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Abstract

This studywas carried out at Gairo in Momgoro Tanzaniato evaluate the @fects offallow perzods cmd  fallow t)pe.s
on soil fertility improvement. A split-plot experimental design with three replications was adopted Three ﬁzllow
periods (1 e. 1, 2.and 3 years).were involved in-this study; Soil pH, EC, OC, total N, available P and total P were
significantly (P<0.03) affected by fallow periods and Jallow tpes.: Greater zmprovement in soil fertzlzty was
achieved by the improved ﬁzllows of:S. sesban, T. vogelii and C. cajan than the natural Jallow. Soil fertility was
Jound to increase with increasing fallow period from 1 to 3 years. Continuous cropping for 3 years resulted i in
greater decline in soil fertility. It is therefore concluded that improved fallows of S. sesban, T. vogelii, and C. cajan
have the potential of improving soil fertzlzty and so reduce the problems associated with a declire in soil Jertility.
Based on the findings of this study, it is recommended that the species be tested on farm and further investigations

be carried to examine nutrient dynamics and sustainability of maizé crop yield afler fallow.

ﬂ,Key words: fallow period, falloW‘type,_natural fallow, continuouns cropping

Introductlon

he ma_|or sorl femllty constrarnt in the tropics
is the inherent low content of nitrogen (N), -

phosphorus (P) organic matter (OM) and minéral
nutnents (Nyamai.ef al., 1996). Oldeman et al.
( 1991) estimated that about 62 million ha in Af-
rica are affected by ‘the. loss of nutrients mainly
through agncultural act1v1t1es Contlnuous crop-
ping without external inputs lowers crop ylelds
due to} the net removal of nutnents from the soil by
the crops Thé problem is.even more severe in
seml-and areas where s01ls w1th low oM, mois-
ture; N P and other m1neral nutrients are com-
mon. Sustamable agnculture in these areas there

*Corresponding author

fore nequ1res frequent additions of nutriénts and

"-organic materials for ma1nta1n1ng crop growth

and yleld IR 3
_ Slnce poor’smallholder farmers carmot afford

- expensive agricultural 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

‘measufe to reduced soil fertility and low crop
_yield. However, with:the rapidly escalating pop-

ulation, most.farmers cannot practice suffi-
. ciently long natural fallow periods,to permit
. complete regeneration of soil fertility. These -
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trends are resulting in shorter fallow periods

andsome cases continuous cultivation,, rap1d SOll‘

degradation and decreasmg crop yields. ;
Agroforesiry (AF) holds Considerable potentral

as a major land management alternative which is

economically sound, and which can ensure in-

creased and sustainable levels of production and at,

the same time conserve the natural resource base.”
Following the failure of alley cropping in
semi-arid areas due to decline in crop yield as a
consequence of increased compentlon for.growth
resources espec1a11y moisture and nutrients
(Chamshama et al., 1998), alternative AF technol-
ogies such as improved fallow were then’ proposed
for introduction in these areas “Prinz (1986) de-
fined improved fallow as “an AF technology
where soil improving trees or shrubs are planted in

a land going to fallow with. the aim of i 1mprov1ng )

soﬂ fert111ty in a short time”.

Quantltatlve mformatlon on soil’ regeneratlon

(Msanya and Msaky 1994)

Prior to exper1menta1 establishiment, the area
~was being used for growmg malze and sweet po-

“ tatoes.

Table 1: Some soil chemical and physical properties prior

to establishment of the experiment at Gairo, Morogoro,

Tanzania

Propcrtics Soil depth (cm)

Properties  0-10 1020 20-30

30-50

-,; Chemical properties: " .

pH(H,0) 6.00(0. 15)‘_ 6.19(0.16) 6.24(1.09)

6.33(0.17)

under fallow is 1mportant for s011 conservahon and - Textural clags 85.70(089)- B)50(0.69)  :371.94(0.65)

under a set of cultural practrces (Jalyeoba 1997)
Some research work has been done on AF tech-
nologies like 1mproved fallow; —mlxed
intercropping and relay cropping. (Kwesrga and.-
Coe, 1994; Fasuluku, 1998; Chingonikaya, 1999),--

however, there is madequate hard data to substan-

tiate the potential of different ‘faliow-periods-of
different species on soil fertility improvement.
This study was therefore conducted with the aim
of comparing the effect of 1, 2, and 3 year old im-
proved fallows of S. sesban, T. vogelii and C.
cajan and natural fallow on soil fertility improve-
ment at Gairo, a semi-arid area in Morogoro, Tan-
zania.

Materials and Methods

Site description

The study site is located at Gairo (36° 45’E, 6°
30’S; 1200 m a.s.1.) in Morogoro Region, Tanza-

nia. The area receives a mean annual rainfall of ~

499 mm most of which falls betweern November
and May. The experimental area has a slope of‘ap-
proximately 5-10%. Table 1 shows some of the
soil physical and chemical properties prior to ex-
perimental establishment. The soils are classified
as Haplic Lixisols

PRV

Loamy sand Sdnd loam Sandy clay
N loam

v

loam

ECdSm' |, 0.04(0.06) «.0.03(0.06) 0.03(0.08)  0.02(0.06)
0C(%) ©1.5200.13) ~©1.260.12) " 7'0:84(0.20)  0.41(0.08)
Bray- lP(Mgk 3 3 (o 13) 1.87(0.14) 1.76(0.12)  1.31(0.08)
g - :

Total P 243(0.62) 261(0.71) 269(092)  232(2.25)

(mgkg") :

Total N(%)  0.12(0.07)  0.08(0.06) 0.09(0.04)  0.08(0.06)
Physical properties

‘Bdig cm?).. V1L 18(0 0'8) v '31(0 06) ™. **1.34(0. 05)’ 1.37(0.05)

« T SHL%)- AT X
“Clay (%)’ 320(0 10) S 2 40 (0 57 6. 2600, 18) 424011)
Sand (%) . 11, 10(0 1477817 10)0 08)< - 2179(0.36). .29.48(0.74)

66.27(0.59)
- Sandy clay

aosisi T ‘z

LR

L

SR aMean of three rephcatrons with sta.ndared error’in parenthe-

~,Experlmental desrgn and treatments

¢

The experiment was, established using a

-split-plot design with three rephcatrons The ma-
jor treatments were 1, 2 and 3 year fallows while
minor treatments were S. sesban; T..vogelii, C
cajan, natural fallow and continuous cropping. .

Experimental establishment and manage-

ment

harrowed in December 1995. Fot each block
there were 3 major plots each measuring 20-x 50
m. Each major plot was sp11t into- five minor
plots of srze 10° X 20 Plantrng of shrubs and
sowmg "of maize in the: mrnor plots was done as
shown in Table 2 ‘The shrubs were planted-at a.
spacmg of I'x2 m. Marzelvanety MTV 1'Was
planted in the contlnuously cropped plots at a
spacing of 0.45 x 0.9 m. Weeding was done
twice during the cropping season and once dur-
ing the dry season. At the end of the fallow pe-

riod, all the trees/shrubs were harvested.

e

The experimental area was ploughed and *

%



Table 2: Plantmg schedule of an experlment to compare

the effect of 1,2 and years, lmproved fallows of three: shrub .

species and natural fallow and different year of cropping at -
Gairo, Morogoro, Tanzania . .- e
Coa ”' . P

R o N o

Treatment® Year: -2 3d Tuvg R  LS

qOF AT ey Ly N
1 s¢ s s e
2 C , S5 Ss e
3 cY o oe T sy c
4 v v Tv co
5 C Tv Tv C
6 c C . Ty C
7 Ce Ce. Cc {.;":C?\"
8 c. s Cc Ce C
9 C c Ce C
10 N Nf Nf c
11 c Nf . Nf C
12 c  Nf, LNf, c
13 G, Cz] o C.
14 Nf 4 CF c c
15 et o c

Nf - Natural fallow C Matze croppmg

Soil sampling for mltlal site characteriza-
tion after fallow periods -

Just after laying out the expenment in Decem-

ber 1995, soil samples were taken to record the .
initial soﬂ conditiors. Wlthm each block five soil*’
pits were randomly dug, soil samples collected at -
0-10, 10-20, 20-30, 30- 50 cm soil depth, bulked ~ "

. .by soil depth mlxed thoroughly and subsamples

taken for laboratory- analysis. Soil: bulk density

: (Bd) was determined as described by Landon

i (1991) To characterize the soils after each fallow-
. period, soil samples: were taken from each minor’

plotisoon after harvésting of shrubs. For each mi-
nor plot soil samples were taken from five ran~
domly selected pomts at 0-10, 10-20, 20-30 and
30-40 cm soil depth, bulked by soil depth, mixed

thoraughl_y:.and then;a subsample taken for labora-

tory analysis.

e
Analysis of soil samples for site character-

ization -

Soil particle size analysis was camed out. by
the hydrometer method as described by

Bouyoucos (1962). Total N was.was determined. .
by semi-micro Kjeldahl procedure (Bremner and :

Mulvaney, 1982) while total P. was determined ca-
lorimetrically as described by Anderson and
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. Ingram (1993). Available P’ was.determined by
Bray-1 method. 8011 pH was determined by
" pH- meter using 1:2:5 soil: water ratio as de-
scnbed by Okalebo-et:al. (1993)..Soil OC was
determmed by wet. combustlon method and SOll

N bulk den51ty was:calculated accordmg to: Ander-

..son and Ingram (1993)

Data analys1s

“-All statistical analyses were carried out usmg
General Linéar Models (GLM) of Statistical
-Analysis Systems (SAS) (SAS Inst. Inc. 1987).

.2

.

=+ i71FoF the site characterization after fallows, data

were sorted by fallow periods and fallow types.

All the data were then subjected to analysis of

variance (ANOVA) of a split plot design. A fixed

equatlon (model) for split plot design was fitted

. for carrying out the analysis. Thereafter,
+ Duncan’s Multiple Range Test (DMRT) was
R used to. separate 51gmﬁcant1v dlﬂ'erent méans.

-~ ._4',; . 3 N )

f .»,.'

Yl_]k—p. + Bl + P(l_]) i) T Sk + BSK *
PS())_]k+(1_|k)...",.,,‘: .............. [T 1

i=1,23j)=123k=122345
.Where'Yi'ikl = variable to be analysed '
+ u = overall mean '
" Bi = effect of the i block
P(l 5 = effect of the j J ® fallow pertod (random) in the ‘
3 Ui plock : K

(IJ) = first restriction (Error n oS
'Sk = effect of the k fallow type

BSik = effect of the. 1nteract10n oFthe i
with the k™ fallow type Sarie
PS(l)Jk = effect of the 1nteract10n of the _|

* . fallow period in the i block w1th the k™

block

N

fallow type
* (ijk) = second restrictionj error (Error 1) -

Results

/ . . ~ -

Soil pH and electrical conductivity
) Significant (P<0.05) differences in soil pH
~“were observed between the fallow types in all
the s01l depths and between fallow periods at 10
2 20'cm soil depth (Fig. 1a). The general trend in
soil pH was an increase with increasing soil
-depth (0 — 40 cm) (Fig. la): Forthe continuously
cropped plots, soil pH kept on declining with in-
:creasing years of continuous cropping. Gen-
erally a greater improvement in soil pH was ob-
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followed by 7. vogelii, C. cajan and the natural
fallow (Fig. 1a). The least EC values came from
fallow), T. vogelii 0.08 t0 0.17 (1 - 3 year fal-
low), C. cajan 0.07 to 0.18 (1 - 3 year fallow)
and continuous cropping 0.09 to 0.04 (1 - 3 year
fallow).

sesban resulted into greater soil electrical-con-
continuously cropped plots. Soil EC in S. sesban
plots ranged from 0.08 to 0.21 dS m* (1 - 3 year

 the soil depths (Fig. 1a). In all fallow periods, S.

© < N O

Fallow: beriod (years)

" 0.25
- 0.20

-followed by T:vogelii plots

>

EC -
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ping in that order (Fig. 1a). In 3 year old improved = ductivity than the other fallow species. It -was

served in'S. sesban improved fallow, followed by

T. vogelii, C. cajan, natural and continuous crop-
fallow, at 0 — 10 cm soil depth,>S-- seshan had the

with 7.3, C. cajan 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 differed significantly (P<0.05) be-

tween fallow periods and fallow. types in all
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‘highest soil pH of 7.3

B gttt A o]

Cc BINf §C

Soil depth (cm) . ...
y;"AV.P=availablé Phosphorus), .:»
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Figure 1a: ‘Effect of-hnpr(;-i'ed fallows-of leguminous shrubson selected soil chemical properties at:Gairo in
Morogoro Tarnizania.(Ss= S.sesban, Tv=T.vogelii; Ce=C.cdjan, Nf<Natural fallow, C=Coiitinuous-cropping. 1=0-10,

2=10-20, 3=20-30, v4=3-40cln.'.EC_?electriqal conductivit,



Soil available P

Significant (P<0.05) differences were ob-
served in soil available P (Bray-1 P) between fal-
low periods and fallow types (Fig. 1a). Increase in
soil available P was generally observed as the fal-
low period increased (Fig 1a). Sesbania sesban
improved fallow resulted into greater soil avail-
able P in all the fallow periods, followed by C.
cajan, T. vogelii'and the natural fallow. The least
soil available Pvalue was obtained from contmu-
ously cropped plots -

In 1 year fallow (0 - 40 cm depth), soil avail-’
able P from S. sesban ranged from 11.1-12.9 mg P
kg, C. 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™), C. 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. seshan ranged from 12.4-14.5mg .
Pkg',C. cajan (12.9-13.7 mg P kg"), T. vogelii.:

(11.9-13.8 mg P kg™'), natural fallow (5.1-5.7 mg
Pkg!) and continuous cropplng (1. 9 2.1mgP
ke'). -

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. 1b). Generally, the trend
was an-increase in soil OC with increase in fallow

period (1 - 3 years) and a decrease in soil OC with :

increasing 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 1mproved fallow shrub species, the natural
fallow! :and continuous cropping (Fig. 1b). In 1
year fallow © - 40 cm depth), soil OC from'S.

sesban fallow ranged from 1.8-1.9%, T. vogelii -

(1.5- 17%) C. ccajan (1.1-1.5%), natural fallow.
(0.6-1:0%), and continuously cropped plot

(0.5-0.8%)1In the 2 year fallow, soil OC for S. "

sesban ranged from 2.6-2.7%,
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Ti.vogelii (2.3-2.5%), C. cajan (1.2-1.6%), natu-
ral fallow (0.7-1.3%) and continuously cropped
plot (0.5-0.7). For the 3 year fallow soil OC from
S. sesban ranged from 1.9-2.4%, T. vogelii
(2.2-2.3), C. cajan (1.1-1.3%), natural fallow
(0.8-1.3%) and continuously cropped plot
(0. 5-0 6%).

Soil total N

‘Soil total N differed 51gn1f1cantly (P<0.05),

between fallow periods and fallow types at 0 — -

10, 20 - 30 and 30 — 40 cm soil depths (Fig. 1b).
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 7. vogelii, C.
cajan and the natural fallow. The lowest values
of soil total N were obtained from continuously
cropped plots

In 1 year fallow (O - 40 cm soil depth), soil
total N from S. sesban ranged from 0.13-0.20%,

T -vogelii (0.10-0. 19%) C. 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. vogelii (0.18-0.21%), C. 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 contlnuous cropping
(0. 03-0 07%)

Soil total P

Significant (P<0.05) differences were ob-
served in soil total P between the fallow periods - -
and fallow types (Fig. 1b). 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, followed by 7 vogelii, C.
cajan and natural fallow. The lowest soil total P
valiles came from the continuously cropped
plots.

v
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Figure 1b: Effect of improved fallows of leguminous shrubs on selected soil chemical properties at Gairo in
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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''), natural fallow (139-153 mg
P kg!).and continuous.cropping (149-168 mg P
kg'). In 2 year fallow,; the results.were, S. seshan
(450-454. mg P, kg ), T. vogelii (305-408 mg P
kg'), natural fallow- (250-267 mg P kg ) and con-
tinuous cropping (166-180 mg'P. kg Y. For the 3
year fallow, soil total P. from S, sesban ranged
from 432-454 mgP kg', T vogelu (294- 395 mg P
kg"), C: cajan (265- 279 mgP kg), natural fallow
(172-197 mg P kg ) and continuous cropping
(120-127 mg P kg").

Discussion

- Soil pH and electrical conductmty O

The resulis'on soﬂ pH ‘showed : a great change
in soil pH followmg 1mproved fallow practice.
Changes in soil pH after a faliow penod have been
reported by several authors (Juo and' Lal, 1977;
Onim et al., 1990; Chingonikaya, 1999). The soil
pH increase following a fallow period observed in
this study.is.probably due to the capture of the ba-
sic cations:(accumulated-in the subsoil) by the
deep rooted shrubs and their subsequent transfer
to surface soil in the form of leaf litter, roots and
prunings (natural) of shrub leaves and branches.
These inputs might have resulted in an increase in
the basic cations on the surface soil and thus an jn-
crease in. 5011 pH Deep rootmg and capture of
subsoil nutrients by the tree$ has also been Te-
ported by Buresh and T1an (1998)

The ‘observed increase in soil pH followmg
1mprovled fallow of the legummous shrubs agrees
with the findings ‘of Juo and Lal ( 1977) ‘who ob-
served|an increaseé in soil pH following C. cajan
and Leucaena Ieucocephala improved fallow from
a study done in lowland rain forest zone of Nige-
ria. This observation is also.in lme w1th the find-
mgs of Onim.et al. (1990)-and Chmgomkaya
(1999) who noted an increase in s011 pH following
improved fallows of L. leucocephala; S._sesban
and C. cajan in Kenya (Onim et al.,:1990) and C.
cajan. G. sepium, S: macrantha. and S. sesban at
Gairo, Morogoro in Tanzama (Chmgonlkaya
1999). S

Increases in soil EC after a fallow penod were
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 in EC
were noted in the natural,fallow plots and a.de-
- cline in EC was observed-in.plots which were:
continuously cropped with maize. The probable
cause of the noted increase in soil'ECin im-.
proved fallow plots is the improvement in soil
exchangeable cations following 1mproved‘
fallows of legummous shrubs, -
e . A e
Sorl orgamc carbon e e
-Studies have shown h1gher soil OM in top-~
s011 under trees than in open‘areas (Mordelét er:
tal., 19937 Trouveé et al., 1994).-Belsky et al.
+(1993) for example, reported higher soil OM at-0
=15 c¢m soil depth under Acacia tortilis and
* Adansonia digitata in a savanna in Kenya, The
increase in so0il OC observed: in this study under
the improved fallows of leguminous shrubs is
therefore the result of . OM additions to the soil.
.by the shrubs during the fallow period; through
. litter-fall.and root turngver. =,
_The effect-of trees on soil OM varies among
. tree species and soils. The observed higher val-
ues of OC from S. seshan than those of T:
vogelii, C. cajan and the natural fallow (Fig. 1b)
. 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

;-from improved fallows, 2.years old S, sesban fal-

- low was reported to have a foliage blomass pro-
.duction of 18 t ha™'. In the same study the other
shrub, spe01es had follage biomass productron of
3.65 t;ha”' (T, vogelii) while C. cajan had only.
145 tha Additionally, differences in s0il-OC
between the shrub species may also be due to
wvariations in decomposition rates among the le--
gume species. Fasuluku (1998) in-a study con-,
ducted in Morogoro, Tanzania reported that de-
..composition rates of Gliricidia sepium and S.
.seshan green manure was faster than that of
. Senna siamea and Albizia lebbeck, with that of T
_vogelii showing the slowest rate.
: The values of soil OC from 2 year fallows of
C. cajan. S. sesban and the natural fallow are
comparable to those reported in improved fallow
study at Gairo, Tanzania by Chingonikaya
(1999). Higher valugs of soil OC from improved
fallow than the natural fallow have also been re-
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ported:from improved fallow studies conducted in
the:forest areas of Nigeria by Adesina (1990).
Since high carbon'contént in the soil is directly as-
sociated with larger. humus quantities and-in-
creased.soil fertility (Onim:et al., 1990); it implies
that the three shrub legumes involved.in this study
have 1ncreased the ferullty ‘of-the so11 P

o > t\;..r.\‘ v
SonltotalN S S RS T
Improved fallows of legununous shrubs in thls
study resulted in some improvements in soil total
N. Improvement in soil total'N following im-
proved fallows have. also been reported-in Kenya
by Onim er:al: (1990): Improved- fallow of S.
sesban.tesulted in gfeater ‘soil-total N than what
was observed from other:leguminous shrub. spe-
éies.“This fesult-was éxpected. since different
Sé&’bania spec1es have'been reported'as good
sources of N:in- green manure stidies, - L. 5

- oot ,'—_a;nf .\ ,;ﬂg(-, jv‘ AR

Sonl total and available:P ;-2 ;

Improved fallows of the legummous shrubsre-
sulted in greater improvémient in soil total 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-
ing S. sesban fallow agrees with the findings of
Onim et al. (1990). The author reported that S.
sesban added significantly more P into the soil
(31.4kgP ha' yr")as compared ‘to C. cajan’ and
Leucaena Ieucocephala that contributéd only'4.1
and 4.6 kg P ha yr’ -’respectlvely .Sesbama

R
AL S e

sesban ‘with its deep roots is ‘capable of pumplng :
up- exchangeable bases fromtthe ‘subsoil: Since P,

has been observed to have positive reldtionships
with K, Na and Ca with corfelation ¢ocfficierits of
075, 0.69 and 0'69 respectively(Oniin et al.

1990), these facts may partly-explain high P addi--

tion ifi Sesbanid:plots than in the othér shiub spe-
cies; the natiral fallow and iii'the Continudiisly
croppéd plots. The obsérved decline in-soil avail-
able P with i 1ncreasmg s0il depth ‘agrées with ‘the
f1nd1ngs by*Hartemmk ( 1997y in a study done i in
Tanga Tanzama where hé also-fioted a decrease in
so11 avallable P with i 1ncreasrng SOll depth

DERRSTEN R 4, [ERAST)
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Conclusmns and recommendatlons

Conclusnons :

" “This study- has shown that compared w1th the
natura] ‘fallows and ‘continuéus cropping,’ s1gmﬁ-
“cant d1fferences should be expected when legu-
minous shrubs such as S sesban; T. vogelu and
C. cajan are used as planted fallows ifi semi arid
areas like Gairo; Tanzama The ahalysed soil fer-
tility changes. follow1ng 1mproved fallows of-S¢
sesban, T. vogelii® and C. cajan have shown'that
improved fallows were outstandlng in all the as-

- pects-measured. =
o

,.

Recommendations oo 1

(i)Following t the 1mpre551ve performance of
shrub/tree species in SOll fert111b _improve-

: ‘,ment on farm tnals of these spec1es should
- be 1n1t1ated so:as to examlne the. perfor-
mance of the spec1es under farmer managed

. ﬁelds ;} A;.»:‘ R L - .}

(ii)Further investigations should be camed out;
on the site to examine nutrient dynamics and
sustainability-in crop y v1eld after 1, 2'and 3
year fallow.

- ,)/:—-
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