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l\Mt,.d: To date, the site-specific, mixed reports of the influence of hedgerows on crap yields 
provide little predictive insight into which type of'ree/crop combination is most appropriMe 
for a specific localion. The Alley Farming Nerwork for Tropical "'rica was eslablished in 
1989. The objectives of ,hat netwe" include 'he iden'ification of the best hedgerow species 
and managemenl practices for /rapical "'rica. The resuilS of Ihe firsr 3 years of network 
activities were assembled into a statistical database as a means of cross-site compal'ison of 
.IIer farming research. Based on 'ree heigh~ 'he performance of Senna siamea was best in 
humid environments and Acacia auriculiformis die! well in subhumid regimes. Several species 
nor regularfy associared wilh ..""I·arid environmenls (e.g., Albizialebbeck, Senna speerabills) 
aulperformed 'hose rhal are so associated (e.g ., Faidherbia albida, and A tortilis). When 
compared 10 monocrop controls, maize (Zea mays) performed well as a hedgerow inlercrop, 
bul cassava (Manihol esculenta) and calion (Gossypium spp.) performed poorly. 
DimensionJess indices are proposed as a means of comparing alley farming systems between 
sites. The ra'io of hedgerow intercmp to monocrop prooucriviry values (FYI) of 'he maize 
iMercrops ranged from 1.72 to 4.06 and 'hose of cassava f,om 0.13 ro 0.80. The FYI indices 
01 the maize/Leucaena system covar;ed sign;ficantly with lOtal soil N (r = ~. 66), extractable 
P (r = 0.84) and o,her si'e characteristics. The RETURN index represenrs rhe change in 
intercrop performance wi,h each incremen' of hedgerow pruning inpurs. The sensitivity of the 
RETURN index to the amount of foliage pruned is proposed as a '001 in oplimizing alley 
cropping systems. 

1. Introdudion 
The Alley Farming Network for Africa (AFNETA) was inilialed in 198910 promote 
research in alley farming systems throughout lrop ical Africa IAFNET A 19921. It has 
four research objectives: multipurpose tree screening, alley farming management, the 
integration of livestock into alley fanning systems and the socioeconomic assessment 
of alley farming/cropping . Over Ihe last decade numerous experiments have been 
conducted on the selection of different Iree species as hedgerows in different 
agroecological zones and in Ihe management of alley farming systems. At the 
conclusion of the first 3 year phase of the AFNETA Project, research results were 
assembled into a database in order to make preliminary cross·site comparison of the 
experimental results. The data were provided by Ihe individual network cooperators, 
assembled onto a spreadsheet and then analyzed . Separate databases were 
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assembled for screening multipurpose trees and management regimes for alley 
farming. This paper presents the results of the AfNET A data. 

2. o..ta Base Development 
2.1 Data sources 
Data incorporated in the AfNETA database includes published and unpublished 
experimental results. Papers prepared for the recent AFNETA workshop held at the 
International Center for Research in Agroforestry (lCRAf) provided an important 
source of current data [AFNElA 1992J. Not all cooperators had completed the 
standard site characterization form previously prepared and distributed by AfNET A 
headquarters staff and therefore, data is missing for some case sites. Some 
cooperators failed to provide AfNET A headquarters staff with any information and 
these were not included in the database. 

2,2 Compilation 
The data was initially compiled on a lotus 1·2·3 spreadsheet. Data entry was 
conducted in three steps. First, all cooperators were assigned a country/site number 
and relevant climate and soil informat ion was entered against that number. Some of 
the data were obtainerl from the Resource Information System [liT A 19911. a 
geographical information system developed by the agroclimatology laboratory at the 
International Institute of Tropical Agriculture, Ibadan, Nigeria. Combinable 
spreadsheets were prepared for the general site characterization, tree species 
performance and alley farming management. 

2.3 Analyses 
The spreadsheet data bases were imported into SYSTAT IWilkenson 1966al. a 
commercially available statistical software program. The alley farming tree species 
screening and alley farming management data bases were imported as separate files 
and analyzed using the basic statistics, correlation and regression modules. In some 
cases derived variables were created from primary data. Graphics were prepared 
using SYGRAPH [Wilkenson 1988bl and freelance Ilotus 19891. 

3. Results and Interpretation 
3.1 Site/climate/soils data base 
Results of cooperators from 19 African nations and 44 sites were examined. Of 
these, 10 sites were in the humid, 13 in the subhumid and 11 in the semi·arid 
tropics. Across these sites the mean annual precipitation ranges between 631 and 
2501 mm y,-' and the mean annual temperature varies from 13 to 27.5 0c. The 
initial soil data properties, prior to the establishment of the alley farming systems, 
showed wide ranges in soil N; and some values appeared to be extremely low. The 
pH of the surface soil (0·15 em in H,O) varies between 4.1 and 7.9; extractable 
phosphorus in the surface soil (0·15 cm, Bray 2P) ranges from 2 to > 100 ppm. 
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The correlation and probabilities of covariance of selected environmental 
parameters is presented in table 1. Statistically significant covariates include annual 
temperature and PET (r = 0.62); total soil nitrogen and carbon (r ~ 0.74); and 
between total soil carbon and the cation exchange capacity (r = 0.73). A negalive 
correlation between annual precipitation and soil pH (r = -0.68) presumes soil 
weathering. Similarly, the covariation of mean annual temperature and total soil 
organic carbon (r - -0.50) indicates that the fertility (N) and nutrient retention (CEC) 
of many of the warmest sites may be controlled by a paucity of soil organic matter 
as was demonstrated by Feller et al. (1992) for 32 West African soils with low 
activity clays. This further suggests that one of the network objectives in the warmer 
tropical regions of Africa should be to increase the soil organie matter through alley 
farming systems. The covariation of environmental variables across the network 
countries reflects a good representation of sites across tropical Afriea and resulted 
in no unexpected (or difficult to explain) relationships. 

Table 1. Correlation matrix of selected environmental par.Jmeters' of AfNETA sites 

PET 
MAT 
pH 
N 
C 
P 
CEC 

MAP 

-0.193 
0.329 

-0.676··· 
0.291 
0.411 
0 .165 
0.437 

PET 

0.615··· 
0 .257 
-O.22~ 

-0.391 
-0.022 
-0.499 

MAT pH N C P 

0.Tl8 
·0.241 .0.033 
·0.501- ·0 .266 0.739··· 
0.229 .0.120 ·0.094 0 .049 

·0.368 -0.276 0.801"· 0.727"· -0.089 

Note: ' MAP = Mean Annual Precipitation (mm yr'); PET = Potenli.al fvapo-lranspiralion; MAT "'" 
Mean Annual Air Temperature r 0 ; pH = Soil pH (HID, 0· 1 5 em'; N = Total soil nitrogen (%t, 
0-15 em); C "'" Total soil organ iC carbon (%0, 0-15 em); P = Extractable phosphorus (lJ.g" , 0-15 
em); CEC = Calion Exchange CapacMY (me 100 g" soil. 0 · 1 5 em) 

3_2 Tree species perform~nce data base 
Tree height after one year of growth from 10 counlries and 15 siles are presented in 
table 2. Sites 3, 7 and 2 are in the semi-arid, sub-humid and humid zones, 
respectively (dala nol shown). A wide range of tree heighl, ran!:ing from 17 cm - 580 
cm was observed across all species and sites one year after planting. Tree height 
measurements can only provide indirect evidence of the suitability of a species 
within an agroecologieal zone, due to differences in the phenology of species. 

The height of the most frequently evaluated tree species confirms the versatility 
of species such as Acacia auricu/iformis, Senna siamea, S. spectabilis and Leucaena 
leucocephala in the sub-humid and humid zones (figure O. 
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Fi" ... 1. Height of selected tree species after 1 year In different 
agroecological zones (data from AFNETA cooperators) 

The adaptability of tree species for the semi-arid zone is not readily apparent from 
these data, as not all the species listed, respond positively to more favorable rainfall 
conditions (humid> sub-humid> semi-arid) with the exception of Acacia tori iii., a 
common species in semi-arid savannas of east and southern Africa, which also 
occurs in North Africa and the Middle East (Gates and Brown 1988, NAS 1979).The 
growth of Faidherbia albida, recommended as a promising tree species in semi-arid 
Africa [NAS 1979), improved under more favorable moisture conditions. In many 
cases, the performance of F. albida in. the semi-arid areas was inferior to that of tree 
species associated with more humid climates (e.g., A. auricu/iformis and S. siamea). 

Overall, from the 16 cooperators who used the 22 tree species being evaluated, 
there were 13 7 reports of tree height, 48 measurements of above ground tree 
biomass and only 40 entries of tree basal diameter. This shows that many 
cooperators only reported above ground measurements, because of their 
understandable desire for a rapid, non-destructive appraisal of tree species 
performance during the course of establishing hedgerows for other expe:lmental 
purposes. 

Unfortunately the measurement of the tree basal diameter, which would aid in 
the estimate of allometric productivity, is absent from most of the agroforestry tree 
screening databases (Anderson and Ingram 1988). In future, it is recommended that 
this relatively easy to measure parameter be recorded along with tree height. A 
distinct advantage of including the more comprehensive biomass within the database 
is that, when compared to the soil data already included within that database, the 
tolerance or adaptability to environmental constraints and productivity of the 
different species wi II be more apparent. 
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At present. the socioeconomic values of different tree species have not been 
included in the tree screening database. In a more closely defined context. the value 
of a given tree species is related not only to its productivity within a given alley 
farming system and its subsequent influence upon soil fertility. but its additional 
uses. particularly as fuelwood {lillie 19831. forage IParkash and Hocking 19861. 
food {fAO 1983. Arkco1l1984J. industrial products IMugedo and Waterman 19921 
and medicine ILevingslon and Zamora 1983. Oliver-Bever 1986. Kokwaro 19761. 
These crileria are deciding (aclors when farmers must select from species of similar 
productive capacilies. 

3.3 Crop m~n.gemenl dal~ b~se 
Most of the collaborating AFNETA scientists were not able to send complete data 
sets, particularly data on the yield o( the monocrop control and the amount o( 
hedgerow prunings applied to the intercrop. because the alley (arming experiments 
were still in progress. Information on monocrop control yield and liller application 
rates are essential (or cross-site comparisons of dissimilar alley farming systems 
[Parton et al. 19871. Precipitation. temperature and nutrienl availability are the 
primary regulators of crop productivity. Alley (arming. and other types of agro(orestry 
interventions modify. but do not control these influences. particularly nutrient 
availability {Young 19891. temperature [Monteith et al. 19911 and soil moisture 
relations {La I 19891 . 

Un(ortunately. the broad controls of climate upon crop productivity are not 
readily apparent in table 3. except (or the covariance of overall intercrop 
productivity with site latitude. This is due to the wide range o( growth potential and 
harvestable products of these different intercrop species. particularly cassava 
compared to grain crops [Purseglove 1974. 19751. One trend is apparent: as the type 
of alley farming system becomes more specific. a stronger covariation of 
environmental conditions and yield is observed (table 3). When all intercrop yields 
are taken into consideration. relatively few direct modifiers o( crop productivity 
covary with yield. When specific alley fa rm ing systems are considered in a step-wise 
fashion. greater covariation is observed. The mosl specific case is Ihat of the 
maize/Leucaena alley farming system. where soil pH. tOlal soil nitrogen . extractable 
phosphorus and annual precipitation covary with maize productivity_ Thus, the 
discuss~on of alley farming in a very genera l context is dan gerously vague and may 
have lillie meaning in and of itself. Rather, specific alley fa rming systems should be 
investigated individually. 
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T.ble 3. Conel.ti"" matrix of ..,Iectod environmental paramete,. with overall h.dg.row 
intererOf' yiofd 

Co-variate 

loC/tude M 
Rainfalllmm yr .,) 
Mean aooLUI temperature r C) 
Niuosen (g kg" ) 
Phosphorous (ppm) 

pH-H,O 

Overall 

.0.14"·· 
·0 .19 
·0.21 
.{1.14 
0.24" 
0.32 

Hedgerow inlercrop yield 

AU Maize All Maize! 
L.~ae~ L~n., 

-0.12 0.06 ·0,08 
0 .29 0 .06 037" 

.{1.24 .{1.2S ·0.01 
0 .8S"· O.SS" 0.58· 

.{1.79 0 .01 ·0.81"" 
0 .70··· 0.66" 0.43'" 

In terms of AfNETA, the specific systems are extremely fragmented (table 4). Of 
the 79 different alley farming system combinations (hedgerow x intercrop) entered 
into the crop management database, only one system is under investigation at more 
than 5 sites. This is Leucaena /eucocepha/a intercropped with maize. When 
additional treatments within sites are considered, the maize/Leucaena system 
accounts for 14 entries into the crop management database. Among the 30 
hedgerow x intercrop combinations, 23 are under investigation at less than 3 sites. 

Because alley farming management h"s a mod ifying rather than controlling 
importance on crop productivity, it is important to develop comparative indices of 
alley farming data which compare specific alley farming sites, given the current 
fragmentation of these systems across the network. A fi e ld yield index (FYI) of alley 
farming performance was proposed by Woomer and Swift (1992) as a dimensionless 
index. FYI is the ratia of crop productivity under alley farm ing dnd control (no alley 
farming) monocrop conditions on an entire field basis. Crop yields must be high 
enough to compensate for the field area devoted to hedgerows in order to have a 
value of 1.0, the point where alley farming and monocrop yields are equal. 

The FYI indices for AFNET A trials range from 0.23 to 4.06 for specific systems 
(table 4). For cassava and cotton there were overall yield reductions under alley 
farming management (figure 1), however, the results for cassava do not include the 
value of intercropped Cajanus cajan. The FYI of beans, rice and cowpea range from 
1.13 to 1. 16, suggesting a marginal, but not necessarily an econom ic improvement 
of yields under alley farming. Average maize yields were 2.83 times greater when 
alley cropped than under monocrop conditions. However, the overall maize results 
were greatly influenced by the performance of maize at Niaouli 2 in Benin, where 
the maize had performed very poorly as a monocrop. 

The FYI ratio describes the benefits of alley cropping. When these effects are 
correlated with selected environmental variables (table 5), the advantages of this 
indexing approach on the estimate of total crop yield (table 3) is apparent. Again, 
covariants achieve greater significance as the alley farming system becomes more 
defined, although not necessarily more explainable. The negative correlation of 
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precipitation and FYI maize/Leucaena (r:-0.54) suggests that maize may be more 
drought tolerant than many of its hedgerow companions. Alternatively, this may be 
a result of surface mulch ing, resulting from the application of prunings. 

T .... I. 4. Th. ratio of all.y farming control monocrop yi.lds (FYI) and the incru .. in yi.ld 
per unil of all.y farming inputs (RETUKN) from AFNETA field sit .. 

Crop Tree n FYI' Retum' 

CASSAVA (overall) 10 0.68 (0 .08)' -1.010.35) 
Anthonotha macrophylla I 0.80 0.80 
C~/Ii;mdra cOIJothyrsus I 0.23 ·2.80 
Cajanus cajan 7 0.79 (0.15) ·0.53 (0.47) 
H~rung.,n., ~gasca,iensis I 0.29 ·3 .04 

COnON lo"",olll 4 0 .80 10.(6) ·0 .29 (0.09) 
Senna spectabilis 2 0.75 ·0.22 (0.02) 
Leucaerlo1 leucocephala 2 0.85 ·0 .36 (0.08) 

MAIZE (overall) 44 2.83 (1.65 ) 0.24 (0.30) 
Faidhetbia albich I 1.98 1.19 
Anda au,;cu/;{Otmis 3 1.45 (2.07) 0.09 (0.03) 
A.lbiza lebbeck 4 2.28 (1.7) 0.16 (0.11) 
Acacia mangium 2 1.33 (2.74) 0 .09 (0 .04) 
u/Uandr .. ulofhyrsus 2 2.02 10.72) 0.12 (0 .05) 
Senna S;MJlei1 3 4 .06 (2 .82) 0 .11 (0 .01) 
Senna spectabilis 2 1.72 (0.45) 0.07 (0.03) 
Flemingia macrophylla 2 2.49 (1.38) 0.23 (0.13) 
Gliricidia repium 5 2.8410.95) 0 .46 (0 .. 42) 
CIi,;cidia sepium (hyb) 1 3.42 0.66 
Leucaena diversifolia 2 3.4013 .59) 0.11 
Leucaena /eucocephala 14 2.52 11 .76) 0.14 (0.17) 
Prosop;s juliila, .. 1 3.62 1.24 
Tephrwi,. candida 2 2.54 11.78) 0.25 (0.01) 

BEANS loveroll) 1 1.13 10.(6) 0 .02 (0.01) 
Acacia salign .. 3 1.13 (D.(6) 0.02 (0.01) 

RICE (overom 6 1.14 (D.43) 0.01 (0.06) 
Sennlil siMrlea 2 0 .92 (D.36) ·0.02 (0 .05) 
Gme/N arbo,ea 2 1.25 (D.67) 0.0 1 (0 .09) 
Clifcidia sepium 2 1.25 (0.46) 0 .03 (0 .06) 

COWPEA (overall) 9 1.1610.26) 0.02 (0 .04) 
A",hano/h. macrophyfl. 1 1.27 0 .02 
C~I1~ndr .. calothyrsus 1.60 0.10 
SeOO.1 siamea 2 1.00 10.03) 0.00 
G~in.1 atbotra 2 1.17 (0.43) 0.01 (0.1J.4) 
Gfirkidia sepium 2 1.1410.25) 0.01 (0.02) 
Harungan..a mad.18.1S~(~nsis 1 0 .96 ·0.01 

Notes-. I FYI = rleld yield index; I retum • ~um in crop yield to alley farming inputs; 
1 parentheses ( ) denote the Slandard error of Ihe mean 
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Table 54 Correlation matrix of selected en\fironmental parametets with the ratio of 
hed,erow intercrop yields to monocrop yields on • field .re. basis (FYI) 

Covariate ... .... . . Hedgerow inlercrop yield . .. . . .. . . 

Ov .... 11 All maize .... 1 Leucaena Maize/Leuc~n .. 

Rainfall (mm y,-') ~.42··· .Q.34' 0.6)' .0.56'" 
Nitrosen (8 k&" ) -0."8'" 0.68'" ..0.66' 0 .66'" 
Pho.phorou. ("8 go,) 0 .56' 0.66'" 0.79" ..0.84'" 

Total soil nitrogen and the benefits of alley farming management are negatively 
correlated (table 5). This suggests that nitrogen defi cient soils are more likely to 
benefit from alley farming interventions. This is consistent with the observations of 
Chiyenda and Materechera (1989) in Malawi . as well as Yamoah et al. (1986) and 
Kang et al. (1985) in Nigeria. This means that at some cri ti cal level of soil nitrogen, 
it becomes disadvantageous (from the point of view of yield returns) to practice alley 
farming on very fertile soils. In the case of the ma izelLeucaena system (r=-0.66, 
Table 5), this critical N level was calculated by means of regression (where FYI = 1.0 
and FYI: 2.96 - 7.88% N) as 0.25% N. This approach is, however, simplistic as 
alley farming has been shown to infl uence soil n it rogen content over time [Kang et 
al. 1985[ . Furthermore, glasshouse studies have dem onstrated intra-specific 
differences in the nitrogen-use efficiencies of Leueaen. leueocephala and Glirieidia 
sepium [Sanginga et al. 19911. 

The correlation between FYI and available phosphorous suggests that alley 
farming management is dependent upon, rather than contributory to the reserve of 
phosphorous in soils. This is in contrast to the result of Kang et al. (1965) and 
hypotheses that hedgerow intercropping systems improve general nutrient cycling 
[Young 19891. In the case of maize alley cropping, the critical level of available P 
necessary to sustain the system (where FYI = 1.0 and FYI = 0.19+ 0.17 available P) 
is 4.8 ppm available P as measured by the Bray 2 method (r = 0.66, P < 0.001 ). 

One difficulty in the use of FYI as a cross-site inde. of alley farming 
performance is that different amounts of hedgerow prunings are being applied at 
different sites. Kang et al. (1985) found that yields increased in proportion to the 
application rates of Leueaena prunings within an all ey cropping system in Nigeria. 
When the pruning application rate increased from 40 kg N ha" to 80 kg N ha" 
cowpea and maize yields increased 2,2-fold. Thus, comparing FYI indices 
constructed from intercrop yields receiving different quantities and qualities of 
prunings is a limited approach. This lim itat ion may be addressed, in part, by 
comparing the incremental return in intercrop productivity in response to the 
absolute quantities of prunings applied. This combined statistic, referred to in this 
paper as the RETURN inde. is calculated as: 
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RETURN index = (lC - MC)/PA 

where: 

IC is the crop yield in the hedgerow system 
MC is the crop yield in the monocrop field, and 
PA is the rate of pruning application on a dry weight basis 

The RETURN index expresses the impact of each incremenl of hedgerow 
intervention. RETURN is listed for individual sites and for different intercrop and 
crop/hedgerow combinations (table 4). Note that negative RETURN values indicate 
a loss in yield resulting from each increment of pruning addition. Built into the 
RETURN index are all competitive effects between the hedgerow and intercrop [Ong 
et al. 1991], and not simply the 'fertilizer value' of the prunings. For example, with 
cassava yields overall'(table 4) the decline in root yields was equal to the quantities 
of litter applied (RETURN index = -1.0). Based on the results of 14 alley farming 
trials with maize, grain yields increased 0.14 kg per kg of Lelleaena prunings 
applied. Cowpea yields failed to respond to the application of Senna siamea, 
Gmelina arborea and Gfirieidia sepium prunings, bUI in one case (Okpara, Nigeria) 
cowpea yields increased 0.10 kg per kg of Caffiandra cafolhyrslis prunings applied. 

The RETURN index is also sensitive to the absolute amount of I iller applied. This 
relationship is illustrated in the maize/Letlcaena syslem (figure 2), where Ihe increase 
in yield per increment of I iller applied declines as liller rates increase. This limils the 
interpretation of RETURN across different sites receiving differenl rales of liller, but 
can be used as a means of optimizing individual alley cropping systems when the 
productivity rates of the hedgerows are known. This approach is illustrated in figure 
3. Maize was cultivated in an N deficienl Paleudult at Ihe Kenya Agricullural 
Research Instilute Station, Muguga, in an unreplicated continuous funclion design. 
Different combinations and quantities of Acacia mearnsi; prunings were applied to 
the soil prior to sowing a maize monocrop. For all placements, the greatest return 
per unit of prunings appl ied was observed between 2 and 3 tonnes/ha. Incorporation 
of litter proved to be more effective than either mixing (1:1) or surface mulching. 
While these are Ihe results of a liller Iransfer, rather than an alley cropping 
experiment, this approach has obvious bearing on the optimization of hedgerow 
systems, both in terms of pruning management and interhedgerow spacing. Given 
the diverse and incomplete results of specific crop/tree combinations, and the lack 
of standardized litter application rales, the management database cannot be 
extended further in this di rection at present. 
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Figur. 2. The re lationship between amounts of lilter applied and the grain relurn per unit of 
applied litter in AFNETA maize/Leucaena alley farming systems 
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Fiaur. 3. The return in ma ize yield per unit of Acacia mearnsii leat and fine branch litter in 
response to various placements and quantities In a field trial at Muguga, Kenya 
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4. Conclusions 
The AFNETA data base was used to identify the factors affecting the general trends 
of alley farming in tropical Africa. It was clearly shown that overall, alley 
farming/cropping systems are too diverse to be strongly correlated with 
environmental covariates, but these correlations became stronger when the specific 
systems were examined (tables 3 and 5). This demonSlrates the dilemma of creating 
a scientific network in order to optimize a system that is inherenlly site specific. 
Perhaps this consideralion has led to the fragmentalion of the alley farming 
management database, where, despite experimenta I resu lis from 76 cases, the 
degrees of freedom have been too inadequate to enable the application of regression 
function to the bulk of the database specific intercroplhedgerow combinations. II 
may be argued that the nature of alley farming is so site specific that specialists 
would be beller left to fine tune agro-ecosySlems for specific ecozones which may 
have lillie relevance to one another_ 

It appears, therefore that networking has limited value in alley farming, because 
we must not only document the potential benefi ts of an alley farming system on a 
.. ~se·by·case basis, but also weigh this improvement against that obtainable when 
equal amounts of farm resources are used with alternative technologies. How do we 
make the best use of an alley farming network database to meet the objective of 
environmental improvement and sustainable agricultural syst~ms under the wide 
variety of environmental systems in Africa? A network ing database may be used in 
two different fashions: cross·site comparisons can be used to ident ify environmental 
conditions, land uses and intercrops that are most likely to respond to alley farming 
management; and network data can be utilized to initialize plant/soil simulat ion 
models as a less costly and more time efficient means of optimizing a system. 

AFNETA has taken important first steps in the use of a database as a means of 
identifying the conditions associated with successful hedgerow intercropping. 
Clearly, cassava and cotton are not well suited to hedgerow intercropping, while, 
under many circumstances, ma ize is . Alley farming systems were shown to be more 
successful in nitrogen deficient soils, but rely on soil phosphorus to a greater extent 
than control monocrops. 

While discussion of the potenlial uses of a network database is stimulating, let 
us not lose sight of where we stand at present. There has been a lack of 
standardization of experimental design during the first phase of AFNETA that has 
limited the resolution and application of that database . In many cases, monoerop 
control yields, litter inputs, litter nutrient concentrations and soil changes that 
accompany alley cropping management remain unreported. Tree Icrop interface, a 
feature that often dictates the success or failure of a hedgerow intercrop system has 
not received the attention it deserves. It is time to design a simple, standardized, 
mandalory experiment by and for all AFNET A cooperators thaI examines tree/crop 
interactions in great depth; and to apply these resulls in a cross-site conlexl that 
allows us to predict the impact of alley farming . 
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