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lley cropping was a traditional practice of the Ibu tribe of eastern Nigeria (Kang

1997), who developed the concept in response to accelerating pressures on
traditional shifting agriculture (Kang et al. 1990). It was described as a stable
alternative to shifting cultivation in the sense that farmers no longer needed to shift
from one cultivated field to another. Alley cropping combined both the fallow and
cultivation phases. The key was the planting of N-fixing woody perennials in rows
that followed the contours of the land (see color plate 48). Nutrient recycling was
improved, greater quantities of nitrogen were biologically fixed, and nutrients that
were once unavailable in deeper soil layers were brought to the surface by a nutrient
pumping effect. Nutrient losses were reduced by recapture of leached nutrients or
through reduced soil erosion (Kang and Wilson 1987; Raintree and Warner 1986).

However, while alley cropping has proven beneficial under some conditions,
more and more farmers who adopted the practice have ceased cropping and have left
their hedgerowed fields fallow. This practice has been observed in many parts of the
Philippines, particularly in Claveria, Mindanao (Mercado 1997); Aklan, Iloilo;
Matalom, Leyt}e:(Fujisaka and Cenas 1993); the Bicol region (Payonga 1997); and-Jala-
Jala, Rizal (Gomez 1997). Similar observations are reported in Zambia (Franzel
unpubl.) and Cameroon (ICRAF 1996). Apparently, there are constraints to the
maintenance of contour hedgerow systems that have not yet been adequately
understood. As a consequence, two questions arise: Why do farmers fallow their alley
farms when alley cropping was supposedly designed to sustain crop production? Are
there prospective advantages in doing so?

Our observations led us to hypothesize that farmers were fallowing their
hedgerow systems to counteract two constraints commonly faced by shifting
cultivators: an inevitable decline in annual crop yields, and an increase in weed
pressure. The objectives of this study were to determine the farmers’ rationale for
fallowing their alley farms; to compare the crop yield performance from fallowed
fields with hedgerows versus conventionally fallowed fields without hedgerows, but
left fallow for the same period; and to analyze the overall systems productivity and
profitability of the two fallow systems.
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The Study Site

The study was conducted at Claveria, Misamis Oriental, in the northern part of the
island of Mindanao, in the Philippines. The nearest urban center to Claveria is
Cagayan de Oro, about 40 km away. The elevation ranges from 150 to 1,000 m above
sea level (asl), and slopes ranging from 8% to 60% dominate the landscape. The rainy
season is from April or May to December. On average, rainfall exceeds 200 mm per
month for five to six months (Garrity and Agustin 1987). A dry spell usually occurs
for about two weeks in August or September. The soils are deep, mainly clay, and
strongly acidic, with a pH from 4.3 to 5.2. They are classified as Ultic Haplorthox
(Garrity and Agustin 1987).

Methodology

Garrity and Agustin (1987) analyzed changes in land use in the area over the past 100
years. The area was opened from forest during the first half of the 20th century and
has sinee been dominated by Imperata cylindrica grasslands. As is typical in large areas
of the Philippine uplands, farming in these grasslands has been predominantly based
on slash-and-burn systems, with annual crops grown mainly for subsistence. Recently
there has been a trend toward higher-value crops, such as coffee and fast-growing
timber. However, the dominant cropping pattern is the production of two crops of
maize, the first planted in April or May and the second in August or September.
Double cropping of maize on the sloping land results in the annual loss of between
50 and 200 tonnes of soil per ha (Garrity 1993). Research and extension activities on
contour hedgerow systems began vigorously in the mid-1980s {Fujisaka and Cenas
1993), and scores of farmers established contour hedgerow systems using either
leguminous trees or forage grasses. Research trials were superimposed on some of
these fields. However, rather than sustaining permanent cropping systems, most of
the fields with hedgerow systems using pruned trees had been fallowed within 10
years, and cropping abandoned. These fallowed hedgerow fields provided the basis
for this research.

Survey

Five groups of people were interviewed. Group 1 was composed of farmers who had
fallowed their alley farms; Gr‘_ffup 2 consisted of farmers who had continuously
cultivated their alley farms; Group 3 was farmers who had marketed firewood from
their hedgerows; Group 4 consisted of people who purchased firewood from these
farmers, including bakers and retailers; and Group 5 was composed of farmers who
collected wood from their hedgerows as a source of fuel for the family. Interviews
with Groups 1 and 2 enabled us to find out why farmers fallowed their hedgerowed
fields. Interviews with the other groups helped to determine the feasibility of
marketing firewood as an economic product of fallowed hedgerows. Table 33-1 shows
the number of those interviewed per grouping. The survey was aided by a prepared
questionnaire.

Experiments

Farmers’ fields were available in Claveria on which there were large plots with
contour hedgerows alongside plots that had been cultivated conventionally as open-
field controls. These were fields in which previous experiments had been conducted
(Basri et al. 1990; ICRAF 1996). These adjacent plots had a similar history of cropping
and fallow length. All of them had been fallowed for at least one year. Four fields
were selected. Each contained one replicate of both the treatments (With Hedgerows
and No Hedgerows). One site had two replicates of both treatments. Table 33-2
presents background information on the sites. The average period that the With
Hedgerow (WH) treatments had been fallowed prior to the start of the experiment
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was 4.1 years. The average period that the No Hedgerow (NH) treatments had been
fallowed prior to the experiment was 4.5 years.

Treatments were assigned using a split-plot design. The NH and WH treatments
were main plot treatments. The time of opening of the fallow was the subplot
treatment: FO = opened during 1995, and F1 = opened during 1996. The experiment
was still ongoing at the time of writing. For the purposes of this chapter, a combined
analysis was used for maize yield that included all cropping seasons and treatments.
Yield data were from three crops: first crop, late wet season, 1995; second crop, early
wet season, 1996; and third crop, late wet season, 1996. The statistical package used
was IRRISTAT 4.0 for Windows.

The cropping pattern was maize-maize using cultivar “Pioneer 3246,” a hybrid
yellow corn. According to the Pioneer Corn Hybrid Seed Catalogue, this variety was
capable of yielding up to 7.7 metric tonnes/ha under favorable conditions. The
cultural practices followed were described in Nelson et al. 1996. Several plowing and
harrowing operations were conducted for the first and second crops. During the
opening of the fallow plots, all of the fallow biomass was returned to the soil. The
exception was the woody biomass from the hedgerows in the WH treatment, which
was removed from the field with the assumption that it would be used as firewood.
No external fertilizer or lime was applied. Tree hedgerow pruning was done
immediately after the second plowing. Pruning was usually done once per crop (see
Table 33-3), although frequent pruning was not necessary because the trees were old
and were no longer coppicing vigorously. The number of trees in the hedgerows had
also decreased because of natural attrition over the years.

As hedgerows mature, their production of biomass slowly declines, especially on
acid soils (Sanchez 1995). In our case, the average hedgerow age was seven years.
According to Nelson et al. (1996), Gliricidia sepium hedgerows grow old after three to
five years. Senna spectabilis also dies back slowly, probably as a result of poor
coppicing ability after frequent pruning (Kang 1997), or because of exhaustion of
native soil nitrogen (Maclean et al. 1992). Therefore, the hedgerow vegetation at the
start of the experiment was a mixture of aged trees and grass strips.

Table 33-1. Composition of the Hedgerow Farmer Survey Groups

Number of
Respondents
Groups Interviewed Remarks
Fallowed their 30 The total number of farmers identified as having
hedgerows fallowed their alley farms was 33.
Cocnutlitril;l:tlé zly 6 This group included all the farmers known to be
hedgerow fields continuously cultivating alley farms in Claveria.

Respondents came from only one village, Sta.
30 Cruz, in Claveria, which was known for its
marketing of firewood.

Marketed firewood
from hedgerows

Pu;icrkésvsgg d from 6 A tl?r?(l)l v;); only 10 suppliers of firewood were
hedgerow farms )

Collected firewood Limited to only one subvillage, Lombagohon, in
from hedgerows 30 Claveria, which was one of the few places still

for family use v having difficulty in collecting firewood.
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Table 33-2. Details of the Experimental Fields

Location
Cooperator (village) Treatment Years in Fallow Hedgerow Species
Codilla Cabacungan With Hedgerow 10 Gliricidia sepium
Cabacungan No Hedgerow 10
Cuizon Patrocenio With Hedgerow 3 Gliricidia sepium
Patrocenio No Hedgerow 3
Pabling Patrocenio With Hedgerow 3 Senna spectabilis
Patrocenio No Hedgerow 4
Pabling Patrocenio With Hedgerow 3 Senna spectabilis
Patrocenio No Hedgerow 3.5
Rene Patrocenio With Hedgerow 1.5 Senna spectabilis
Patrocenio No Hedgerow 2

Table 33-3. Pruning Data

Crop Prunings per Crop Season n Average (t/ha) Standard Error
First Twice 20 4.70 1.33

15 0.36 0.04
Second Once 20 1.55 0.81
Third Once 19 1.50 0.21

Only tree prunings were applied to the alley, as we were specifically interested in
the effect of tree prunings. The amount of prunings applied is shown in Table 33-3.
Spot prunings were made on a few vigorous hedgerow trees, but these were not
applied to the alley because they might have caused variation within the replicates.
Instead, these were applied to the base of the hedgerows.

The maize crop was harvested 110 days after planting. Harvest areas were within
borders one meter wide on the outside of each treatment plot. All rows across the
alleyway were part of the harvest area. Grain yields are reported at 14% moisture
content. The grain yield of the WH treatment is reported on field area basis, that is,
the field size was reduced by 12.2% to account for the average area occupied by the
hedgerows. All maize residues were returned to the soil prior to the next crop.

During the clearing operation, and for the subsequent prunings, the firewood
production from the WH plots was determined by sampling a hedgerow length of 4
m. Firewood yield was determined on a dry weight basis. For economic analysis, the
volume of firewood was measured by the number of bundles. It was bundled to
conform with other firewood sold in Claveria stores, which averaged 29 pieces with
circumference of 16 cm and a length of 64 cm. Table 33-4 shows the number of
firewood bundles produced per cropping.

An assessment was made of productivity and profitability, and an analysis of
sustainability criteria is planned as soon as these data are complete. Productivity in
the WH treatment was composed of firewood from tree hedgerows and maize grain
yield. For the NH treatment, only maize grain was considered. The fallow biomass
was not valued as it was returned to the soil. Costs and returns were computed for
both treatments. The amount of labor in all activities, from opening up the fallow to
weeding, was timed. A limitation of this method is that extrapolation from “per plot”
to “per hectare” tends to overestimate the labor value. Nelson et al. (1996) showed
that the amount of labor expended is not correlated with farm size in Claveria. The
costs of replanting, pruning for the second and third crops, harvesting, and
postproduction were obtained from Nelson et al. (1996), who give production and
postproduction estimates from the same locality that fall within the range conducted.
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by other researchers. We monitored labor costs in pruning for the second and third
crops. However, our values were low when compared with existing literature (Nelson
et al. 1996), and we felt that we needed to verify our values by monitoring pruning
labor on a larger hedgerow area. Unit costs were taken from rates prevailing in
Claveria in 1996.

Results and Discussion

Most of the hedgerow systems surveyed for this chapter were established between
1987 and 1991, at the time when the classic alley cropping system was being tested
in Claveria. Consequently, there were contour hedgerow systems involving four tree
species left fallowed in the area. The dominant species was Gliricidia sepium (see Table
33-5). After they had fallowed their hedgerow systems, the farmers had left the
woody perennials unpruned. When tree hedgerows are well maintained, however,
their growth forms a closed, or nearly closed, canopy over the alleyways. Among the
farmers interviewed, the average age of the fallow was 4.3 years, with a range of 6
months to 10 years. The majority of the farms had a fallow age falling between one
and five years (see Table 33-6). It should be noted, however, that the data show the
length of time the fields had been fallow at the time of the survey and not necessarily
the total length of the fallow, which may have extended years longer, or indefinitely.
Only 23% of the farmers had recultivated their hedgegowed farms after having left
them lie fallow. The rest were uncertain as to when they would break the fallow.

Farmers gave many reasons for fallowing their hedgerow farms (see Table 33-7).
The main reason was a complex interplay between land, labor, and soil fertility. It
was the interaction of these factors, and not necessarily the effect of a single factor,
that triggered farmers to fallow their alley farms.

Table 33-4. Volume of Firewood Produced

Average Number of
Season Bundles n 95% Confidence Interval
First cropping 10,157 20 3,488 to 16,827
Second cropRing 1,346 20 743 to 1,346
Third cropéing 0 15 n/a

Table 33-5. Species of Hedgerow Fallows on the Surveyed Farms

Hedgerow Species Number @ %
Gliricidia sepium 23 SS
Flemingia congesta 5 12
Morus alba 5 12
Senna spectabilis 4 10
Gmelina arborea 2 S
Paraserianthes falcataria 1 2
Tithonia diversifolia 1 2
G. sepium and S. spectabilis 1 2
Total 42 100

Note: “ This is not based on the number of farmers interviewed but on the total number of plots
with different hedgerow species. Some farmers had more than one hedgerow species.
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Table 33-6. Duration of the Fallow among 30 Surveyed Farmers with Fallowed
Hedgerows

Years
Fallows 1 2 3 4 5 6 7 8 9 10
Number 5 8 6 2 6 2 0 0 0 1
Percentage 16.67 26.67 20 6.67 20 6.67 0 0 0 3.33

Table 33-7. Reasons for Fallowing Hedgerowed Fields

Response Number ¢ %
Large area-low labor-soil infertility complex 23 82.5
Sickness 4 9.0
Migration 3 7.0
Lack of material inputs 3 7.0
Used tree hedgerows for housing materials 3 7.0
Others

—Because of trees growing in the alleyways 2 4.5

—For charcoal production 2 4.5

—Mulberry hgdgerow contaminated with pesticide due 2 4.5

to spray drift

—Minimizes pest infestation 1 2.0

—Good for watermelon production 1 20

—Displacement/removal 1 2.0
Total 44 100.0

Notes: “ Number equals the number of answers and not the number of farmers interviewed.
Some farmers had more than one response.

Beginning with farm size as the first factor: among the 30 farmers interviewed,
the average farm size was 5.36 ha. Eighty-four percent of them fell within the range
of 1.0 to 7.0 ha. This is higher thah the national and provincial averages for farm size
holdings, which are 3.0 ha and+4.0 ha respectively (Bureau of Agricultural Statistics
1996). The degree of land intensification depends upon the ratio of labor to land. The
interview data show that although family size was large, and averaged eight
members, the availability of labor for farm work was low. Much of the labor came
only from the husband and wife. Hired labor was occasional. Only 21% of the
farmers said they got part-time help from their children because they were either at
school or were married. Nevertheless, 66% of the children were still dependent on
their parents. The farmers said that 25% of their total farm area was left fallowed with
every crop. This indicated a relatively low level of available labor for the size of farm.

With regard to the soil fertility factor, farmers said that the tree-based contour
hedgerows tended to be on the most degraded portion of their farms. Although they
recognized that soil erosion was reduced, they claimed that the level of soil fertility
was not substantially improved by the hedgerow system. Such observations were
actually validated by ICRAF field trial data (ICRAF 1997), in which it was shown that,
after five years, the effect of prunings did not always significantly improve crop
yields. Although trees can increase the availability of nutrients by pumping nutrients
from the subsoil, the acidic soils of Claveria have only low subsoil nutrient reserves
(Garrity 1993). Moreover, even N-fixation can be affected under marginal—and
particularly acid—soils because the rhizobial bacteria are dependent upon
phosphorus in the production of ATP needed for N-fixation (De la Cruz 1997). Even
the quantity of prunings may be affected by the degree of aluminum saturation
found in acid soils (Garrity 1994). According to the farmers, under poor soil
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