~~' t:h~~ 

• shake,~<?xemight in an e!ld-oyer:end, s~~ker, 
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66 PedOD characteristics in Mbinga district 

~d ;~"allow"iliorough"di~persi~J;l, ~miof1N 
rN'~qi.I w~s added tc?, ea~~, s'a~ple. -S~il, 's~~pe;!n
;~}qns w~re t1~ena1l9We(Ho settle and ~t ,appro
miate" t!me :interyal, clay. . .san;Lple~, were taken 
lI:nq-lp.ou~tt:,d on g,\ass ,slides, for J5.:-r~y diffrac
t!on analy'sis, X-ray diffra~to~eter m~del Shi
m!lzu ~D-DI was)lsedJoqlIlalysis .. X-ray ~f
fractogr~ms were interpreted manually, using 
standard gu!delines ,and 1?ook~ (~rinf1i~y an~ 
Br:own;. 198Q; Djx0l! and W~ed, 1~892." , :, 

: -, ., ~ ;-. ~ . -...... 
Soil classification and interpreta
tion 

" S oils were classified up ,to leveq-soi~ unit 
. name~ according to FAO Clas,sific~tion (FAO, 
.1988) a_n9 up to family level according to 
US~:OA Spil T.axonomy (So.iISurvey Staff, 
1990); Interpret~tion of. both physical,aIl~~ 
chemical da1;a was based ons~dard guidelines 
(EURO<;:ONSULT, ,1_989.; Msanya et al., 
1995). 

I '-:", ,':.." "1'_' , ~ _' 

re1eva~t for:'JhI;l,ld ,~apa,gep~nt M ,fu.~. two, S,!t~s 
are presented in Tables'2, 3 and {and are dis
cussed below., .. ~,,'. - f ~ '" 

! :. j • ~ '. ~ t •••.• ' 

Soil: structure, , ',-- " 
_ ' .. -':. '.... ' ::1. ".I 'j' .,~ 

'In Lupilo peqon,soil structure ,oftopsoil 
and~pait' of 'subsoiIis weak. Stru~rii~e otT~zi 
p~don IS ,weak throughout tbe piofiie/:We~k 
:'s~ruquresare vulnerable to d~,~t~ciion:'bY.ti11-
~ge'which leads'~ conip,a~ti~~,and' s,o,i!.erosion. 

Bulk density-, 
" , " - \ 

r,"-" 

Bulk densities in Lupilo pedon vary from 
1.11 to 1.41 g/cc. According to.Taylor et al . 
(1966) such BD values call cause deleterious ef
fects of reducing ~ir-fil1ed po'resp~'c~. ih 
Tukuzi p'edon~ BDvalues are generally low 
throughout the profile (ranging from 0.9 to 
1.15 g/cc) and hence do not pose limitations to 
root penetration. Ho'wever, low values of BD 

,r 

Table 1: Salient morphological and diagnostic features of the studied soils and their classification 
.;,' . , . 

Pedon ,Diagnostic P 't ,h e, r D e p \ h ,Mineralogy ~il name, 
horizons diagnostic classes class" 

·r.... ' featm .... es: . _; ~_. ~ .I 

FAD. Unesco USDA Soil Taxonomy 

Level • I Level· 2" Ordei 'Subo~dei Grealgroup , Subgr';"p F~y 
• Lupilo 

Tulruzi 

" • oehrie AU, t't { e VerY de'ep 
(ochrie S M R.. ',., 
epipedon); isohyperlh 
.argillic emicSTR'·\. 
horizon) .!.t. 

• ., 'oehrie, A U,tie SMR; Very deep 
" ( 0 e IH i e isohyperlh, 

epipedon); ernue SfR; 
~ a r g i 1.1 i c· ferric 

horizon) . pr oper ties; 
• ' .• g e'r~i-c' ~-

properties 
(', m a II 
t ext ur a] 
gradient in 

- '\' . - the' - B •. - '.,:, - • 
, horizon) 

Kaolinitic 

Kaolinitic 

.i ... 

,f.; 

Acrisoi' 

Acrisol 

I~' 

Ii ~ P I'i e Inlis~1 
Acrisol 
(ACh) 

. U'tcll ' ' RhodulitiJi'T Y P i ~ Isohyperlh 

" , 

•• '. RllDdustult ermic .. very 
de' e'p • 
kaolinitic, :,: .... 

,4 ~l~~JltC 
Fer i'i e Intisoi. Huinult" "Haplohwn 'U" ,t i e ',lsohyPeilh' 
Acrisol 
(ACI) , 

" . 

ull Hal'lohum ermie. very 
.) ult' deep. 

.. " kaolinitk, 
U , lie 
Haplohum 
ull 

"~rminology u~d particularly in th~ FAO·Unesco,~lassification, those without" are used in USDA System 
." ~ ~',t .' • _ " ,.I.... '.:; • ,')',., ... ',: ., ' ~~ t 

'ResultsaIid ,Discussion 

, Both pedons are very deep, well drained, 
'red and dark reddislibro.wn sandy clays to 
clays'developed oil colluvium derived from 
mixed metamorphic rocks. The pedonat 
Tukuzi lias 'a: Very' thick, Gark yellowish brown, 
m~~l .. made 'topsoil'., Be-tailed clilssificaJion of the 

: two pedons is 'given in -Table I.' , " 
Important char-acte'ristics identified t~' be 

I ' " "" "i . " • 
coupled with weak topsoil structures are an ero-
sion hazard espe~ially afte~ cultivation w~ich 
transforms the soil into dust that is difficult to 
protect against wind erosio~ (Van Wambeke, 
1992). '''. I ' --" 

.:.. r- T'"' '~' ; 

'" (! 

Available,water capacity 

"According'fo Landon (1984), avilillible 
watej'capadty' of both 'pedoris cangeneia1ly be 
rated as medium for purposes o (irrigation' 
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',,' .. B.M~ Msanya et aI. 67 

Table 2: Some. physiCal characteristics of the studied soils 

Sam p I'e M 0 i st. Stru~ture ,- ~ ,:rext~~e 
and depth Munsell 

Textural Silt I Clay B u I k Particle % Porosity % AWC A W C 
class ~atio density density (vo!.) (rnmlm) 

, (em) soil colour _ ~ ~. 

,., •. ' ,"Sand 

LUPlLO 

AlI 0 - 10 7.5YR312 weak 
(db) 

BA 10 -25 5 Y R 314 weak' 
(drb) _ 

63 

57 

Btl 25·60 2.5YR3/4 moderate. 51 , 
. (drb) , 

Bt2 60 - 2.5YR3/~ moderate~, 43_. 
100 (drb) 

Bt3 100 - 2.5YR4/6 moderate 
155 ". '. 'li)', , ... ,. . 

''!VKUZI 

Ap 0·25 

" . 

IOYR4/4 weak 
(dyb) "'" 

Btl 25 -70,: I OYR4i4 weak: 
(rb) 

Bt2 '70 - 2.5YR4/6 weak 
.. 130' .. (r)', 

42 

41 

35 

31 

'Bt3 130'" 2,S'YR4/6 .weak·· '. 21. 
180 "tr),' 

Silt. Clay '.' 

15 22 SCL 

14' 29 SCL 

13 36 SC 

12 45 C 

4~ c 

,16 ·.C 

13 ,52 _~_I 

12 . 57 C 

" '14 ""65 c 

, *E.,ilinated as Ole difference betweell water held at 10 kPa and Olat hcld at 1500 kPa 

_. _ glee _ glee 

0,7 1.11, 2.60 57.3 12.5 119.6 

0,5 Ild nd nd nd 

0.4 1.39 2.69 .• ~ 8.4 

- 0.3 nd nd nd nd· 

0.2 1.41 2.67 47.2 14.7 

0.4 2.78 67.6 7.4 144.5 

0.3 1.15 2.79 58.8 13.0 

0.2 2.81 61.6 18.7 

0.2, nd nd· . nd nd 

nd ~ IlDt estimated; db ~ dark brown; r ~ red; "dr = dark·~ed;.rb ~ reddisll brown! drb ~ dark reddish bro...,~ yb ~ yellowish brown; 

C ~ clay; SCL ,~ sandy clay loam. r,., 

f .. 

Table 3: Some chemical properties of the studied'soils 
• • ~ " f _. , 

Horizon Sample P.!i!
depOI 

KCl 

P OC 

% 

N Ca 'Mg' 

% 

K Na AI CEC soil C E C BS 
_ clay • 

cmol( +) cmol( + % (~!'l ... IbO. 
i~ 'j" ·t 

mglkg 
__ ---'---'---'-_--'-________ Ikg' )lkg 

LUPlLO 
··Ap· .. ···~'O'-IO 6.0 

BA 10 - 25'5.2 

Btl ,,' 25 - 60 5:4' 

Bt2. J. ,60 - 100: 5.3 

~t3 ~ i .. I 00 - ~.2 
~ ~.-' ::; 155 ' 

. TUKUZI' , 

. Ap .1" ~.25 •• 5.3 

Btl: 1../25.70,.' 4.7 

Bt2 t. 70 - 130 4.6 
Iiti ., '130. '.: 4.7 

180 

5.6 

·4S 
4.2, 

4.5 

'4.9, 

:4.5 

4.0 

'.1.2 

.' :4.2 

28 

20' 

,24 

12 

0.4 

1.0 

0.1 

0.1 . 

o:i 

1.8 

0.9 

0.6 

.0.4 

0.2 

4.1 

1.0 

0.5 . 

0.2 

=01(+) I kg soil 

. 0.i2'. . 2.4 

1'; '0:07 1.3 

'·0.04 -' ,1.6 

0.03, - .,1.8 

0.02 1.5 

0.29 3.3 

0.07 0.7 

. 0.04 0.7 

0.02 0.7 

1.4 

0.7 

0.6 

1.2 

1.2 

1.9 

0.1 

0.2 

0.4 

0.42 

0.33 

0.49 

0.33 

0.~7 

0.57 

0.30 

0.31 

0.36 

0.06 

0.04 

0.07 

O.OS 

.0.06 

0.07 

O.OS 

O.OS· 

0.09 

0.00 

, 0.04.;, 

0.14 

Oill 

0.00 

-.0.18 

0.41 

0.30 

0.38 

7.0 

7.0 

7.4 

8.8 

9.6 

'14.6 

10.6 

10.6 

11.6 

32 

·24' 

21 

29 
20 

33 

20 

19 

18 

61 

34 

37 

39 

35 

41 

11 

12 

14 
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68 ,J~edon chara(:t¢~~cs in Mhinga distrkt 

Table 4: Clay mineralogical data of subsoil clay samples of the studied soi~ 

Pedon Diagnostic x -ray diffraction peaks .'.. ' 

:_.1 

" 
" 

MineraF ~p.tl.c.ie~;· .. 
.and .. ,'%. 
'approxiinate, 
amounts 

LUPILO 7.2A, 4.4~,. 3:6A_~ the peaks,disappear,after ~e'ating at ~~O.?~.· _ kaol\!!i~ (~5'!6)._ ,_ 
lOA, 5A, 3.3A illite (5%) 

4.85A' 

TUKUZI 7.2A, .4.4A, 3.~A - the peaks disappear after heating at 5500C 

lOA, 5A, 3.37A 

gibbsite (tr) 

kaolinte (74%) 

illite (7%) 
4.85A, 4.37A ' ' gibbsite (15%) .': 

4 18A • geethite (4%) 
=====~~. ~-=' ======-======":~==========;",,,..-e,;;,;:==.'===,!:,. = ... 

planning. 

Soli reaction and exchange'able 
Aluminum 

trated in topso'h. Higher~r!fanit"riIatteilievels 
in topsoil is attributable to Ngolo management 

"practiCe. This 'indicates that'Ng6iO)ystbIi~of 
land management is effective in~provement 
of organic matter~ Moreover, it has been seen 

Soil reaction of both pedons is acid to v'ery to be effectiveagains't soil erosion! (Kimaro·~t 
acid. At Lupilo, pH values ar~ slightly highet al., 1995). However, apart from: organic mat-
with topsoil being moderately acid. Acid pH ·',ter, it does n9t contribute significantly to:other 
calls for soil management practkes that will" nutrients (1:able 3)., - " ,',.,". ' ,I 
preyent furtQer acidification of the ,s9i.1s .. S.ucQ, . _. TotaLnitrogen.c,ontent,in.bothLupilo.an'd 
practices include liming and use of non-acidify- Tukuzi is low and very low except in tbpsoil of 
ing fertilizers e.g. calcium ammonium nitrate Tukuzi which has medium levels. C/N ratios 
(CAN) in lieu of the commonly used sulphate are medium indicating only moderate quality of 
of ammonia (SA). Exchangeable Al was de- organic matter. 
tected in both soils, with relatively higheryal-
ues in Tukuzi pedon. However, Al toxiCityi{::'C~ti~m 'exchange capacity (CEC) 
currently. not a problemas 'the excliangeable AI 'and exchangeable bases ,.,'r,·" 

in both soils is less than the critical level of 2-3 , , ' 
cmol( + )/kg soil (Chapm3!l, J96,6). abov~, which_._ , Except for tbpsoil of Tukuii, CEC of both 
many crops are likely, tb suffer. ' . ;' ~ pedons is low. Relatively high topsoil CEC·in 

A vailable phosphorus ' 
'. '."', 

Available P can be fated as high and uie
dium, respectivei'y in the topsoils~rid in 'the 
subsoils of Lupilo pedon; while it is low 
throughout Tukuzi pedon. Phosphorus level 
above 7 mg/kg is considered mininium, below 
which P-deficiency symptoms are li)Cety to'pc
cur in many crops. From the data it can be in
ferred that Tukuzi soil has a serious limitation 
ofP. 

Organic matter and nitrogen: 

Organic matter content is medium in topsoil 
of Lupilo. It decreases with depth to low and 
very low values in the subsoil. At Tukuzi or
ganic matter content is very high and is conc~n-

Tukuz! pedon is most likely due to higho'r'gan.ic 
, [matter content of this secticm of pedon. Ex
; ; changeable Ca can be rated as medium in both 

"( ~ ... / > : • "' 

J·'pedOils. Exchangeable Mg levels are low to me-
,', diull :throughoud .. upilo pedbn; wliereas\n 

Tukuzi they are medium in' t6psoil and',very 
0' , " 1\' 

r low to' low 'in subsoil. At Lupilo exchangeable 
;,K is ~ediuin, in topsoil ~ild ,o~ to'-p1e:~lium~in 
'~subsoil while in ,Tukuzi'K.levets :are mediumiil 
- topsoil and low in subsoil. 

/ 
Nutrient balance 

In' terms of nutrient balan~e, Ca/Mg ratios 
of 2 to 4 are considered favourable. CalMg ra
tios of most horizons of the two pedons are out
side this range, indicating that there is a nutri
ent imbalance in the soils. K/TEB (total ex
changeable bases)ratios are above 2 9?/ which is , 
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said to. be favourabl~, fo.r pl6'~t, ~o.pical cto.Ps. 
Base satl,!ratiqn (B$) 'v,~lu~s> ar~ J9~. (les~, t4an 
50 %) thro.ugho.utbo.th pedo.ns)'exceptio.r topso.il 
o.f Lupilo. which'has"cl' BS'o.I 69 %. BS insubso.il 
<>f TukU#'p~'~~J 'is, ~~.~eqip·~!5r·id~ 'feacIii~g' 
~evels as.1o.~:as))~}~c~P}Jl~ ~qrizo~s., ';,;:> 

Soil ~day mineralogy;" " , i ,:.': ._ 

.' 'Cl~y ~irier'tliog'i~aU;'ta ~e s~arizedin' 
Tabl~ ,4:. Miner~lo gy:JoiL~pllopedo.n: i,s pre
do.minantly kao.linitic, co.ntaining abo.ut 95% 
kao.linite: and a~o.ut 5 % 'illite:' So.m!! traces (less' 
thail't'%) o.f gibbsitewei"e also.jdeIitified in this 
So.il: Mineralo.gl~alco.mpo.sltio.n of TukUzi :pe
do.n is also. predbmi.i:J.antly kao.linitic with abo.ut 
74% kao.liniteand ac'cesso.ry amo.unts o.f gibb~ 
site {15 %) .. illite:{7,% rand go.ethite (4 %). 
J)o.niinan~e o.f ,kao.linite and Fe- andio.r Ak ox
ides·in, bo.th pedo.ns clearly Po.ints to. advanced 
stageo.f weathering in the So.ils. Content of o.X
ides is higher in'TUkUzi So.il than in Lupiio. So.il, 
indicating, a relatively mo.re advanced stage o.f 
weathering in Tukuzi: The mineralogical co.m
positio.n explains the lo.W CEC o.f the So.ils. 

Conclusions 

The fo.llo.wing co.ncluding remarks can be 
made abo.ut the studied pedo.ns: 
1. the two. pedo.ns are similar in so.me ch,¥ac

teristics i.e. they are bo.th in advanced stage 
o.f weathering as indicated by do.minantly 
kao.linitic clay mineralo.gy and lo.W silt/clay 
ratio.s; and available water capacity is me
diup!. fo.r bo.th pedo.ns; 

2. physical characteristics o.f Lupilo. pedo.n do. 
no.t Po.se serio.us limitatio.ns fo.r use and man
agbment, whereas ,in Tukuzi pedon, lo.W BD 

I 

va~~eS co.upled with Po.o.r structure Po.se seri-
o.US ero.sio.n hazard; 

I 

3. So.il fertility o.f Tukuzi pedo.n is very lo.W 
(pJrticularly in subso.il) as indicated by very 

I 

acid pH and very lo.W levels o.f N and P; 
4. tie~ridge (Ngoio) cultivatio.n system has re

sulted in impro.vement o.f OM and N co.ntent 
in topso.il o.f Tukuzi pedo.n. 

In view o.f the fo.rego.illg remarks o.n the two. pe
do.ns, the fo.llo.wini, reco.mmendatio.ns are 
made: 
1. due to. lo.W pH values, no.n-acidifying ino.r

I 
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_ ganic.' t~rttii~rs s,Muld be p~eferred~· Use o.f 
I I .• ~.. J .' , • L _.' , • ~ '~ , 

",r(lck pho.spilll.t~i~ .re~ati<?~ to. its poss~ble de-
;:acidii'yingeffects'.sho.uld'be investigated; 
2~· furthefsfudies o.nNgoio·'cultivatio.ri. system 
~Hsho.:ul~.be carried;qut':~o..)C;>(l,k into. "ways o.f 
;~!mptqying, i~ ~o.P~ib,~q.I?p. ~o.~pil fertilio/; ;; 

3·; due to' do.minantly"kao.linitic clay mineral
o.gy, P-fixing capacityo.'f the studied soils 

':. sho.uld be determined, to. a'ssi~ t' in' develo.P-' 
, '~,ment'o.fferti1ize~~P'"re¢,o.~~~dati6n~.· , ,: 

I't· • 
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