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succeeding pearl millet (Pennisetum typhoides) crop, the legum

significantl TOmo it i ol i

despite the %réiaflgggiogts yield equlvaleqt .to Crhe b ha_?, B

despite the prevals acute drought conditions. The beneficial

effect of cl Eegi e%i was found to be greatest, followed by moth

bean and g . seems that the beneficial effect of legume
n arose not only from the total N, fixed but also from

the level of mineralized and i
Chant residaes lett ir the Sof?ﬁrolyzab;g organic N contributed by
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‘goil fertility ) ‘
Asia, India, field trial, legumes, arid areas, phosphate
applicatioun, soil nitrogen, pearl millet . :

KATHJU, S. et al.

EVALUATION OF DIVERSE EFFECTS OF PHOSPHATE APPLICATION ON LEGUMES
OF ARID AREAS. ' ‘

Trop. Agric. (Trinidad), 64, 2, 1987, 91-96

Low organic matter and low N in most soils of arid and semi-arid
parts of Rajasthan present the opportunity for the adoption of a
low-input - approach towards improvement of fertility through the
cultivation of legumes. It 1is also felt that soil N, thus
augmented, might contribute much towards the yield improvements of
'subsequent cereal Crops, particularly of pearl millet, grown
extensively in these parts. 1In this regard, the importance of
phosphate fertilization to legumes for the improvement of their.
performance and N fiwation has been documented in a number of
reports. Although mungbean, moth bean and clusterbean are widely:
cultivated im these parts, there seems .to be little knowledge
regarding the effects of phosphate fertilization on these legumes
and succeeding cereal c¢rops. Such an assessment, moreover, is
particularly needed because of the uncertainty of monsoonal rains’
and the drought-prone nature. of the region; the effects of P on
the growth, yield and water-use of legumes in different rainfall
gituations assume Aimportance. Again, the implication of P
application on soil N enrichment and the consequent yield
improvement of the succeeding cereal crop warrant special
consideration in view of the reports of beneficial effects of P on
‘apil N status, even in situations where the performance of the
legumes was not influenced. This paper relates some findings in
these areas. .
Mungbean (Vigna radiata), moth bean (Phaseolus acontifolius) and
clusterbean (Cyamopsis tetragonoloba), grown over three successive
years under low and variable rainfall on loamy sand goils of arid:
western Rajasthan, did not reveal any markg? effect of phosphate
application (0, 20, 40, 60 and 80 kg P,Ogha ) on the consumptive :
use of moisture. The effects on dry matter production and seed
yield were marginal, but not significant. Uniform distribution of .
precipitation during the growing period, rather than its quantum,
had the more favourable influence on plants. P application induced’
a small increase in the available P status.of the soil and also in.
N and P uptake. But the weight of nodules per plant and root CEC
progregﬁively'increased with increasing level of P up to 40-60 kg:
70gha Phosphate application also led to an increase in soil N,
pargicularly of the hydrolyzable organic-N fraction. Effects on
' mineralized N were marginal. The amount of N, fixed was greater in:
‘mungbean and moth bean than in clusterbean bit the mineralized and
hydrolyzable organic-N fractions increased more under clusterbean
While the phosphate levels did not have any effect on the
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;Zié féfzgiéivydryland agriculture, £ield trial, clay loam soil,
’

cropping systems, fertilizer, pilgeonpea, sorghum, sole cropping,

intercropping
PANDEY, R.C. et al.

EFFECT OF N AND P FERTILIZERS ON SUSTAINABILITY OF PIGEONPEA
SORGHUM SYSTEMS IN SOLE AND INTERCROPPING.

IPN, 15, 1992, pp. 12-15

This paper éttempts to identify nutrient manadgement in sole and

intercropping systems which improves the scil environment and :

maximizes productivity on a sustained basis.

- Three c¢ropping systems, sole pigeonpea, sole sorghum, and.

pigeonpea intercropped with sorghum (1:2} were tested under two
sets of fertilizer regions.

i ; i : the sustainable value index .
' tainable yield index (SYI) and 3 |
Tgslfusere compug;d to analyze the comparative performance of sole:

and intercropping systems with respect to fertilizer use.

indi ‘ i a gave maximum
indicate among others that sole pilgeonpe :
g?§e£§g§Z seed equivalent vyield followed by piligeonpea + sorghum:

intercropping at all levels of N under _ﬁtqdy. Eﬁi?iiigg iZEg

application of nitrocgen from 15 to 63 kg hahuminczigs o 54%y eld
40% for sole pigeonpea and sole sorg ; :

gzgeonpea + gorghum intercropping system in terms of piligeonpea

This showed that an
uivalent over the lowest dose. 118 it |
igigrc§g§ of pigeonpea + sorghum was beneficial and efficient

i i . e
poiman TER Lo aas %Etf;i?;?& o M pigeonpes & sorghum
éﬁzérsi?c;p::%jg;%tsyysg?m iit-:te?r?:rlé%pbinga oxier _sole ggophpij;;% riI;: ezggs hgg
b highlighted by mamy worxers. e’ sti‘;st;tin‘?:llf fertilizer
A ot ona a?tiﬂgﬁiifopiiig iﬁii;i tixfizo% management systgms
gﬁgii gigizi%ezlsistaineh prodhction and progzcﬁiijtgaggeihiagigi
523?3 éﬁzlfggiggngsng:ifga éﬁgggiﬁgg%e{i;iiultural systems. ‘

“with Al saturation or a} concentration in
H+ concentrations in the soil solution,

. leaching of ions such as k", Mg
.Poor crop growth on acid soils
and/or man

:very acid with low base status, their mineral hor

thumid tropics deteriorate, chemically and
after clearing that after a few years no

getter techniques of forest cl
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Soil fertility
Review, book, humid tropics, acid upland soils, Oxisols,'Ultisols,

plant _ nutrients, organic matter, so0il management systems,
fertilizer, c¢rop production, Fao

. VON UEXRKULL, H.R.

EFFICIENT FERTILIZER USE IN ACID UPLAND S0ILS oOF THE HUMID
TROPICS.
¥AO Fertilizer and Plant Nutr

ition Bulletin, 10, ISBN 92-~5-102387-
5, 1986, 51 Pp. + references ’

. available.-

On the uplands,

- level of inputs
: which the land is cro
i periods of fallow.

In most cases crop growth in acid soils can be difectly correlated

the soil solution. High

: i : however, favoug weathering
of so0il minerals, resulting jHI the release of 13" 4pg the

ca’* and Mn *.
"is usually caused by aluminium
by deficiencies of phosphorus,

~them into permanent arable cropping.
-Most of the acid upland soils of the humid tro

) : pPics are classified
8 OXisols-(Ferrasols) and Ultisols {Acrisols), Both groups are

> st izons containing
small amounts of most nutrients.

When cropped without bProper management, most acid 80ils of the

physicaily, so quickly

_ _ Crop can be grown on
hem., with adequate inputs and proper care, the annual

Productivity of these soils can far exceed the productivity of
Most fertile soils in temperate regions, ‘ '
here population bressure is low,

till the most appropriate land use system.

shifting cultivation is 6ften L

_ earing are being developed. Gero= .
Purn techniques in which the felled forest biomats is broken down



leguminous cover Ccrop followed by moderate

R o : ise.
. under a short term d P fertilizer show considerable proml

i ions of lime anc
;ﬁgé;c§2¥;ls of intensity caa be d -
‘o . in
iy bcmk:_‘ttivation with no lime or fertilizer inputs, relylng
ifting. cu > or fo |
B Shlﬁtlngfallow periods for regeneration; Lications of lime and P
o tong s cultivation with moderate app o o s to.
cont}ngour using leguminous -cover Crops oy
fert}llzgiéldgically fixed nitrogen and orgi o matter; o ts of
D eras e continous cropping with large an
intensive c
PK fertilizer,
gapable- of reachlng.
productivity. .
i od manag ‘ o
g;ggucgo annually theh eqq;ggiigﬁ ;ﬁ; lgigggse
- i 1113 high ¥yi
avallability qf C . .
eyl ' i tant eoybean
mg:ng igif Hﬁﬁff; Yacid tolerant -and - gisgasit iﬁiﬁf o i ke
acbtaina I - t/ha per ) . .
. S ianagen i eld levels. _
et v cag,g?.good management to achieve Egifeggghor Levels. ia
severaltyzaif fertilizer are recommended by .
High rate

production when three grpgs aiz ﬁ?ken.
‘rateg are very similar ; . Fempe
gggigziE;rmerS siming forcfogﬁarfigisﬁfﬁﬁgaved must be mlnlmlseqc
. ‘ ohi . ing organi
rog” h}ghu;fgigssggTz thig can only be done by conserving g :
For acl _

matter. ot Lime
ic matter ’ :
2igz2;sful sofl management]O ggg crop Ppr i
' ' : o e donted ' ] balance of
aﬁld trogiﬁii %ﬁgﬁlices adopted must supply a correct te
The adro .

a g nic anuxre Ild a t O l e tlllzer-
rganl m a ddl 3 nal minera f r

resigtant cultivars

and P are the three main factors on which

igtinguished and are discussed‘:

i stem that is
i ther nutrieants, a sy
bing iﬁil gmaintaining very high levels of

. . : tropical scils can
ment once infertile acid t/ﬁi of grain. The

n excess of 10 t/ha per crop are now-

he rates used by many temperate:

ductivity programme for:

- phosphorus uptake.
. Plant nutrients'as well as in the
‘Rhizobium, the biological control
- drought resistance of plants.

- In 1980 a Mycorrhiza

~develop - practical ‘technologies to
-biological resource to enhance
‘Although. the content of this
‘America, with particular referen
‘the vaM technology presented can

-technelogy is adap
‘économic conditions.

1250 92 - 12/7¢
Soil fertility
Review, book, Latin  America,

management, agronomic importance,
technologies

Colombia, " CIAT,

- mycorrhizg
CTopping systems,

Practical
SIEVERDING, E.
VESICULAR-ARBUSCULAR MYCORRHIZA MANAGEMENT.

Publ. of GT%Z, 6236 Eschborn, Postf.
462-9, 1991, 371 Pp., pbk

5180, Germany, ISBN 3-8g0gs—

production, is the most severe

half of -the arable land in the tropics. Infertile soi
deficient in phosphorus, nitrogen and
crop production can only be improved whe

in either organic or inorganic form,

amendments are combined

technologies. i i

Vesicular

on more than
is are acidic
potassium.

n fertilizers,
are applied, and when soil
improved . production
n his hbook

vesicular-
ly ignored by most
However, under tontroiled greenhouse
it has been demonstrated that VAM fungi increase
They also play a role in the uptake of other
biclogical nitrogen fixation of

of root bathogens,

Internacional de Agri Cclombia,

j test the agroncmic

crop production systems and to
utilize vaAM i

pPhosphorus uptake

book relates directly +to South

ce to casgava, the principles of

be transferred to other crops and
conditions in tropical Africa and Asia, provided +that the

ted to the prevailing ecological -and socio-
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The present results ¢l

he earl
plgeonpea on VAM fungi Y
be the most effectiv

level. In general, mycorrhizal infection r

by th ' i
v © P source. However, with the exception of Glomy

infection rate tended +
o : : :
uptake of incculated planszcrease with increasing p

indicate a

Seoil fertility . . .
Germany, study, greenhouse conditions, mycorrhiza, pigeonpea,:
" phosphorus fertilizer, plant growth

f clarum,
] evels, p
development and a simiae tencorresponded well with +the plant

DIEDERICHS, C.

With 1 ) _dency was observed wi

uptake}gggu%ated plants ‘a significant 'relationsh;th gq ocake.

upt dule formation and nodule formation/sh b DOetween
ound, in particular with shoot

" IMPACT OF TROPICAL VA MYCORRHIZAE ON GROWTH PROMOTION OF CAJANUS
CAJAN AS INFLUENCED BY P SOURCES AND P LEVELS.

publ. .of the Institute of Agronomy in the Tropics, Univ.
Gdttingen, Germany. Presented at the Int. Symposium on Management
of Mycorrhiza in Agric., Hortic. and Forestry, Perth, Australia,

1992

lzer efficj

. dependent on an effeciii;fnsi
cajan an additive interaction f
: rhizobium was observed resultin 'O-
increased nodule formation and, enﬁinégé

of low grade rock phos i

mycorrhiza. With nganggates n
effective VA mycorrhiza and
lmproved P and N uptake
plant growth. ’

The aim of the present paper revolves around the following
questions: Are there differences' between various VA mycorrhizal
fungi in improving P uptake from different P sources with varying
solubility? Do different P fertilizers exert an effect on the
interaction of VA mycorrhiza and rhizobium? Does pigeon pea take
advantage of a dual symbiosis?
The -contribution of legumes .in -tropical cropping systems to
‘maintain/restore soil fertility is gaining increasing importance.
The most important aspect of tropical leqgumes is their ability to
fix P in association. with rhizobium atmospheric dinitrogen  which:
becomes available to subseguent crops in =~ rotational - cropping
systems. This is true for pigeon pea (Cajanus cajan) which fits
into many agronomic management systems because of its multipurpose:;
use. However, unfavorable scil conditions in the tropics often
impede development of pigeon pea and phosphorous is considered to
be the most limiting . factor. Studies indicate the need for
application of between 20-100 kg/ha of phosphorus. *his; however,
is a luxury most farmers in the tropics with very  limited
financial resources can ill-afford. Consequently, seeking other
possibilities to overcome this problem deserves special attention.:
Tn this context, the management of effective VA mycorrhizal fungi
could become a promising tool to increase the efficiency of
‘applied P fertilizers and thus reducing financial expenses.
The present research work was conducted - under greenhouse
conditions using a non-sterilized P fixing soil. Three P sources
were applied - at the following rates (kg P/ha): single
superphosphate 10, 30, 60; and two rock phosphated from Brazil;
Patos de Minas (total P, 10.7%): 50, 150, 300; and Araxa (total P,
12.1%): 50, 150, 300. The soil contained 2 native species of
Glomaleg: Glomus albidum and Glomus intraradix. The mycorrhizal
inoculum consisted of an air-dried mixture of soll/roots/spores
- and was applied at the rate of 2g/pot. TFour VAM species
- originating from the Cerrado Ecosystem . of Brazil were. teste
. Glomus clarum, Glomus ~ pallidum,  Entrophospora -colombiana,
Acaulospora rehmii and Glomus manihotis from CIAT/Colombia (C-1~
1). Cajanus cajan plants were not fertilized with N but inoculated
with- a peat-based inoculum of effective strains of rhizobium also
“from the Cerrado region. S '
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Sgil giiﬁ§112§§ehhou8e experiment, sorghum, genotypes, mycorrhiza,
ghoéphorus’efficiency,-cost/beneflt analysis

: RAJU, P.S. et al.

IS AND PHOSPHORUS
ENEFIT -AND COST ANALYS

ﬁYCORRHIZAL FUNGI COLONIZATIONS WITH éERGHUM
GENOTYPES GROWN AT VARIED PHOSPHORUS LEVELS.

(SORGHUM BICOLOR)

Plant and Soil, 124, 19%0, pp. 199—204

i - ine benefit and cost analysis
'ThésPszzﬁgczgic;xﬁii;tzgtgg; iigﬁﬁgzd/unit P absorbed) of Glomus
?gsciculatum.colonizapion Wit? sorghum

-grOWE at[géiggﬁzng'igiir?(%fgeﬁiénch] was grown iq a greenhouselin
Oigwpﬁ (3.6 mgkg ) soil inoculated wiph the vesicular-arbuscular
iycorrhizal fungi - (VMAF) Glomus fasciculatum and P
0, 12.5; 25.0, and 37.5 mgkg o
VEMF-root associations on gﬁg?t growth,
Eggierazigiggiiégzltwiii?siisicuiar~arbuscular myc?frafzal
(VAMF) normally benefit plant growth, particularly
enhanced P uptake. Host plants must provid
for development and growth.

and P efficiency

fungi

In this study root colonization witlzi VAMEl aﬁf zggigcagiggg?
creased with increased sol1 C
ﬁ;ﬁggﬁﬁ?zgfs pfg;ts were. less P efficient than nonmycorrhizal

plants Shoot- dry matter differences between mycorrhizal and
hizal plants were .
nigﬂggoiiom VAMg—root asSociations.‘Shoot dry matp%i differences
Eetween mycorrhizal and nonmycorrhizal p%antf w§-nts nilar T
‘goncentrations were considered the costs paid by pla Fs for VAME-
root associations. Values of benefit and cost ana YSl%nweSt :
root associations were highEStl'WhiqonZOll P was
creased with increasing P applicati . '
gggrcalculated costs were pronounced, but not benefits.

and cost analysis may be helpful to evaluate host plant genotypes

and VAMF species to optimize efficiencies of VAMF symbiosis in

different soil environments.

iati i 1y benefit growth and.
iations with plant roots not on ) .
xiﬁgr;?ﬁgﬁmmnt.uptake, but VAMF infected plants can give greater

tolerance to root pathogens, drought, low soil temperatures,

adverse soil pl, -and transplant shock, ggMF;iiﬁﬁiiiz?ﬁ;?:ggfge;agﬁ
1td i lamation and ag ] ce
great poteirtial in land rec L ot fortility (hanaially
id ‘and acid lands, where drought, low s til
grégfiziency), and ﬂigh soil salinity and/or toxicity elements can

' be major constraints to crop production.

EFFICIENCY OF VA

roots when genotypes wers

added at-
i determine the effects of
soll to de oy

through -
e carbohydrates to VAMF :

considered the . benefit derived by
similar P
and’

Genotypic differencgs“
Benefit -
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ation control
digenous methods,
malntenance,

Erosion and desertific
' Review, Africa, in
ethno-engineering,

soil and water con

servation,

’ ) project interventions, research
needs, policy requirements, IIED :

REIJ, C.

INDIGENOUS SOIL AND WATER CONSERVATION IN AFRICA.

Gatekeeper Seriesg Nr. 27; Int, Inst for Environment and
Development (IIED), London, 1991, 132 PP.; price £2.50 ine. p and 2]

The objective of this paper is to asgess the current knowledge of
-indigenous Soil and Water Conservation (SWC) in Africa angd to
identify research needs

rements in the field of

African indigenous swc.
Many parts of Africa

rates between 2 and 4%,
recurrent drou

~and policy requi

agricultural growth.
Numerous reports have warned a
increasing erosion,
mismanagement of natural resource
pressure, and as a result,
concern in East Africa.

In many African countries conside
during and since colonial times

fesources, Yet most goil and water cons
Saharan Africa have failed. A major argu
constructed - often at great expense -
by the "benficiaries", ‘

The most important reasons for these failures in African soil and.
water conservation (SWC) include a dominant top-down approach, the

n and expensive to -
and therefore are
armer training, a heavy
n of conservation works

gainst the disast
degradation,

s. due to increa
8o0il conservation emer

rous effects of
desertification,
8ing demographic
ged as a central

rable efforts have been made

conserve soil and water
ervation projects in sub-
ment is that what has been
has seldom been maintained

capital,

not replicable by farmers, a neglect of f

reliance on machinery for the constructio
and an indiscriminate use of food-for-work.

Partly as a reaction to the disappointing results of in
rural development programmes (IRDP's) with their

tegfated

strong emphasis
on "transfer of technology", the 1980's have seen a growing
awareness of the importance of indigenous envirommental knowledge.
is part of this trend, the awareness of the

importance of




.5The first demonstrates that despite a growing gwarenf§§£;gf its
importeance, African indigenous Sgcegggtlﬁgesizgigzngsg cte . aro
cond analyses presen r s .
Eﬁgigzious_techniéues increasingly abandoned apd.éf'sgérggggions
The third briefly examines the effect of project in entl iné'
Some examples will be given of project 1nterventﬁ;35 , dam g ng
indigenous SWC aind of others .Improving the efficiency

indigenous SWC techniques.

Concluding, the author states amongst Othii tthiﬁdigéggig g%é
i i emerging a
surely, & certaln consensus 18 g th Lo e rona
iques could be used and have a role P . L
Ezgﬁgégs a feeling of disappointment with or even despaL% a?ouz
the failure to narrow the gap between ' food needs an oo

production in Africa and the inability to create conditioqs for.

yinable rural development. .
'gusﬁziiiage between indigenous and modern techniques may 'Ei
required to increase the technical efficiency (coping Wi
degradation) as well as the returns to laboEr (hlghi§ lnzg?ii)'some

ige i t well' known and re
Indigenous SWC techniques are no L1 S S e Lhete

arch. Experiments should be designed b ,
izzﬁnical effEciency, and several techniques should be tesgid at
village level and evaluated by technicians and villagers. h .ma¥
take 3-5 years before the best and most acceptable teclnlcg
package is identified, hence tangibled.reizltg 2;1eﬁiiﬁﬁ_ythai

a is
ained before 5-10 years have elapsed. .
Zgior agencies and governments accept these time frames for

projects.

1254

92 - 13752

Erosion and desertification control .
Latin Bmerica, Ecuador, proceedings, workshop, DESFIL, USAID;

gustainability, slopes, agriculture,_methods,-strategic planning
institutions, incentives, DESFIL, USATD -

HANRAHAN, M.S.
SUSTAINABLE USES FOR STEEP SLOPES.

Workshop Proceedings “Sustainable Uses for Steep Silopes®, vol. 1I;
DESFIL in coop. with USAID, USA; 1987, 47 Pp. + annex

During the Inca period, the Andean highlands were home to 20
million persons, and sustained an efficient_agriculture, evidently

sufficient to support this population, indeed with excess
_production to trade with lower areas. The historical record left

by these peoples attests that it is possible to practice efficient
and sustainable agriculture in the region.
Therefore, a workshop for applied development practitioners, was
held 1987. The workshop had two general purposes:
= To report experience "in implementation and applied research on
the development and the intensified but sustainable uses of
fragile, steeply sloped areas; and
To draw conclusions and lessons learned from past experience for
the design and management of future development -on fragile,
steeply sloped areas,
Presentations were made by persons and institutions that had
attempted project implementation or had concluded applied research
projects based on steep slopes, could document what happened, and
could draw lessons learned, ' implications for pelicy, and
recommendations for the design and management’ of future projects
from these experiences. '’ '

‘The working groups emphasized sociocultural themes and community
‘participation. Those present, most of whom were not social

scientists, were overwhelmingly of the opinion that effective
technical measures for degradation control - such ag terraces,
windbreaks, living barriers, diversion or infiltration ditches,
mulching techniques, crop rotation, cross—-glope farming, and so on
— proved under on-farm conditions, existed. :

‘Farmers, however, and many personnel in public sector institutions

and donor agencies. were unaware that degradation was a problem,
did not immediately perceive or pay for its effects, and were thus
reluctant to apply or continue to apply the efficacious, available
control measuresg, )

The sociocultural deficiencies that the working groups identified
in development projects and programs in fragile areas are, in
general, that lodal participation was not inecluded in development
efforts. and that the talent, leadership, and traditions of the
native: communities and of the national-regional techniecians

‘community were not called upon. In addition, projects are usually

designed to cover relatively short time spans, and so do not




.:Tprovide for
s. : .
.?iogii? design and management of natural resocurces projects, the

working groups signaled a need for an interdisciplinary focus on

the. multiple phases and effects of the degradation problem.
Rt .

Workshop participants noted the existence of certain problem—prgne
areas such as péaramos, dormant volcano craters, -and very hlghE
cloud’forests, which nevertheless offer development potential. The-

key to the development of these areas is multiple, non-intensive,

non-agriculturally based uses (such as a combination of ?orest;y,:
tourism, and public education programs, Or the non-lntenSEKe:
exploitation of indigenous species). Bagic data on e

‘identification and sustainable uses of such zones are lacking.

postproject continuity of degradation-control_

‘Africa, review, land restoration, revegetation,
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Erosion and desertification control
. C _ agro-silvicultura}l
methods, shelterbelts, plantations, rangeland, forests, woodlands
case studies strategies, . constraints, control measures
intervention methods, knowledge gaps’ ‘ o

ELHOURI AHMED, A.
LAND RESTORATION AND REVEGETATION.

In: FRAO Conservation Guide. No. 21, - "Role of Forestry in Combating
Desertification"; FaO, Rome, 1989, pp. 253-265 ’

This paper deals with the objectives of land restoration and
revegetation, the strategies and practices carried out to realize
the objectives within the context of the constraints, and arrives
at recommendations of lines of action to deal with the problem.
The broad objectives of land restoration and revegetation are:

- to restore the land and vegetation for increased food
production. : )

— to enhance food production and also to generate income and to
improve the quality of 1life through resource conservation and
development.

The specific goals are:

‘= Protection of the soil from wind and water erosion and

maintenance of its fertility. _

Protection of catchment areas and perennial and seasonal water
courses to assure regulated flow of water both in quantity and
quality. Also efficient and wise use of the scarce resource of
water.

Enhancement of the productive role of the vegetation to realize
maximum production of fodder, wood, fibers, medicinal products,
tannins, perfumes, gums and other products. )

. Land restoration and revegetation is carried out through execution

of corrective measures on land where the degradation has occured.
The current measures usually executed are summarized in this paper
such as;: ‘ - '
= On cultivated land: '
. Agro-silvicultural methods
. Shelterbelts :
- Plantations on seriously degraded irrigated or rainfed crop
land ‘
= On rangeland
- On forests and woodlands :
- On bare land: sand and sand-dune fixation

The case studies discussed illustrate what happens when vegetation
is destroyed by imbalanced use of land. ' ' : S
The following conclusions and recommendations are drawn:




i 4 3 : i i ially a land use problem
: tation sdegradation is essentia . ' ]
'ngdtigéllggeto success for restoration and revegetation - centres
a . .

Onintegration of land use within ecological context.

Active peoples’ :
' nt can cope with these problems,
gﬁi?ﬁ?ﬂg and strengthening the staff base at .all levels to

execute these programmes, and £illing the present gaps in

gggzéiggién of all available knowledge into working practical

models that can solve the problems.

No effort onr land restorapion and rgveggtatlon‘tgan Zghizve’rﬁig
objectives without the active participation of the Ehrgh ﬂ Thls
cannot be done without motivation. That cger01%% ing1 Jaws
alone has largely failed needs no illustration. ere

for studies to evolve methods of motivation,
that can lead to sound
conservatiohn,

participation, through various means, as no.

coercion and others.
practices of efficient .utilization and
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Africa, Nigeria, study, 1II7a, land-use, shifting Cultivation, goji]
erosion, alley cropping, bush fallow system, no-tillage systemn
economic analysis . !

EHUI, 5.K. et al.

ECONOMIC ANALYSIS OF SOIL EROSION EFFECTS IN ALLEY CROPPING, NG~
TYLL, AND BUSH FALLOW SYSTEMS IN SOUTHWESTERN NIGERIA.

IITA Research No. 3, 1991; rp. 1-5

Based on a simulation model, this paper uses a capital budgeting
approach to determine how land-management technologies . are
compared with each other and with traditional bush fallow systems
in southwestern Nigeria, taking into account both the short-ternm
and long-run impact of soil erosion on agricultural productivity
and profitability.

The analysis is also conducted under two Population density
scenarios (high and low), which permits to verify the hypothesis
that there exists a positive correlation pPopulation
density and agricultural'intensification. This study thus differs
from previous economic analyses in thalt the broductivity effectg

.©of s0il erosion and population growth rate are agsessed.

Five land-management technologies in maize Production are
evaluated in the study., .

They are continuous alley cropping systems with leucaena {Leucaena
leucocephala). hedgerows planted at 2-m ° and. 4-p intervals,
continuous no~till system, and two traditional bush fallow systems
Wwith 25% an 50% farming intensities, .
Shifting cultivation ig typical of ‘traditional agricultural
systems in tropical Africa.

The Internaticnal Institu (IXITA)
concentrated its decades on

in sub-Saharan Africa, nome of them

accounts for the erosion process with its resultant long-term
impact on costs and returns. ‘

These results confirm the hypothesis that there exists a positive

intensity of land use and population density.

increases
pulation density
forest fallow to annual

- cultivation of bermanent fields 'in the- frontier, using labour~
- demanding technologies (such ag the 4-m alley cropping) or
- ©Xternal input demanding technologies (such no-till
'8ystem), becomes the norm only when arable land is exhausted. It

camn, therefore, be concluded that where land value rises due to

: land shortages, farmers with lower discount rates are likely

candidates for the adoption of the 4-m alley cropping system




ibiti high
SRS : farmers exhibiting
S ‘ —till. For those : iy regearch
| STTBSTEY rites under high population density conditions, research
“discount rate i the establishme .

: educin ad, ; -till system.
should focustéﬁltz make %t competitive with thér:P t;oducg;on plan,
. CrOpplng'zyihé technologies fit into the farme p
S memic i i roduction
econom® anéégsi:—farm models reflect the baséilrogen—fixing
D naes involved in agricultural (e'%éh of the resourte
procﬁﬁiiiies of leguminous trees) as well as vy
capas iati d constraints s further

charactéﬁiiiifs liid1‘ and credlt, to name a feW). Thi
(e.g., y

research should now be a priority.

based on a whole-farm modeling approach 1is’

with which farmers must work.
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FAO

SOIL CONSERVATION AND MANAGEMENT IN DEVELOPING COUNTRIES.

FAO S8oils Bulletin
appendices

- conservation and management in the developi

in mind socio-eco

No. 33, ISBN 92~5-10043¢

book was to re—examine

n

nomic  aspects, adminis

technology and financial resources.

The discussions co
organization of sgoi

ncoluded that- there are

1 conservation and mana

solutions were suggested.

S0il consgervation in
however, assigns to
concept. Soil conserv

confined to land un
lands, and can be

the past was commonly equated with

soil conservation a mor
more positive role, in that Ssustained improve
‘the preservation of i

"= 80il erosion, and consequently the need for

der arable use; it freque
associated with mining,

forestry and other kinds of land use.

- 80i1l conservation

measures but - incl

refers not only to

development and management which contribute
and improvement of goil resources,

- 80il conservation

involves agromnomy,
ecology, hydrology,

irreversible. It isg
measures to prevent
has commenced,

8uch, the value of
can be expressed in

is an interdisciplina
soil science, range ma

consequently desirable to take co
cnset of erosion rather than actin

B80il is a basic resource, - for the present

its conservation extends
monetary terms.

mechanical protection
udes all aspects of “land use

engineering, geography, economics, sociolegy
and other disciplines.

- The ' damage. ecaunsed by severe so0il eros

-7 1985,_ pp. 208 +

the question of soil

g -countries, bearing
trative structures,

prbbieﬁs.‘in the
gement - and . possible

. the mere

conservation, is not
ntly affects grazing
road construction,

_ Planning,
to the maintenance

¥y subject, which
nagement, -forestry,

ion ig frequently
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.:é'ﬁ;érvation education and extension are areas where particular 1258
ofs]

: i i in the developing countries. Many
Didneiirsdie ?Eggsfgi iiiigiid due consideration to socioTeconomlc :
ggzgziées conservation education methods fiﬁ? other environments

i & pi of solving their own problems.

.gizhaig%ngégiioizﬁeset—up isgoften uncoordinated with the general
machinery of other Government Departments. This hash}ﬂlmgggigssgi
resulted in ineffective, disorganized programmes whic tiled or
even, in some cases, perpetpated Fhe problem: There aie ex Wﬁich
in many countries of expensive soil counservation structur hLoh
are not properly maintained and whlph result in a worignlng of the
sitﬁation. In many of these countries, technques need gé raciny
be complex. Such simple practices as contourlgg iﬁ erre atg'
constructed with the farmers' own tools, may 1in ? a%? gcalé'
contribute as much as the more spectacular arge
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FAO

GUIDELINES: LAND EVALUATION FOR RAINFED AGRICULTURE.

FAO Soils Bulletin No. 52, FAO, Rome; [SBN 92-5-101455-8, 1984,
191 p. + appendices o PR

The principal objective of land evaluation is . 'to select the
development: i for: optimum land use Ffor each defined land unit, taking inte accouant ) ;
‘Specific guidelines are made for: ~both  physical and socio-ecoromic considerations  and the o
- researgh conservation of environmental resocurces for future usge.

- education .

.— extension and nical s _
- ical and technical aspects. : ) '
Aspgéiiiiial principle, it is suggested that the g?ﬁﬁrlbuzigiigi
FAO should be directed towards thg cpoydlnatlon and %ssemd tlon
of results and assistance to %nd1v1dual countrles,t an chat
individual countries and institutlops should concentrate on
related to their local or regional circumstances.

The need for optimum use of land hasg never been . greater than at
present, when rapid population growth and urban, eXpansion are
making land available for agriculture a ‘relatively scarce .
commodity. The increasing demand for intensification*of existing
cultivation and opeaning up of new areas of land' ' can. only be
satisfied without damage to the environment if land iis classified
according to its suitability for different kinds of-use,: . .
These "Guidelines" are intended to assist field staff in carrying
out land evaluation for rainfed agriculture ' according to- the
principles of the FAO Framework for land evaluation. fThe present
publication is an expansion of the basic concepts of: the framework
giving procedures and methods necessary in evaluation' for rainfed
agriculture. It provides practical guidelines on the planning and
execution of the wvarious steps in land - evaluation, from
interpretation of basic data to the final recommmendations which
form a basis for land use planning and project implementation.
The "Guidelines" refer only to crop production. Both annual crops
{(arable farming) and perennial crops (tree .and -shrub crops) are
included. . : . T
The procedures are applicable at all levels of scale, ranging from
continental -or national, through regional and. district scales,
down to detailed or intensive surveys for local projects, village-
level schemes and farm planning. _ : L
These “"Guidelines" .occupy a position . intermediate between the
"Framework - for Land Evaluation® and detailed local manuals on
evaluation. The "Framework" gives the principles and basic
- concepts on which land -suitability evaluation is based, and
indicates overall  strategies for their application. - The
"Guidelines” provide a detailed methodology for carrying out the
strategies. '
In attempting to be fairly comprehensive, the Guidelines present
the maximum range of procedures or aspects to be covered.: Some
brocedures are covered only briefly. Similarly, the checklists are
intentionally long to ensure that no relevant aspect is
overlooked,
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SKIDMORE, E.L. and R.G. NELSON
SMALL~GRAIN EQUIVALENT OF MIXED VEGETATION FOR WIND EROSION

CONTROL AND PREDICTION.

Agron. J., 84, 1992, pp. 98-101

The purpose Of this analysis was to examine this discrepancy and
derive an improved expression to determine the smali-grain
equivalent of mixzed vegetation. '

Control and prediction of wind erosion requires knowledge of the
of fectiveness of surface vegetative cover. Scientists realized
early the value of crop residue for controlling wind erosion and
reperted quantitative relationships.

Amounts of wheat (Triticum gestivum L.) straw needed to protect
most erodible dune sands and less erodible soils &dgainst strong
winds were determined. Standing stubble was much more effective:
than flattened stubble. ‘Standing 'sorghum (Sorghum bicolor (L.)

Moench) stubble controlled wind erosion more effectively with rows

perpendicular to wind direction than with rows parallel to wind

direction. : o _
giddoway et al. (1965) quantified the specific properties of

vegetative -covers influencing soil erodibility and "developed
regression equations relating - soil loss by wind to selected
amounts, - kinds, and orientation of vegetative covers; w1pd
velocity; and soil- cloddiness. They found a complex rglationshxp
among the different kinds and orientations of residue in terms of
relative effectiveness. '

The relative value of Xinds
controlling erosion must be quantified by so

variable characteristics of the residues.
Therefore, control and prediction of wind erosion require:
knowledge of the effectiveness of surface vegetative cover. The:
effectiveness is usually referenced to as small-grain equivalent.
The procedure used to convert mizxed vegetation to small—grgin
_equivalent was found faulty. Improper weighting of regression:
coefficients caused the conversion procedure to predict that.
adding crop residue decreased gmall-grain . equivalent. The;efore,_
the purpose of this analysis was to improve the conversion of.
mixed vegetation to a small-grain equivalent. The new expression:
derived for this purpose gave a logical coaversion where the:
previous procedure failed. It did not predict a decreasing small=
grain eguivalent with increased soybean (Glycine max (L.) Merr.):
residue in the 0 to 300 kg/ha rande as did the former method
©: " Applied to the same data that were used for testing the previous:
" procedure, the new procedure reduced the error by almost 50%. The
" new. procedure Iimproves the conversion of mixed vegeltation to,

vgmall-grain equivalent.

and orientations of residue in
il, wind velocity, and.
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parcicipatory reseaéch Y,  technology . transfer, farmer-
FUJISAKA, S.

A METHOD FOR FARMER-PARTICIPATORY RESEARCH AND TECHNOLOGY

TRANSFER: UPLAND SOIL CONSERVATION IN THE PHILIPPINES.

Expl. Agric., 25, 1989, pp. 423-433

This paper discusses farmer-to-fa |

participation of resource-poor ££§§m220h?ﬁ3O%&etriiéfithnd e
agroforestry 'technologies, as well as a range of iﬁt iqn o
gg:tigsagrOﬁomlc Zéd biophysical, research issues eriinked,

: earch was done on volcanic avi ylai

Kith moderately well drained acidbf{iﬁgfi;?gi Zé}ggﬁ%}Qeéaén sibes
chhZE%g riie, malze, cassava gnd perennials are grown tﬁréughout
th indreé t erelaye three dlS@ant zones which correspond roughiy
o, cassajéngra Eﬁtude_and rainfall. Upland rice-fallow rotations
and (400~5063 m? maﬁ@afggeiiiiapattzéns ip the lowest altitude
predominate in the middle area (5&%1650mi3%e ﬁziézw Vzotﬁtggns
{especially tomato) and perennials dominate the uppe£ aréf ?65(03f

_ 950 m).

EEZ gﬁtegﬁﬁsci?li?ary research involved scientists from IRRI and
. orts to incorporate a farmer pers i r
; pective used
from agylcultural antpropology to understand -farmers' praggggggs
E:rcept;oqs and technical knowledge, to link this to appro riate
: search into technology_development and to incorporate botﬁ intg
I;gﬁgrliechnglogy adaptation and dissemination
ially, 5 farmers were gelected at rand infe
' . . ! om and info
lEteEVleWed using open-ended, interactive and structured rgiiég
ge:zaigﬁshﬁ;ﬁ§zlhaq been selected after a period of exploratory
_ a etermined some of the key issues faci
Concluding, the author states, th i o s
_ . ' at in terms of farmin
E:Eﬁggoézg}es, fthe experience shows that a simple afieiﬁzzigg
- on-farm research and technology transfer mi i
] C ight
;§05§ﬁ§t.unde;standlpg farmer practice, perception ang tegﬁgié2§
edge; uslng this and farmer experiments to help identify

ec O es a!d I‘esearch 1551.165, barck--up resea Ch on a:“ oo

combination of alternatives that integrates farmer and researcher

concerns. and contributions; and transfer o h S
_ : f technolo o

adaptor-adopters to farmers who want _solutions to ggobfromfnf

.addressed by the technologies. X P ems .-

This work supports the idea th icipati - twoewe
'h o at participation is .a . two=

Eioceis and that a participation 'paradigm' should progfes:?fga
¢ ehg solete view that 'the experts know best' to the increasisgly
ashionable concept that 'the local people know best' . and ohte

“the realistic and helpful idea that 'both experts and local p

have unique areas of ex i i i :
; pertise which collectivel oV
basis for development than either alone’. o Yﬁ?” b
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CIAT .
AFRICAN BEAN-BASED CROPPING SYSTEMS CONSERVE SOIL.

CIAT Annual Report 1989, pp. 49-52

Low soil fertility is as important as disease in limiting bean
production in Africa. This is especially true in areas of high
population growth. More people to feed means that land that once
counld be left fallow and allowed to recover its nutrients must be
constantly used. Less good land to farm leads to more cultivation
of steep slopes and marginal soils. ) ]
In response to the need to increase production and conserve the
soil, CIAT is strongly promoting sowing climbing beans in the

Great Lakes area. These beans generally- yield higher than

traditional bush beans; and when climbing beans grow upward rather
than spreading across the ground, the plants are better protected
from soil-borne pathogens and the damage caused by standing water.

But climbing beans need something to climb on. Having enough

vegetative material suitable for making stakes 1is a major
impediment to farmers growing this kind of bean. Appropriate kinds -

of trees are needed to plant to solve the stake shortage.

These +trees or bushes would have several purposes: they would
gerve as stakes; they would conserve the soil by fixing nitrogen;
they would produce organic matter which would be used as green
manure or animal - feed; and they would counter erosion by
stabilizing the so0il with their roots and by providing windbreaks.
Research conducted on Rwandan farms has shown that timely manure
applications -are important in increasing yield and reducing
erosion. Studies sheow that if manure is applied at a certain stage
of growth of the bean plants - the third trifoliate stage - yields
can be increased by 60%. This can . help farmers maximize the
benefit of their limited fertilizer resources.

Traditional soil conservation practices are studied so that

- accepted methods <can be used as guidelines for proposing

improvements. For example, in Zambia, ~farmers cohcentrate soil
fertility through dirt mounds consisting of organic compost. On

- the other hand, Tanzanian farmers dig pits and compost grass to

enrich the scil. In other areas, farmers grow. %their crops on
~contoured ridges which reduce erosion. ’

But population pressures on land. are threatening these traditional.

systems. and, in turn, increasing soil erosion. Finding solutions

. “to these problems is vital so that the demands on the land do not

~.ultimately destroy the wvery foundation of farming: the soil
Titself. . : '

~major threat to their survival is - land de

method for approximating annual water balance by month;
. B ) I
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mountain Ziiiéonﬁiiidor'clﬁiﬁfy' §01l conservation strategies,
- ; - atlc acto _ i
practices, socio-economic factors, DESFlﬁa USiiglc terms, farmer
! B

STAVER, C.P. et al.

REFINING SOIL CONSERVATION ST :
THE CLIMATIC Fomr RATEGIES IN THE MOUNTAIN ENVIRONMENT :
DESFIL . Publication; prepar ' ID '
pien o Pt ; Dprepared for USAID{ USA; 1990, 36 pp. +
The overall objective of thi 3
this report 1is . to est i i

grogedures for the use of climate, soil, and slope d:giﬁsﬁfiﬁlmgée
LgiignA%z?Tzagfhiogiergétlon projects . with small farmers if thg

in highlands. Use of these proce
fa01lltate the initial selection of soilp éﬁﬁﬁfﬁﬁﬁl'caﬂ Teurey
tgat might be employed. : L o oon Teasures
The . authors discuss briefl - " analyze

. 4 ; : Y, but do- not “anal :
gggéoecgnimlc. and institutional factors, 'ass-ih%;?’feigie:rgie tgf
sue gzztu 33?pplon of appropriate soil conservation measurese
metﬁod foisdetziaiziig in this report the development of a simplé
: . . appropriate soil -¢onservation technoloai
;g ar:g: of ateep slopes. They are cognizant=df*cdhétraiigiogigﬁ
tradPt' erns of land. tenure, social . organization, of labour

ltional crop preferences, existing traditional ﬁéchho : '

g:iggitgaﬁFeiPs, and local perceptions of riSk“and_costslggigﬁé
ponefits . ¢ npame a few of the more' obviousg socioéconomic
on the successful adoption. < of ' noh-traditional

technologies, no matter how a
szandpolnt they may be.
The hill and mountain reqi ‘ in ‘America
' gions of Latin America repre
fragile land resource for innumerable families on smaﬁl ???%sthg
jor i : : ) gradation resulti
sggél eroSlon. 8011. conservation projects directed towéﬁgg ii?g
Eesul.gz: 2;; tk;le;end implemented throughout the region with mixed
report.’ | design of such projects is the subject of this
Siggigg 2.0 begins with a summary of- cohtemporarY' s0il erosion
prob. 8 in Ecuador, follpwed by a brief introductory discussion
f 5581on and sedimentation process in Section 3.0, Section 4.0
En°¥i£§251 SﬁETary oflEhettiFm's field and desk analyses coﬁductéd
: ;. the resultan ecision tree, designed - 25 i
field wmanager in the- imi ; o of peie the
: ] Air preliminary selection of reqi
?pgroprlqte eroslon contrel techniques, is digcussed jjfgégggiig
.0, Soc1oeconpm}c parameters of importance to a more effectiv
gsz_of thg decision tree are discussed in Section 6.0, followed be
i équ551on of the study's major conclusions and recommendationg
b ?S 10n‘?.0. Appendix 1 shows the average monthly water balance
stations in the Ecunadorian highlands; Appendix 2 provides &

and

ppropriate from & strictly technical




on % fsct f soil loss quantification
' i 3 discusses a number of : -
Appﬁn@lies of potential use te ongoing and ﬁuturg prqjigtﬁl O?
teg ?l%mnitoring plan is also discussed. A brief escrq%ix A
2gn:emporary g0il conservation technigues is shown in Appen .
i ite— ific ]

To AShIeve enaen. C Duri initial period, the project mnmust
i cach. During -the initial p od, > _
1earn1$%a§pggrks' This is a period of testing and vglldi;?iiisg
;gargif effective soil conservation interventions, il Eorate
inzzituzional arrangements, and effectlﬁf_ meansdigiasg l:arning

i1i ities. In the secon :
L e o o8 Fﬂﬁ bl in the later phases the project
cus on efficiency, while in the _ :
;ﬁgil%égin to expand and achieve w1def ﬁfveiige. %Eﬁitfﬁ;jiﬁgi
i initi nd only by chance _

t wide coverage 1n1t1ally,.an ! . :
agiigplate in project life. Efficiency may never be aChlevedinfall
wh study includes a decision tree which integrates ra ] é
Tle e, and soil factors in the choice of conservation mzaszggz,in
gigguésion of farmer practices and economic and social fac

. T for
conservation measures; and an appendix on techniques

soil of monitoring

monitoring soil loss as well as a discussion
p;ograﬁi. wide range of physical and social factors - of 1nfluencg
Eévegcceerated erosion processes, conservation progeitsmeiiouif
logically employ a site-specific approach. Thﬁoniigzr:iidn of
additional procedures for the systematic eratic .
gsocioceconomic, community,  and 1nst1tutlongl Vﬁgd héré
conjunction with the technical procedures escri p

highly recommended.

project, implementation must take a
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VOGEL, H.
CONSERVATION TILLAGE FOR SUSTAINABLE CROP PRODUCTION SYSTEMS .

Project Res. Report, No. 4, Departm. of Agricult. Technical and
Ext. Services, Zimbabwe; 1992, pp. 22

“Conservation Tillage for Sustainable Crop Production Systems™

a collaborative programme between the Department of. Agricultural
Technical and Extension Services {AGRITEX) of Zimbabwe and the
Deutsche Gesellschaft fiir Technische Zusammenarbeit (GTZ) GmbH of
Germany. ' ' .

The primery objectives of this technical co-operation project are:
- to assess the soil  and water . Conservation merits ang vield
potentials of geveral conservation tillage techniques based on
animal traction and/or manual labour,
~ to select appropriate cropping systems with smallholders,
Ultimate project purpose is to make adequately tested tillage and
cropping technologies available to resource-poor farmers in the
Communal Areas of Zimbabwe. This will be done on the bagis of
synthesized results of complementary on-station and on-farm
trials. ' ) : :
In addition to the technical programme, the project also comprises
a staff development scheme for Zimbabwean counterparts by
providing funds for post~graduate studies overseas and offering
on-the-job training, :
A major factor causing soil erosion in Zimbabwe is clean tillage
involving the mouldboard plough which is often used too late

(after the onset of the rainy season) and/or done too shallow

(approx. 125 mm) because of a general lack of (suitable) draught
animals. In order to alleviate this problem, communal agriculture
i illage systems which reduce runoff,

ght power and are both practical and acceptable to

the farmer. Although technigques are available, they are vet to be
tested and validated for the different agro-ecological regions and
the prevailing socio-economic conditiong,
A two-pronged approach of complementary on-station and on-farm
trials has been adopted by the project, because there is
widespread understanding that, in order to assist in the
development and adoption of sustainable farming practices,

i pproaches are required that interlink the aspects

sustainability (technical and agro-ecological factors) -

acceptability. '
During the early stages  of project formulation, three main
treatments were selected for investigation, namely: mouldboard
ploughing, ‘ripping into bare ground and no-till tied ridging.
The results of three seasons (1988/89 to 1990/91 of on~station
trials - showed that no-till tied ridging was best from . a soil




o tic i ' i ‘sheet erosion
: i int of view. Except on one occaslon, s
coﬁsgrizgignjgf the order of onrly 0,1 to 0,3 t/ha/gg. att_?izg
Tose h asites. Higher soil loss (2,2 t/ha/yr) from ridge lt s
riszgm;as measured in 1989/90 .at Domboshawg, when apprOﬁ;ma e Z
gog mm of rain fell in a period of Jjust six weeks. At t'fhsiﬁe
timé 9,6 t/ha/yr were lost from the fields ploughed wi
' r . st
lough. . ) .
r;;gldf;:{urfltf algo revealed that the seasonal J.n_fiLu:jan;Eh Oannlegig.i
i ignifi t. In addition, topsol e s
levels was highly 51gn1flcan ddi B P ared o
i nd/or hyeical  characteristics Wwer gh ! to
Ezggglzizld( ThE; interaction was particularly evident with no
ti ied ridging. ) . )
;;i$ iﬁi fir;L gﬁree years' results it wouldlsppgar Eéatéqééh.tgi
i idgi Wi rion
ion, tied ridging will meet the crite > _
?ﬁyrggga yield, levels compared to mouldpoard. plqughlng‘ on;g ig
exgsting management practices, in pqrtlcuigf with respec
Tt ‘planting and first weeding, are lmproved. _
;;EEléééer pggvides an lusight 1nto thi: muitlgi;mnﬁgogiggz
ci i - h, which mnot only
associated with on-farm research, 2 only demand ¢%ee
tion between the farmers and researcners red,
;Zgﬁii: skills in communication by the researcher and a strong
interest in working closely with farmers.
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SCHEINMANN, D.

CARING FOR THE LAND OF THE USAMBARAS - A GUIDE TO PRESERVING THE
ENVIRCNMENT THROUGH AGRICULTURE, AGROFORESTRY AND ZERO GRAZING.

Publ. of TIRDEP-Soil Erosion Contrcl and Agroforestry Project
(SECAP), Part.I, Tanzania; GTZ, Eschborn, 1986, pp. 261 +
‘appendices -

This book is about farming in the Usambara Mountains, but the

‘suggested techniques are applicable to similar situations in other

developing countries. Primary consideration has been given to
providing guidance for specific situations encountered by village
extension workers in-Lushoto District.

. The West Usambaras are a mountain range in the north-east of

Tanzania. They vary in altitude from 1,400 metres above sea level
in the wvalleys up to about 2,200 metres on thé upper mountain
slopes. The surrounding lowland plains are only a few hundred
metres above sea level. Much of the area was formerly covered with
dense forests but over the past decades these have been largely
cleared. .

Intervention is based on establishing macrocontour lines which run
across farmers' fields at prescribed intervals depending on the
steepness of the slope. This line of permanent crops (usually
fodder grasses and .leguumes like guatemala, desmodium, and

‘leucaena), and trees provides a solid erosion control structure

which slows the speed of run-off rainwater and traps soil
particles. The line produces economically wvaluable outputs like
fodder, fruits, firewood, and building materials.

Annual and biannual crops are planted belween these macrocontours
and these are called microcontours. -The project strongly advises
all farmers to plant permanent and annual crops across hillsides
along contours and never to ‘plant in rows running up and down
slopes. '

Farmers are also advised to increase soil fertility and improve

501l structure by applying organic manures like compost, cow dung,

and green manure and to practice mixed cropping since this
provides diversification and reduces the risk of crop failure due
to drought, pests, or disease. R o

The goal of the livestock program is to create an economically
viable alternative to traditional livestock keeping which, through
over stocking and grazing has caused serious erosion problems. The
production and output of local animals is very low and they now
graze on hillsides since the traditiocnal valley grazing .areas are
now -used for intensive vegetable production. .




e . . i hereby animals are
- rhie : i is the zero grazing system, w

hThlsiaﬁserﬁgtlze ;tall and are fed with  fodder grown oiatz
ot tour line. Improved crossbred dairy cattle %fne
macrgggﬁablé income from milk sales and provide Tgnure W
'3223 to improve soil fertility and %?provsagigg y;sergéazed eroded
'Foz included 2 programs; a ores :
5Ei§zggy’p;§tures and planting multipurpose agreoforestry species

i i ields. '

ocontour lines and in fiel _ . .

ﬁéﬁ?goﬁigg and evaluation of the work carried out by the community
nurséries tends to be insufficient.

i ide is well written, . ) s
ghégiggédinformation on laying contour lines, managing nurseries,
1% .

i it +trees, etc. : ‘
Eéﬁgiézgd fiﬁih suppo}ting illustrations. There are also short

sections on fish farming, biogas, rabbit rearing, and human

nutrition. in this book was collected fromf
development workets,

The information and advice his b
farmers, extenSﬁ?nb workﬁgsﬁalriigervatidhs- The book has been
i ions, an Y Dbe
. publications,

flexibly designed so additions can be made, as necessary.

ich is

is presented in easy to read form.
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GRIMSHAW, R.G.

VETIVER GRASS (VETIVERIA ZIZANIOIDES) = A METHOD OF VEGETATIVE
SO0IL AND MOISTURE CONSERVATION. )

Publ. of wWorld Bahk, Agriculture Divison, New Dehli; 1988, 72 pp.

S0il conservation is & world problem.
80il erosion has reached crisis bProportions in India. Over half of

Reducing the topsoil layer  causes part of the subsoil to be
cultivated, meaning that plants will have reduced access to
egsential nutrients and water. : '

Changes in tarming practices have -accelerated this 'erosion in
Tecent years, as farmers switched from'traditional_rotations to
continuous row Cropping in response to a4 growing need for grain,
Top level policy makers recognize the problem exists and have
already spent Rsg, 1,200 M on earthworks as preventative measures.
But this has only covered a few million of India's 328 M hectares,

The costs of constructed soil conservation measures would outrun
the short-term benefits by three or four times, and these
practices not only cost moeney, they also cut production. Farmers
do not look kindly on these practices.

On the other hand, vegetative s0il and moisture conservation
neasures are not only extremely cheap (less than 1/10-1/100 the
cost of constructed banks and waterways) but the farmers can do
the work themselves, and, if they have the blanting material, at
6 .cost. Once vegetative hedges are established  (thig usually

- takes two to three Seasons) they are Permanent. When they are

followed as contour guidelines for cultivation and planting, the
resulting "in-sity" moisture conservation increases yields by at
least 50% over traditional methods. ‘ cor . :

Vegetative - conservation measures hold the- runoff- water on the
slopes longer than other methods, giving it a chance to goak in
over a wide area and recharge the aquifers: Constructed measures
are designed to dispose of runoff ag fast as bPracticable, thus
reducing any change of recharge. Dams rarely recharge aquifers; if
they did, it would be considered that they were leaking,:
The farmers regard the fodder .value of vetiver grass as an
additional merit. 3-4 cuttings can be obtained at an. interval of
45 days, mainly during and shortly after the monsoon, yielding

-enough green fodder for two animals for 6 months in a year.

The farmers have developed their own ways of multiplying and
bropagating the grass. on sloped land, they form smalil section

-‘bunds across the slope and plant 2-3 slips per rill 20-30 cm apart

on the upstream side. In flat fields, the slips are simply planted




\ the
it - i hop off the top of t
Cin . In either case, they ¢ : _the
; in‘the,pli¥gha£gizéw planting inflores;gnci m§§§§§ﬁ sﬁgﬁir_ggven
plant  an 11 if planted after the firs o - i
S herigati i form hedges in about year. s
irri the ilines fo slip
With%utttZEliﬁgigihg are taken from 3-year-old bunds. When w
for fur . !

(]l (o] Structures are to be t Ve
welrs or

iate locations. - :
nd placed at appropria cientists
OreSeer nas long boen need by e amoas knowledge of Indian
Vetlv i The indige i
. of this. hey have gained
are still unaware iated. The knowledge they
. en- appreciated. ; ds to be
farmerslhag-ggﬁ iﬁus—b§§gd s0il conservation SY%E%E;ﬂPeZhould bo
in dea};;g ;;d the other uses of khus, e.g. for fo r
documen . :

: i rkers and
studied. dbock has been prepared to support Etii—g ggnservation
ghls sznin_ developing appropriate 50;} aﬁfegzif“in India and in
Ffarme - : . xpe S

tative systems . systems
measuresugiﬁggg Ezgeshown that conventlogal fﬁgtgnguﬁéiig ig many
other :co - ive to develo ;
have been exXpensl d moisture
on Smalloizgnfzeffective. Vegetative systems Oﬁasoé%féilive when
casesr£§£ion have proved cheaper and mor
conse - :

implemented correctly.

Yearly soil loss of i-5§ t/ha
Under the test conditions the croppin
cassava and cassava. planted betyee
broduced relatively high yields.

contour ridges or contour strips markedl

- Producing optimum cagsava yields.
This book is well worth the attentio

and water conservation in mountain a
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REINING, I,
EROSION IN ANDEAN HILLSIDE FARMING.

Hohenheim Tropical Agricultural’ Series 1;
P.0.B. 105, 6992 Weikersheim, FRG;
PP., price DM 35,00/USD 27.00

Verlag gJ. Margraf,
ISBN 3-8236—1211*5; 1982, 219

The investigations reported here were
basic¢ information on characteristics o
the Andean zone of Colombia. Th
cassava cultivation systems on
investigated,

The research Teported here aim

carried out to Provide some
f 80il erosion Processess in
e effect of culturail Practices ip
the process of soil erosion wag

efined area of the
Furthermore, = conventional and Iimproved
cassava cropping systems adapted to local smallholder conditiong

were to be tested to obtain knowledge based on the influence of
uanagement practices on erosion brocesses. Erosion trials were
eéstablished on slopes with a gradient of 7-20% at two locations in
southern Colombia. : ' .

As expected, the greatest soll logses were found in the clean:

tilled fallow system. However, at the beginning of the growing
period the greatest soi

was predominant. ;
on ridges down the slope where greater g
during .the first months after planting

than in the plots with
clean tilled fallow. These results

show that. soil. conservation

the reduction of

months after planting. 1In this
context thoge cropping systems were the most efficient which

reduced the velocity and the quantity of runoff by physical
barriers. This ig especially evident for the contour ridges and to
a limited extent also for the contour grass strips. Also, a high

initial bercentage. of ground cover reduced effectively the surface
runoff and prevented rill erosion. ' '

Based on these site characEeristics, & tolerable amount . of a
" was calculated.

g systems with sole cropped -
0 contour strips of grass

gement practices such ag planting on
Y reduce so0il loss while

n of those working with soil.

verified by th?f-textf.N

reas., All chapters are well; ' -
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Review, USA, soil and water ‘conservation, tillage systems

Asia, Indonesia, highlands, study, water runoff,
practices, small plots, steep slopes

erosion contrel’

"UNGER, P.W. and T.M. MCCALLA

STEBERT, S.F. and J.P. LASSOIE
CONSERVATION TILLAGE SYSTEMS.

SOIL EROSION, WATER RUNOFF AND THETR CONTROL ON STEEP SLOPES IN

. SUMATRA.
Adv. Agron., 33, 1981, pp. 58

Trop. Agric. (Trinidad), 68, No. 4, 1991, pp. 321-324

ation tillage systems are systems of managing crop residue
ggniigfsbil surfagé w{th minimum or no tillage. Other names are
stubble mulching, ecofallow, l%mited/reduceg/mlnlmum tillage, no- .
tillage and direct drill. Leaving crop residues serves water and
wind erosion control, conservation of soil and water and reduction
of energy use. The review is limited to the salient points that
have been researched over the last ‘twenty years and is limited to
the United States. For our purposes general Femarks in the
sections on seed bed preparation and - crop seedling, control of
wind erosion, control of water erosion, weed control with tillage
and the three sections on soil temperature and the same number on -
soil structure and other physicaL‘_propeFtles are of most
importance. On wind erosion, after a general introduction the wind
erosion equation is dealth with. Tillage has a direct bearing on.
the factors I, scil erodibility; K, soil surface roughness and V,
equivalent guantity of vegetative cover. Surface residue
influences V, tillage proper influences mainly I and K. Partla%
(de)coverage of a field woulq influence L, equlvglent width g
field (maximum unsheltered distance across the field along ;thel
prevailing wind erosion direction). Kind, amount, texture, height
and - orientation of surface residue‘ all lnf;uenpe wind erosiomn.
Tillage operations that minimize soil pulverlz§t10n and smoothing
are effective for maintaining K and keeping clodiness fqr
maintaining I. Examples are given from the USA. A comparable
approach is followed in the chapter on water erosion, using the
-influence of residue and tillage effects on the Universal Soil
Loss Equation. The section on soil temperature deals with the

In this paper soil erosion research and water runof
conventional cultivation (i.e., without soil conservation
practices) and when several 501l conservation measures were used
on steep, intensively-cultivated slopes in Sumatra, Indonesia are
examined. Erosion-inducted effects on selected s0il physical and
chemical properties and on crop yields were also examined. Based
on  these results, recommendations were developed for the
introduction of appropriate soil conservation measures,
This study was conducted in the highland valley of Kerinci,
Sumatra, Indonesia. Irrigated rice cultivation is the dominant
land wuse in the valley;. annual and perennial cashk crops are
cultivated on the hills above the valley floor. Most farmers in
Kerinci cultivate both a rice field and one or more hillside

£f rates under

farms.

S8oils in Kerinci are complex red-yellow podzolics.
Soil erosion and water runoff losses associated. with conventional
and conservation farming practices were measured on° enclosed

runoff plots, using a randomized complete block design with three
replications. -

Five practices (treatments) were selected for study:

— control by conventional cultivation {corn planted two seeds per
hole at 75 em intervals) with no soil conservation measures
employed; :

- conventional cultivation at increased planting density (corn
planted one seed per hole at 25 cm intervalf) and NPK fertiliz

r

T . 3 e : lication (groundnut, with 100 kg TSP ha"'! and 50 kg KC1 h _T.
residue: changing the radiation balance app . ;Wi Y .

Seconpe i;§ w?EEfiSS insulation effégt, and with residue factors corn, with 100 kg urea ha %, 100 kg TSP ha 1 and 50 kg KCl hal);
-?Egnggg in  these effects: residue . age {decoloration; - level bench terraces, with three terraces per 10 m plot, risers

. composition color eometry, distribution and amount, Again
ggmem%xamples{'Finalli fis biological effects on crops are dealt
with. After dealing with soil aggregation, porosity and dens&ty as
affected by tillage, other so0il physical factors dealt-w1t@ as
influenced by tillage operations are soil texture, crusting,
hydraulic conductivity and water storage capacity. Tlllage._

- reduction in the USA can't. be considered without the _rapid

. technological advances in the use of herbicides. It is est%mated“

- to serve from 5 to 15 com of additional water to rain-fed

agriculture. Only. more interdisciplinary knowledge will  advance

~this field of soil science.

75 om .tall and planted to Setaria §p. grass at 30 cm intervals;
T grass contour bunds, with three bunds per plot, each 15 cm tall
and planted to double rows of Setaria 8p. at 30 cm spacing; and
= grass and Gliricidia sepium (Jacq.} Kunth ex Griseb. (an N-
fixing leguminous tree) contour bunds with mulch, -two bunds per
plot, each 15 em tall and planted to. one row of Setaria sp. and
one row of G, sepium, each at 30 cm intervals. Mulch cover was
" .maintained at approximately 50% ground cover by periodically
adding €. sepium leayes following an initial application of
0.5kg m~% (5000 kg ha 1y, ot -
A variety of soil conservation practices are used on small farms
throughout the tropics. Some of the more common practices. include:
contour pleoughing, conservation tillage, the! use of cover crops

v




and ' i hrub plantings along the
1 hes, 'grass and leguminous s :

'2gitbﬂ§lcgraéseg runoff channels, contour bunds, ditches and bench
: . - B

Kgigigﬁié soil conservation techniques are g?neifll%ﬂzriiizazd gg
in h terraces v -

ingerin methods (e.g., benc :
egggggigncg farmers because = of  lower caplta;. and sﬁﬁi?ogi
iequirements. The construction of bench terraces can re

reducing crop yields where shallow topsoils overlie undesirablelﬁ

iubiigghstudy, the use of bench terraces, grass bqnds_aangraii
?us ¢liricidia sepium bunds with mulch resulted in signi 1g20n
%P<D 05) reductions in soil loss' and water runoff in compar

with conventional cultivation methods on steep hillside farms 1in

Sumatra. No significant differences in soil erosion rates were
' 3 i ts. _
ved between conservatlon_treatmen ]
ﬁgseéignificant differences in mean groundnut yleld; gn:intozii
above ground biomass production were observed betw
conservation or control treatments (on a per plant basis).

This research, suggests that agronomic soil conservatlon practices:

known to be effective on gentle (less t%fn 15%) iﬁ;&ﬁiamaggiéigm?i
i . es. :
ited to some steep tropical slop L J
igizgrvation farming measures warrant carefu% COHSlgératﬁggfsﬁgg
empirical field-testing in soil conservation an wa
management projects throughout the tropics.

XIV POTENTIAL CROPS

1269

52 - 14/30

Potential crops

Latin America, Andes, review, book, root crops, tuber crops,
grains, legumes, vegetables, fruits, nuts, research contacts

BOSTID
LOST CROPS OF THE INCAS.

Report of an Ad Hoc Panel of the Advisory Committee on Techn.
Innovation; Board on Science ‘and Technology for . International
Development; National Academy Press; USA; Repr. 1590, 415 PR.,
ISBN 0-309-04264-X, Price £17.15

This book focuses on 30 of the ‘forgotten". Incan crops that show
promise not only for the Andes, but for warm-temperate,
subtropical, and upland. tropical regions in many parts of the
world. ' : ' ‘

It is aimed at informing administrators and research scientists in
both developing and .developed countries of the existence of these
‘lost' plants which, in fact, still exist but which have been
overlooked by agronomists in recent years, after being cultivated
to a high level of efficiency and- distributed throughout the
Andean region of the Inca Empire. _

More than 600 people from 56 countries (see Research Contacts)
have directly contributed to this book. A few species described -
capuli cherry and zambe squash, for example - are not Andean
natives but are included because the Andean types have much to
offer the rest of the world, .
The main objective of this publication is to contribute to the

raising of nautritional levels and the creation of econcmic

. opportunities for the further development of these plants. This

claim appears to be fully justified for the more than 30 Crops
covered in the text. S

The division of the text into the traditional agronomic groupings
‘of Roots and Tubers, Grains, Legumes, Vegetables, Fruit and Nuts
is  logical and provides ready reference to the common or
vernacular names of the crops. oo

The text is devoted to roots and tubers, reflecting the importance
which still exists in some Andean regions of the numerous members -

- of the Cannaceae, Legquminosae, Cruciferae, Solanaceae, Basellaceae

and other families which have edible roots or tubers. The second
most important section is the fruits which - inélude many
commodities which are now becoming, or are likely to becone,

important in international markets.

Most crop sections have an introduction which 'contains general
comments on their importance and potential usefulness, followed by
lists of gspecies and cultivars, where applicable, the Ffuture
brospects .for '~ the crop, nutrition, - agrondmy, environmental
limitations, harvesting information and research needs.,




There are ' i i include Research Contacts for

" There are useful append;ces which inc ta

. individual “crops and sélected references under specific crop
" headings. ) ) . e
Ehis r%port has been written for dissemination to administrators,
entrepreneurs, and researchers in developing countries as well as
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in North America, Europe, and Australasia._lt is not a handbook'or
scientific monograph: references are provided for regders seek;ng
additional information, Its purpose is to provide a brief
introduction to the plants selected, and it is intended as a tool.
for economic development rather than a textboqk or survey of
andean botany of agriculture. The ultimate  aim  :s  to raise
‘nutritional levels and create economic opportunities, particularly
in the. Andes. The report, however, dgllberaﬁely descrlpes the
promise of these plants for markets in industrialized nations. It
is in these countries (where a = concentratipn of research
facilities and discretionary research funds may be found) that
many important research contributions are likely to be ma@e._

This book will be of considerable value to anyone wishing to
promote the cultivation of these crops which have been overlooked
tor such a congiderable period. ‘ _
This book has been produced under the ausplces of the Adv;sory
Committee on Technology Innovation {ACTI) of the Board on Science
and Technolagy for International Develppment,' National Research
Council. ACTI is mandated to assess lunovative scientific _and
technological advances, particularly empha81glnglphose appropriate
for developing countries. Since its founding in 1971, it has
produced almost 40 reports identifying umnconventional scientific.
subjects of promise for developing countries.

Crops,

VIETMEYER, N.D.

LESSE

R=KNOWN PLANTS OF POTENTIAL USE IN AGRICULTURE AND FORESTRY.
Science, 232, 1986, pp. 1379-1384

The purpose of thisg article is to give a g
pPlants that still have not been exploited,
particular global problems where underexploited plants seen ?
notably promising. It results from knowledge gained

program at the National Research Council, which for the past 15

years has been evaluating under-recognized Tesources +that could
help developing nations.

The lesser-known food Crops that remain outside the fold of

science have not been rejected. because of any inherent
inferiority. Many. have been overloock
native to the tropics, a regi

world's research resources ‘are  concentrated in  the ‘temperate
Zones.

While many food crops are neglected because
tropics, even more are tegelected because they are scorned as

'Poor people's plants", Peanuts, potatoes, and many other common
Crops once suffered from this same discrimination.

qﬁ boor people's crops alszo suffering

1ighlands of South America. The
Indians there are among ‘the poorest people in the Western

Hemisphere and, except for the potato, their Crops remain outside
the mainstream of agronemic science. '

When Francisco Pizarro and the Conquistadores invaded Peru in 1531
they initiated events that 70 years later br
Europe. However, they ignored several do
were virtually lost in the collapse of the I .
This review of gome underexploited tropical
promising food crops such as the 0il palm Jesse
grain amaranths {Amaranthus 8ppP.), quineca (Chenopodium guinoa) and
oca  (Oxalis tuberosa) which have been largely overlooked by b
research resources in the temperate zones. Among the legumes il
discussed, the groundnuts (Apios americanum and Voandzeia [Vigna] i
subterranea), yam - .beans (Pachyrrhizus Spp. ), winged. beans
(Psophocarpus tetragonolobus) and adzuki bean (Vigna angularis)
are’ considered to warrant further development. Notes are giveh on
the potential of some more obscure tropical fruits, including
those belonging to the Solanacea and Ammonaceae, arid zone crops
including"'tepary beans (Phaseolus acutifolius) and marama beans
(Tylogsema esculentum), valuable resource shrubs and such N-fixing

trees as Leucaena leuCocephala, Acacia mangium, Mimosa scabrella
and Calliandra calotbyrsus, : :

ense of the remarkable
as well as tg highlight

they are in the

crops, highlights
nia. polycarpa, the
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SPORE

SORGHUM AKRD MILLET NEW ROLES FOR OLD GRAINS.

SPORE, 29, 1992, p. 6

As Africa strives to close the gap between population and food:

production, sorghum and wmillet will become of increasing
- importance. This will be especially so where weather patterns are
unpredictable because maize is much less adaptable to inadequate
erratic rainfall. e .

There are two broad categories of sorghum; red or brown sorghums,

which often contain bitter tasting tannins in the seed coat, and
white sorghums, which do not. The tannine deter predators but must
be removed in order +to make grain acceptable for human
consumption, )

Sorghum is both  drought-resistant and able to +tolerate

waterlogging better than maize because of its deep and well-.

branched root system. It is also remarkably pest-resistant, but
unfortunately the compounds that help protect the crop from birds
and insects make the grain and the stover less palatable and less
digestible for people and livestock.

There are also two major types of millet; finger millet . and

bulrush millet. They are very different in appearance. The grain'\

of finger millet is contained in a "hand" of digits (hence the
name) and the plant seldom grows higher than 1.3 metres. Bulrush
millet can grow to 3 metres. Millets are even more drought
resistant than sorghum and can give good yields on infertile,
sandy soil which would be unsuitable for most cereals. But millets
are very susceptible to bird damage and, as more children attend
" school and are not available to scare birds, this can cause
. considerable losses., Parmers are also inclined to switch to maize,

a8 has happened in Kenya and Tanzania, because millets and sorghum -

demand a great deal more werk to harvest, store and process,

Sorghum and millet are very similar to maize in their nutritional
value. Traditiomally both grains are prepared by pounding- to
remove the husks but, millet and sorghum flour does not ‘keep well

and fresh flour has to be prepared reqularly. New techniques for.
easier processing are urgently needed and there have been some

promising developments in mechanical decortication.

A dry abrasive technique for milling of the husk off sorghum was

-developed from a Canadian design and promoted by the Internatiocnal
Development Research Centre (IRDC). About 40 machines were made
.. locally and installed in Botswana, and trials and demonstrations
~i'set up in several other SADCC countries. These decorticators
proved well-suited to small-scale operations, as the cost of
équipment is low. The cost of transportation of grain and products
Lo and from the mill is minimized, employment is created in rural

~utilization, major dwarfing genes,

when mil o
high vyield of ' white sorghum
However, it i LfFi - can  be obtaineqd.
levels of colour and taste, TOPs to acceptable
An alternative technique for semi ’

If techniques can be erfect
égigﬁi )quaEFiEies P mille?:d ok s (partiéﬁ?;rii Mo
cghum),  whic can be grown on the extensive i
utl%lzed semli-arid laqu of Africa, the conséZﬂinsggll 'Eﬁder-
Prorfound and far reachlng:;on'food secutrity, on. rural emw}o bﬁ
. N many parts of the continent. Proymen

domeetioillet (Pennisetum glaucum) f.e. i sorghum .

Somest L in Aﬁrlca but can withstand more heat and drought
and yet reliably produce a nutritious grain crop. Whileugew

advances can be made in the f :
i : o k
low lignin bmr genes, 77199 crop using recently discovered

being used to transform
temperate agricdulture,

germplasm resgource base, a high grbwtha very large and varied

rate, efficient nutrient

‘ . earliness 0vod het i
several cytoplasmic-genic male . SR, G eterosis, and
. ste
production., Seed is sterlle systems for h

grain hybrids which i :
conditions, the yield ; ) . Endgr optimum
days) hybrids is high - ¥ maturing (85-90




