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Abstract . 
'. , 

This study was' carried out at Gairo inMorogoroJanzania to e1ialt;ate the effid,~ offallOw fji/riods ~d fallow 'type~. 
on soil fortility irnprovement.A split-plot experimf!.ntal design with three replications was'·adoPred. Three fall~ 
periods (i.e. 1, 2 and 3 years) were involved in this study. Soil pH, EC, OC, total/I,. available P and t()taJ.Pwere 
signi.fi~tly (P.'SO.05)ajfrc(ed byfiillawpenodSand fal{ow types.Gl"!!ater improvement in so~/forti{ity was
achlevedby the improved fallows ofS. sesban, T. vogelii and C cajan than the natural fallow. 'Soil fortility was' 

found to increase with increas'ing fallow period.frrJm 1 to 3 years. Continuous cropping for 3 years resulted in 
greater decline itt sQi/ fort.ility. It is t/1erefore concludi!d that improved fallows ofS.sesban, T. vogelii, imdC. cajan 
have the potential ofimproving soil fortility and so reduce the problems as'sociated with a decline in soil fortility. 
Bas'ed on the findings of this study, it is recommended that the species be tested on farm and further if1l!estigati~i1s 
be carriedto examine nutrienfdynainicSaiJd sustainability of maize crop yield after fallow . 

. Key' wo'rds: fallow period, fallowtype,natural fallow, oontinuouns cropping 

Introduction 
, _.' - - , . 

The major soil fertility constraint in the tropics 
is the inherent low content of nitrogen (N), 

phosp~orus (P), organic matter (OM) and mineral 
nutrients (Nyamaiet al., 1996). Oldema'n et al. 
(l91n t estimated that about 62 million ha in Af-

I .. ". - " 
rica are affected by the loss of nutrients mainly . I /" .'. - .. 
through agricultural activities. Continuous. crop-
ping Without ext~rnal inputs lowers crop yields 
due to!the net removal of nutrients· from th<;! soil by 
. . t . . . ' .. - , 
the c~ops. The problem ,is eyen Illor.e seyere in 

. I .,.. .. 

semi~aridareas where soils with low OM, mois-
,·t - ~/ ~ " -.' .~ .,' • "' 

ture; N, P and other mineral nutrientsare co!D-
mono Su~tainable' agnc~ture in these areas there 

, ~~ • 1 .. ~.:., ,. • i'~ •• • .' -' \ , 

*Corresponding author 

. fore reQilires frequent additions of nutrients and 
organic materials for maintaining crop growth 
andYield;: .. , .. : ,'J , •• ;'-

Since pootismallholder famiers 'CaDnot afford 
· expensive'agrictiitural inputs, they are looking 
for alternative ways and means of improving'ag
ricultural productivity with low cost inputs. Tra
ditionally, farmers resorted to shifting cultivation 
farming practice with long fallow period 
(Mugasha and Nshubemuki, 1988) as a remedial 

. measure tq reduced soil fertility and low crop 
· yiel4. H9w~ver; withtl1eraptdly es<:alating pop
ulation, ll10stfarmers canrwtpracti,ce suffi7 

· cieptly.long natur~l faJIow periods,to pe~m~t 
complete regeneratiop. of soH fertiltty:, These .. 
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46 M.A.Mgangamundo et aL 

trends are resulting in shQrter fallQw periQds (Msanya and Msaky, 1994). 
ands9ine :cas~s CQritiQu~)us cultivation;. rapid SQil' Prior td' expeiimental' est~b'lishiTient" the area 
degradatiQn and decreasing crop yields. . ", -.- .was beiQg used fQr grQwing,m~ze an~ sweet po-

AgrQfQresiry (AF)'holds 'c'QnSiderat)le PQtential tatQes. . 
as a majQr land management alternative which is Table 1: Some soil chemical and physical propertit'S prior 

eCQnQmically sQund, and which can ensure in- to establishment of the experiment at Gairo, Morogoro, 

creased and sustainable levels Qf productiQn and at, Tanzania 

the same time conserve the natural reSQurce base. <' '~' ==========~'="~" ===== 

FQllQwing the failure Qf alley crQPpJng i1,1, _P_ro-,-p,-ert_ie-:Ts~s_oi_[d_e'cPt-;-h(T-cm~,,--)-;---:---;-:-----:-:--c---;---;:-

semi-arid areas due to. decline in crQP yield as a Properties 0,[0 10-20 20-30 30·50 

cQnsequence Qf increased cQmpetitiQn fQr,grQwth . Cnemical properties,-, " '.' .,' ; 

resQurcesespecially moisture and' nutrients pH(H,O) 6.00(0.15)' 6.19(0.16) 6.24(109) 6.33(0.17) 
0.02(0.06) 
041(008) 
1.31(0.08) 

(Chamshama et af., 19.98),' illternative AF technQl- EC dSm' . 004(00,6) .'; 9.03(006) 003(0,08) 
oC(%) • Ui(o.13), , '1.26(0.12) ""0.84(0.20) 

Qgies such as improved fallQw were thenpropo!;ied BraY·IP(Mgk 3.33 (0.13) 1.87(0.14) 1.76(0.12) 

fQr intrQductiQn in these <ireas.-Prini (1986) de--' ~.~ ~ 243(0,62) 261(0.71) 269(0.92) 232(2.25) 

fined imprQved fallQw as "an AF technQlQgy (mgkg') 

where SQil improving trees Qr shrubs are planted in 
Total N(%) 0.12(0.07) 0.08(0.06) 0.09(0.04) 0.08(0.06)' 

• Physical propertle. 
a land gQing to. fallQw with the aim Qf improvmg " ., . . . _ . 
..••. .:':., .:', " '. , " .•.. ~ •• ;.:. .. ' ,'. ." 'Bd(gcrif')',: LI8(0.08), . L31(0.06) .. "1.34(0.05)" 1.37(0,05) 

,~~~~ferhh~ 1~_~,~h9~ ~llll~.: ". :,:':,. _,': ':1'.;'1"',, ,--,,~Sil!<~): .. -::'-O, .. L _, I."l. :. .\ ;< ."':OJ;:~ " : \ , ,':<:: 
.. Quantltatlv~' mfQrmatIOn Qn SOlI regeneratlpp- ',., c~aY.<r') . 3~0(0 10) .. ~ 240. (057)" • 926(0 I~) 4.24(0.11) 
'.'" . " •• '.. ..' I, '. • ',' 1. .Sand(Vo). 1110(0.14) ':;17.!0)0.08). 21.79(0.36), .2948(0.74)," 
under fallQW IS ImpQrtantJQr. SQ11 CQnseryatlQn and '_, Textural class 8570(089).':' 8050(0.69) : :71.94(0.65) 66.27(0.59) 

fQr ih~(f~te~mi~atl.?iiofQp.t~1p.alJallqw periods~:._ ;_:. ,.' ~o~S~'~,<_S~di~" :%Y,Clay !:,dyclay 

under a .set Qf c!lltu.ralp~ctice.s (J~iyeQba,. ~J?7): .;,.' ,.' " . ~" ... ,'. L 

SQme research wQrk has .been dQne <,)0 AF ~ech~.:, "Me~ of three replica:tio~s with standared error-in parenthe::C 
nQlQgi(!s like imprQve<,i:, fallQw; ';mlxed",.sis':".,,:;,. ' .. ' . ." : '.,\ 
intercrQPping and relay crQPping CKwesiga and".,-,·' . ;,'; . " . , 
CQe, 1994; Fasuluku, 1998; Chi,l1gQnikaya, 19~99), -' ·),Experimental design and. treatments, . 
hQwever, there is inadequate hard data to. substan- . The experiment was. estl:lb,lished using a 
tiate the PQtential Qf different' faliQ'~-periQ(k()f 'spiit-plQt design wiih thfee replications: 'Thema-
different species Qn SQil fertility improvement. jQr treatments were 1,2 and 3 year.fallQws while 
This study was therefQre cQnducted with the ~im minQr treatments were S. sesban;' t: .. vogelii,_C-
Qf cQmparing the effect Qf 1, 2, and 3 year Qld im- cajan, natural fallQW and cQntinuQus cropping .. 
prQved fallQws Qf S. sesban, T. vogelii and C. ' . '. - . .. .' 
cajan and natural fallQw Qn SQil fertility imprQve- .: .. 
ment at Gairo, a semi-arid area in MQrogQrQ, Tan- Experimental establishment and manage-
zania. ment 

Materials and Methods 

Site description 

The study site is lQcated at Gairo (360 45 'E, 60 

30'S; 1200 m a.s.l.) in MQrogQro RegiQn, Tanza
nia. The area receives a mean annual rainfall Qf 
499 mm mQst Qf which falls between NQvember 
and May. The experimentahrea has a slQpe Qfap
proximately 5-10%. Table 1 shQWS SQme Qf the 
SQil physical and chemical properties priQr to. ex
perimental establishment. The SQils are classified 
as Haplic LixisQls 

The experimental area was plQughed and / 
harrQwed in December 1995. For each blQck, 
there were 3 majQr plQts each measuring 20 x 50 
m. Each majQr plot w#'spri( into.' five mitior 
plQts QfSizelO:x:20%.'Plahting Qfsliiu6s and 

. ." ... ' i.,. ~ 'r \. r ,~".' .. 00 _ 

, sQwing' 9frruiize in the'mii1()r'plots waS dQne as .- ..... . - \"" ',. 
"shQwn'hi Table '2. 'The shnlbs were planted at a 
. 'spacing Qf l\i1 '~:'-Maize\ variety J\1TV'ywas 

planted in the cQiitimiQusiy cropped plQts' at 'a 
spacing Qf0.45 x 0.9 m. Weeding was dQne 
twice during the cropping seaSQn and Qnce dur
ing the dry seaSQn. At the end Qf the fallQw pe
riQd, all the trees/shrubs were harvested . 

. . ". ,.- . ~.~ -~ ~ .. 
. ~ tt,' ",-

/ 
./ 
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Table 2:Plantm.g schedule of a~ ex.pt;~jt"ent to co~pare . Ingram (199~). AyaHa~1t<;P'.w,~.s,4eten.ninedby 
the effect of.1;2 andyears;improved f~o~s ofthrees.I!rub ., Bray -1 method. SgiJ pH ·\V.a~ .de.terffiined by 
species and natural· fallow ~ different yellr of cropping at : . pB-I.llete~ using 1·:2: 5 soil:.w~l;lte.r ratio ·a.s. de
Gairo, Morogoro, Tanzania. ....i I:. _ s~ribed.by, Okaletlo.:etaL (19~l)" ~oi! QG':~as 

. .;. ' .. ,' • I;. determtne~'by·\Y.et.comb~stion metJ~pd·~n~ spil 
Treatment' Year' .:". ::'" . "!' ;. «,~. :-'. . ! bull~::_deJ.!Sity. ~ll§)Calculateq ~ccor~ing t(rA~der-

. i" "'2 t.· :.1/ ., .-3' (~ '4" ':_~()p. andJng~ 0.9,9.3>::: .:,;,. ' .. , .... ~ i. 

Ss' 
.' ,~ . 

. Ss Ss 

2 C Ss 'Ss 
:c·,: ~~tC~-~'f .. 3 .' SS 

4 Tv Tv Tv 

5 C Tv Tv 

- ~ . c '''~'.' '.~ ,~.-r":,,:) .f~:1''''-r: ,,,'.1.~~.,,' 

. C . Data analysis .~.( 
, ~(.. .-. :-·All statistical analyses were carried out:using 
c Genenil Linear Models (GLM) of StatistiCal 

6 C C Tv 

7 Cc Cc. Cc 
( . c .Analysis Systems (SAS) (SAS lost. Inc. 1987). 

. ; c:"\' ':0;0'_,; i::'iFo'i the site characterization after fallows, data 
8 C. .- Cc Cc c were sorted by fallow periods and fallow types. 
9 C C Cc 
\0 Nf Nf Nf 

11 C Nf Nf' 
12 C ;'If;. .;-t'lf . 
13 C". "Ct '; C 

14 Nt' ;: b', . C 
',\' .. ·.i 1<:" 

c All the data were then subjected to analysis of 
~ variance (ANOVA) of a split plot design. A fIxed 
cequation (model) for split plot design was fItted 
c. for c~lfiying out tl).e analysis. tliereafter, 
c (. Du'ncan's Multiple Range Test (DMRT) was 

c":,1 15 . Nf, f' ~ . G . c . '. ll?ed to. separate signiftcantly diff~rent m€ans. 
~==~~=."""::""C;='! =,"";;. ~j. =,=,.,.7~'"b'~~=~_"""'f'·~·; ===-C===C=. = c..::,:" __ , -:. ~ '" . ,\'", ' 

. ~<, I ~ "'.'~ ~;:,"", ~;:;r ie;. ;,.' .' 
"Ss-Sesbariia sesban/fv-Tephrosiavogelii, Cc,~Cajanjs Ciijan, 

Nf - Natural fallow, c~ Maize croppi~g , ' : ' ' 

if"; :\ij(= ~ +, B, + Pr,ijj' .+'(ij) -j-'Sk + BSik '+

':' PS(i)jk'+ (ijk):.:,,, ,': .. "".,."".;,:~ ... ",., .... : I 
'.' " 

Soil sa~pling for initial site characteriza
tion after fallow periods ,. 

I = 1,2,3 j = 1,2,3 k =' 1,2,3,4, 5 

,Wnere:YiJkI = variable to be analysed ' : 

Just afte~ laying put the experiment in Decem~ /L _= overall mean 

ber 1995, soil samples were. iakento record the, Bi = effect of the jth block' .' 

initial soilconditions.Withiri each block~ fIve'soil'·· 'P(i)j = effect of the jth fallow peb~d (rilhdom) in the' 
,: ~.'~ ". ,·,th 

pits were randomly dug, soil samples collected' at· " " 'j block i ; 

0-10, 10-:20, 2P~30, 30-50 di1'soil depth, bulked" '(ij)'= (irstrestriction(Emir I) "';'!. 
. by' soil depth, Illixed jhoro~ughly a.mi: subsamples .. ' Sk = effect of the. kth fallow type " , 

taken for :laboratory· analYSIS: Soil: bulk' density . BSik ~ effec1~f ~he.intera~ti6~~ithel ith block 

(Bd), was determined as described by Landon with the kth fallow typ~ :"." ' 

. (19~il) T~ characterize the soi.Is after each ~a~;lo\V : ' PS(i)jk = effect of the interaciio~ ~f the jth , 

. penod, soIl samples, were taken from each mInor .' fallow period in the ith block with the kth 

plotlsoonafier~rv~sting of shrubs. For each mi":' .fallow type 

nor plot, soil samples were taken from five ran" ;. Cijk) = second restrictionierror (Error iI) , 

dorrtly selected pointsat 0-10, 10~20, 20-30 and ' 
30-40 cm soil depth, bul$ed by soil depth, mixed Results I ' . . 
thoroughly. and then',a subsample taken for labora': . / ' , ' 
tory !anaiys'ls .. ,; -, Soil pH and electrical cond~ctivity 

I ./ • ., Significant (P<0.05) differences in soil pH 
;\n~lysis of soil samples for site character- . 'were observed between the fallow 'types in all 
Izatlon , -. " :. .., ,·"'.~thi:so,lldepihs and between fallow periods at 10 

Soil particle size. analysis was carried oui.by .. ~ io',c~ 'soil depth (Fig. la). The general trend in 
the hydrometer Illethod as described by soil pH was an increase with increasing soil 
Bouyoucos'(l962). Total N was·was determined .. 'depth (0 -,40 cm) (Fig. la): For the continuously 
by semi-micro Kjeldahl procedure (Bremner and" cropped plots, soil pH kept on deClining with in
Mulvaney, 1982) while tota1.P,wasdetermined ca- :creasing years of continiIous cropping. Gen
lorimetrically as described by Anderson and erally a greater improvement in soil pH was ob-
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48 M.A.Mgangam·undo et aL 

serVed inSsesb'an iinproved fallow, followed by 
T. vogelii, C. cajon, natural and continuous crop
ping in that order (Fig. la). In 3 year old improved' 
fallow, at 0 - 10 cm soil depth;~S.'sesban had the 
'highest soil pH of 7. 3; followed by T:~vogelii plots 
with 7.3, G. cajon 7.1 and natural fallow 6.4. The 
lowest soil pH was observed from plots which 
have been continuously cropped for 3 years i.e. 
5.5. 
.; ',Soil EC diffe~ed significantly (P<0.05) be
twe~n fallow ~riods and fallow. types in all 

: I ~ f . 
" 

." , 

. the soil depths (Fig. la). In all fallow periods, S. 

.~esban resulted into greater soil electrical·con
ductivity than.the other fallow species. !twas 
followed by T. vogelii, C. cajon and the natural 
fallow (Fig. la). The least EC values came from 
continuously cropped plots. Soil EC in S. sesban 
plots ranged from 0.08 to 0.21 dS m'! (l - 3 year 
fallow), T. vogelii 0.08 to 0.17 (l - 3 year fal
low), C. cajon 0.07 to 0.18 (l - 3 year fallow) 
and continuous cropping 0.09 to 0.04 (l - 3 year 
fallow). 
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Figure la: ·Effect oflmproved ·rallows·ofleguminou;;shrubsronselected soil ch~mic;1 pr~perties at'Gairo in 

MorogorO Tarizania.(SS= S.sesban, Tv=T. vogeli!;C~C. ~ajil1i.Nr=NaiJ.ralraiIow. C=COIltinuQUs·cropping. 1=0-10. 

2=10-20, 3:=20-39 •. 4=3-4Ocm.EC'7'elect!icaI conducti~'it)~::-\ -VP=avaiJable Phosphorus): ;" 
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Soil available P 
Significant (P<0.05) differences were ob

served in soil available P (Bray-I P) between fal
low periods and f~ow types (Fig. la). Increase in 
soil available P was generally observed as the fal
low period increased (Fig. la). Sesbania sesban 
improved fallow resulted into gre~ter soi. avail
able P in all the fallow periods, follow~d by e. 
cajan, T. voge/iiand the natural fallow. The least· 
soil available Pvalue was obtained from continu~. 
ously cropped pl~ts., . ' 

In I year fallo~'(O - 40 cm depth), soil avail
able P from S. s~sban ranged from 11.1-12.9 mg P 
kg'!, e. cajan (10.6.-12.1 mg P kg'!), T. vogelii 
(9.4-11.1 mg P kg'!), natural fallow (2.0-2.1 mg P 
kg'!) and continuous cropping (3.1-4.2 mg P kg'!). 
In a 2 year fallow, the results were S. sesban 
(13.4-16.3 mg P kg'!), e. cajan (12.6--14.4 mg P 
kg'!), T. vogelii (12.7-13.7 mg P kg'!), natural fal
low (4.2-5.0 mg P kg'!) and continuous cropping 
(2.1-3.1 mg P kg'!). For the 3 year fallow avail-' 
able P from S. sesban ranged from 12.4-14.5 mg . 
P kg·!,e. cajan (12.9-13.7 mg P kg'!), T. vogelii.' 
(11.9-13.8 mg P kg'!); natural fallow (5.1-5.7 mg 
P kg'!) and continuous cropping (1.9-2.1 mg P 
kg· I ). '.' 

Soil organic carbon 

Significant (P<0.05) differences were ob
served on the effects of improved fallows of legu
minous shrubs, natural fallow and continuous 
cropping on soil OC (Fig. Ib). Generally, the trend 
was an increase in soil OC with increase in fallow 
period (1 - 3 years) and a decrease in soil OC with 
increas~ng soil depth from 0 - 40 cm. For 1. and 2 
year failows in all the soil depths S: sesban im
proved!fallow resulted in greater soil OC than the' 
other iinproved fallow, shrub species, the natural 
fallowtand continuous cropping (Fig. Ib). In 1 
year fa'Ilow (0 - 40 cm del)th), soil OC 'from S. 
sesban:fallow ra~ged from 1.8-1.9%, T. vogelii 
(1.5-1. 7%), C. cajan' (1.1-1.5%), natural fallow. 
(0.6-I~Oo/.o), and continuously cropped plot 
(0.5-0.8%)/ln the 2year fallow, soil OC for S. :' 
sesban ranged from 2.6-2.7%, 
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TJ...voge/ii (2.3-2.5%), e. cajan (1.2-1.6%), natu
ral fallow (0.7-1.3%) and continuously cropped 
plot (0.5-0.7). For the 3 year f3Jlow soil OC from 
S. sesban ranged from 1.9-2.4%, T. vogelii 
(2.2-2.3), e. cajan (1.t: .. U%), natural fallow 
(0.8-1.3.%) and continuously cropped plot 
(0:'5~.6%). .' 

Soiltotal N 
'Soil total N differed significantly (P<0,05), 

between fallow periods and fallow types at 0 -
10, 20 - 30 and 30 - 40 cm soil depths (Fig. Ib). 
No significant (P>0.05) differences were ob
served in soil total N between fallow periods and 
fallow types at 10 - 20 cm soil depth. Generally, 
greater soil total N was observed from S. sesban 
improved fallow plots, followed by T. voge/ii, e. 
cajan and the natural fallow. The lowest values 
of soil total N were obtained from continuously 
croppeq plots. . 

In l'year fallow (0 - 40 cm soil depth), soil _ 
total N from S. sesban ranged from 0.13-0.20%, .... 
T.vogelii (0.10-0.19%), e. cajan (0.08-0.11%), ; 
natural fallow (0.05-0.07%) and continuous 
cropping (0.07-0.10%). In 2 year fallow, the 
ranges of soil total N were as fallows, S. sesban 
(0.12-0.25%), T.voge/ii (0.18-0.21%), e. cajan 
(0.09-0.13%), natural fallow (0.07-0.09%) and 
continuous cropping (0.05-0.08%). From the 3 
year fallow, S. sesban had 0.13-0.26%, T. vogelii 
(0.17-0.21%),C. cajan (0.12-0.15%), natural 
fallow (0.08-0.11 %) and continuous cropping 
(0.03-0;q7%). .. 

. Soil total P 

Significant (P<0.05) differences were ob
served in soil total P between the fallow periods 
and fallow types (Fig.lb). Generally soil total P 
increased with increasing fallow period In all the ., 
fallow types. Sesbania sesban improved fallow 

. resulted into the highest soil total P values in all 
the fallow periods, follo'Yed by T. vogelii, e. 
cajan and natural fallow. The lowest soil total P 
values came from the continuously cropped 
plots. 
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In 1 year fallow (0 - 40 cm soil depth), soil to
tal P from S. sesban ranged from 388-395 mg P 
kg", T vogelii (267-287 mg P kg")" C cajan 
(195-215 mg P kg")"naturaI-fallow (,139-153 mg 
P kg"),~nd contjnuous,cropping,(l4?-168 mg.P 
kg"), In 2 year fallow,: the results,were,s. se~b..an 
(450-454mg P, kg'I), T v?gelii (3q5~40,~ n:tg P 
kg"), natural faljow (250-2(17 r,IigP',kg,l) and con
tinu9us cropping {166-180',mg'~, ~g~~~,Fo( the 3 
vear fallow,: soH totaLP.from S" sesban ranged 
from 432-454mg P kg", T· vogelii (294-395, mg,P 
kg"), C cpjan (26,5:-~7? ing P kg"): I,llltural f3.tlow 
(172-197 mg P kg") and continuou~ ,~ropping 
(120-127 mg P kg"), 

Discussion 
~ .• ~ . 1,-" " •. •. • ~ t.. I. . , .,' ~ 

, Soil pH ~d ~l~~ric~ conductivity' 
The resultsiorl sOli pH 'showed ,a great change 

in soil pHf'dliowlngimproveq'filllow practice, 
Changes 10 sOil pH,after a f3.1iow'penod have been 
reported by 'seveii.-authors (Iuo arid',Lai,-,. 977; 
Ooim et ai" 1990; ChingonikaY!l, 1999), The soil 
pH increase following a fallow Period observed in 
tIPs stUdy.is,probably due to the capture orthe ba
sic cations;(accumulatedin the'subsoil) by the 
deep rooted shrubs and their subsequent transfer 
to surface soil in the form of leaf litter, roots and 
pruoings (natural) of shrub leaves and branches, 
Thes,e inputs might have resulted in an increase in 
the basic cations on the smfacesoil and thus an,in
crease 'in.soilpl-i: Deep rooting and:c'apture of 
subsoil u'utrients 'by the tre'es has also been're-
ported by Buresh and Tian (l9?8), " 

The'observed increase In soil' p~ followin.g 
impro~bt fallo~ <:>f the legumln~)Usshni~s, ~gr:es 
with tlie findings of Iuo and Lal (1977)'who ob
served/an increase in ~oil pH following C cajan 
and Leucaena leucocephala improved fallow from 
a stud~ done ,in lqwland rain fO,rest ~one pC Nige
ria. This observation is also :~n,line, w~th, the find
ings of Onim,et ai, (f990fapd Cl,liI).gonikaya 
(1999) who noted an increase in. 'soil pH following 
improved fallows of L ieucocephal(l~ S,,,s~sban 
and C. cajan in Kenya (Ooim et ai,,; 1990) and C. 
cajan. G. sepium, S: macran,thaand S. sesban at 
Gairo, Morogoro in tanzan~a (Chingonikaya, 
1999), ' I 

Increases in soil EC after a fallow'periodwere 
observed in this study. The values of soil:EC ob
served from 2 year fallows in this 'study are com 
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parable with those reported by Chingonikaya 
(1999) in a 2 year improved fallow study.con
ducted,at Gairo. Very ,little improvements inEe 
were noted in the naturaLfal10wplots and, a,de-

. cline in ECwas observed'in plots ,which, were 
contiriuous1ycropped with maize, rhe,probable 
cause of the,noted in~rease in soil EC,in im:-: 
proved fallow plots is the improvement in soil 
exchangeable cations following 'improved' 
fallowsoflegumino~~ shrub!\, .. . , 

·~,?il.~rganiccarbo~ ,:. , _, "'.,_~ . 

" ::Studies have shown higher soil OM in.top
soil under trees than in open'areas (Mordeleh:,t: 

I al., 1993·;.TrouveeJ at., J 994).,Belsky et,al .. 
J(993) for e~ple, reported higher soil OM at-O 
~-:,.l5 cm soil d~ptQuI).qerAcaciatortilis,and 
-Adan,'SQiJip digitatq)n,a'.sllyaI).llajll Kenya,The 
increase in sQ~IOC_oQserved' ~n,this ,St1!9Y under 
the improved fallows of leguminous shrubs is 
therefore the result of. OM additions to the soil. 

_,py,th~ sJtrub.~ during,~e faJ10w period;t!rrQugh 
, 1itterfall;aQd root turnover, :, :. ;' . 

" _, The effect of trees on soil OM varies among 
, tree species and soils. The observed higher val
ues of OC from S. sesban than those, of T: 
vogelii. C. cajan and the natural fallow (Fig.1JJ) 

, are probably the result of high foliage biomass 
production (Mgangamundo, 2000) and root turn
over, by this' species. In -a study' by 
Mgangamundo-(2000) on biomass production 

~ 'fro~ improved fallows, 2,years old.S. sesban fal
, low 'Yas reported to have a foliage biomass pro
duction of 18 t ha'l, In the same study the other 
·.s~bispecies had foliage biomass production oi 
3:65 (9a" (T vogf}/ii) while C. cajan had ~mly, 

-_1.~5 t,lU(l. Additionally, differences in soil qc 
between the shrub species may also be due to 

';.yaril!tions in decomposition rates a~ong the le
,.gume,sp~cies, Fasuluku (l99~)ina study ,~on-, 
ducted in Morogoro, Tanzania report:eq that de

,~c:omposition rates of Gliricidia sepium and S. 
.sesban green manure was faster than that of 

"$enna $:iamea andAlbizia lebbeck, with that of T 
~.v9ge!ii showing the slowest rate. 

The values of soil OC from 2 year fallows of 
C, cajan, S,: ,~.esban and the natural fallow are 
compa~le !othose, reported in improved fallow 
studv at Gairo, Tapzania by Chingonikaya 
(1999), Higher valu~s of so,il OC from improved 
fallow than the natural fallow have also been re-
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pbrted:from improved fallow .studies conducted.in 
the-;forest areas of Nigeria by Adesina (l990~. 
Since'high carbon'content in the soil is directly as
sociatedwHhJarger, humus quantities and'An
creased.soil fertility ,(Onim:et '01., 1.990); it implies 
thai the threeshnib legumes involved in this study 
have;increased:the fertility·of.the soiL· , ,:J 

Soil total :N,: '. >:, , .. :..: ~ . 

Improved fallows of leguminous' shTubs in tIlls 
study resulted in some improvements in soil total 
N. IIp.provement in soil totaI'N f'61Io\'Ving im
proved fallows ·have"also been repoiteddnKenya 
by.Onim'et;al: (199.0)\ .Iinprbved·faUow of S. 
sesban.resulted.in greater'soil.totaINtruui what 
was ob"seived:fiom ·other;leguh).inous· shrub spe
cies.i.Tliis'tesult·was· e-x,pecte:d.since different 
Sesl){inTa-: s'peCies'have',been reportedfas g'ood 
s6utces:of.Nin.gree·o manu're stUdIes', . ':'., , 
-;. ,:,,"-;~ "".'~.a-(~,"-;_1'~,;~~r ;.: ;",?c:~~"""" ~~\ ,-'" ''- . _~ ~ 

SoiItotal and available'P "LC~'l :, .. ~ .. : .. i~ il ... :..: 

. Conclusions and recommendations 

Qmclusions ' 
;, .' 'tills studY' has'snown'thaf compaied:with the' 
'naturalfallows aoo'continu6us ctopping;signifi
'cant differences should be expected'when legiJ
"minous shrubs such as S. s~sbari, T vogeiii'arid 
c. cajan are used' as planted falk)ws in semi arid 
areas like Gair6; TaiWiiria: The ahalysed'soil fer:' 
tility changes following improved:fallows ofS! 
sesban, :T. vogeiifand c. caJan have shown' that 
itllproved "fallows' were' outsiahdingi in all :tre as~ 

.pects.measured.:.·. c; \ ' . • . . , 

{' 

Recommendations • , .. , '1 ," 
I'C Ie 

.. 
' .. 

(i)Following the impr.essive.performance of 
.,,:>' • ~?hruBfiiee;spec{es in ~~ln(!rtili~~impf9ve-

• j'._ .• , _ ", I, *_ ',; , j "": . , IA., _ .~..' . 

,."m,ent ,6n ~~~,trials,:9ft~~se sp..~fi.%~~s>u~d 
C" be initiated so',as to,examine. the,perfor-. 

.J, ' "~, .• :: __ , .... -, ':I-.~.i~ _,_,",;,..,,;o.~, _"_,,,.'J _ . .1.J" 

:', ,.. :.m~~ep~: tll~ s'peFiesu!l~e! fagner, manageJ . 
t:ields. I { .: .. : . '. .' ) 

(il)Further investigations should'be carried out 
on the site to examine nutrient dynamics and 
sustainability· in crop yield after I, 2' and 3 
year fallow. 

. :.>ImpioveCt fallows of the leguITiinou5 shruhs're
suited in greater improverrienfin ·soiltotal and 
available P. Improvement in'soil total and avail
able P following improved fallows at Gairo have 
also been reported by Chingonikaya (1999). 
Greater soil total and available P values were ob
tained from S, sesban improved fallow plots. The 
greater soil total P observed in this study follow- Acknowledgements, .,. '~' .. ' 
in:g S. sesban fallow agrees with the findings of The authors wish to thank Sokoine .Univer~. 
Onim et af. (1990). The author reported that.S. ',sity of Agricult~re aI).d 'The N9rwe'gian -Age~c~ 
sesban added significantly more Pinto the soil Jor, Development.Co·operation (NORAO) foi 
(31.4 kg P ha'l yr'!) ·as compare'd 'to c: cajan and funding this research: Sincere.thMks ~hould iliso. 
Leucaena leucocepnala that ccintn6ut~d onlY'4.1" ".. ".. -- -' .. ., ,.,gC;>t9:Mr. N.;S'Y.(ile,he, ML~.:Mnyonga and Ms. 
~nd4:? '~g ~ ?a': y:r',I:r~·s.~ec~~vely:'Se,~b~~ja ;M. Ma~kiiriy.~:ror th~ir as~istanct: In establisl;!.
sesban WIth Its deep roots IS capable of pumpmg '_ 'ment of the 'experirrie'nt and data collection. . 
up,excMn'geable'bases from(the::silbsolr since p. ~, .',' . ,'." ..' 
has'oeenobservedto'havepositive'rehitioilships 'R" £.,: --:::" 'i 1\. " , " .:e erence.~ .. ,', ," ~ . 
with K, Na and Ca with corielati6"n coefficient:SOf -
03.5,0.69 and 0:69 respectiveIy:'(0ni.in et til. A'd~sina,:F. A. 1990"So'il mknage~ent ~ith cult;v~fed 
1990),' theSe facts may partly 'explairihigh P addi-' " fallows in 'hu'.:nid '~nd subhuinid Africa:Cana· 
tion iii. Sesbahia'plots thah' in tlie-other·shlub spe- ....i, 'diiui' jbu'~nal~fS~iISbienc"(; 71 .. 147c:154;; :.!c~:" 
eies;. tIie' nattiial,fjllow and -iinhe :tontinu6iisly 'A:~de~~~:n~ r ii1~ 'ani! liiir'3.}n; J.S.· r: :f9~3: Tro'pi:c~J 
croppedpl6ts. -The'observeddecIine in:soil'a~ail- ' 'Soil-Biology an;d"F~'rtility: A Ha:~(II)o'ok of 
able P with increasing 'soildepili'agiees~ w'ith·the ~ ') i' .. : M~!h6ds. 2ncl

'Ed,:G"k.B Inietilational. 221 'pij'~· 
findi'ngsby-Hartemillk (1·997) in astridy done in "B~lSky: A'.'.f.t;·Mwonga,.SI.HM., ArrIlJiidso~l. R~6'.! 
Tanga;:farizfuna where he also'nofed 'a decrease In . DuxbiJr5) J. M. and Ali , A .... R·1993 .'comphra2 

soil 3\;aifable;Pwithincreasirig:Si:>irdePth,'~ .:' tive effects of isolated trees on 'their 
.' .J' ./",' ,:;. ;:) .; .': .... ;' :::'.'}:/~undercan6p"y environments inhigh and low 

~- .' ~, ,>.. .•• -~ -

: •• ; ,"'., .. ;: • .":... , ., .. ':;,.. • ,;" .J .'''>:' 'c. 'rainfall Savannas.; Jo.\irn!ll'of Applied Ecology." 
.' .. J ' ••• .'...... ..,:, "f''>':.:''',. ,:_:3,O:·143~J)5.':"; ... :·' .. ii""/;·;:"'·l; •. I,:~" 
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