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'_E._* Amarasi subdistrict, West Timor, is dominated by Levoaetn lenvocepduda fallows, from which

g fields arccleared on a rotational basis (Pigein, Chapter 240, Here g mature Levcacnes Bllow has

cut and burnt and i ready for planting. Binel, South entral imor, Nusa lenggara Timar,
sig, (Photo: Peter Kerridge)

addition to soil rejuvenation, the Lencaenads cut and carried as fodder for tethered or penned ent-
making-a critical contribution to faem incomes, The Amarasi system provides a premising model Tor
ntensification of tallow management 1 tandem with livestock husbandey, Amaras), Nusa Tengueara
i Indonesia. {Mhote: Calin Pigging
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3 Another svstem sees Leavaeng planted i heidgerows on steeper slopes, with Crops oocupyingt
pllevs between them: The hedgerows contribute nutrients:from Lepeaoma 5 N-Nixation and front m
prumings, as well as stabilizing sloping soils, preventing erosion; and butldmg up natural te
Wattiblapi, Sikka, Fleres, Musa Tenggara Timor, [ndonesia: (Photo: Colin [igeing
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35, The sloptng uplands of Naalad, in the Phitippines, were deforested during the Spanish colan
weording to oral history, farmets began o rehabilitate the anthropogenic grasslands in the mid-
By braadeasting Letcaenn fevcovephedu o swidden fallews, smathering out baperat and fidng
ghernc NoSobl consenvation benehts were later acded by crecting 30 cm Llong Lencaem stakes §t
intervals along the contours: and piling smaller branches against the stakes, resulting in fasei
strugtares (Lasco, Chapter 270 T addition 1o enbancing fallow funetions, the Lencacna is harvestad
hrewood and 15 sold in oearhy Cebu Citw,
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nd rice cultivation in aswidden field openeed fromoa Lencaema Bllow inoStos Tormas, Occidental
o the Philippines, Rice is cultivated for one season, followed by two to five vears of Leucaena fal-

frer which upland ree 1s again cultnated, (Photo; Ken Machicken)

Uriginatly trought to West Timor by the Dutch as a ground cover for their leak plantations, A
il has since escaped and now often dominatesfallows in the Camplong area. Shorthy atter the man
apvest, A vilfose tapidly regenerates Lo letm a leguminous ground cover.
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. Selleinitada novogringersfs s a fast-growing leguminous tree commaonly feund 10 fallow vege

o number ol smeall jstands in Milne Bay Proncinee, Papua Mew Guinea. Believing thal it improv
tertility, villagers protect selfsown seedlimgs or actively transplant them into vam gardens (B
Chagrter 31 iPMhoto: Michael Bourked

A The ancient Maga practice of managing alders within their swidden plots may have wide rep
potential across the Hlimalayan foothills where Abnienepadensis 1sendemic (Cairns e al,, Chapté
s three-vear-old fallow will seon be pollarded in preparation ler the eropping phase. Even tha
the trees-are widely spaced-soas not to interlere with eropping, each alder stump provides:an gl
plattarm frenm witich five Lo six coppices.are allowed to grow to form 2 full fallow canopy. Khopo
Villape, Kohuna Distoict, Nagaland.:
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i ln China's Yunnan Provinge, many ethnic minority groups also manage Alies nepalinsis as an
mpro ed fallow (Guo et al., Clhapter 295 Hoswever, shifting cultivators in Yunnan use a more sequern-

spstem in which the trees are completely cleared when reopening the fallow. After cropping; an
forest is re-established either through nalural regeneration or intentional planting. Tengrhong
v Baeshan Prefecture, Yunoan,

mated 1.3 miliien people plant Cassaring trees inctheir fallows (Bourke, Chapter 310, Fanmoers begin
collecting wild seedlings and transplanting them Into thelr sweet potato gardens toward the end of
g Cropping phase, Once established, the Cascarin self-seeds and germinates whenever farmers dis-
it the site by clearing the fallow tn preparation for planting, Nedr Chuave district of Simbuo Provinee,
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42, When reopening  Casnaring  fallows 5
approaches ‘may be taken, depending on how
wood will be used. Trees cut at waist height
for fencing needs. Altermatively, the trees ma
kKilled by ring barking and eventoally harvess
firewood, or, iF there is no immediate need:
woodd, the side branches are often prured back
Iy ishewn) to return biomass to the soil and'n
shadine. The trees are then maintained thm‘ugﬁ.
cessive swidden ovcles. Simbu Province, FNG
fands

J.3 Shifting cultivatiors in Luang Prabang Provionee of Lan PRIV have respondied Lo tisting timberp
by comverting ncreasing drvland areas into teak Tecto grandis) plantations | Hansen et al, Cha
A4 This has raised conoerns that the best ageicuiural land may be tied up in the [0ng term. Maost
ers also have diffculty waiting 20 ar 30 vears Bofore harvest, and are tempted to sell either the fai
the harvest rights to urban speculators.



:'.:"- farrmers in Clhina found that
, the Green Bevolution they were
meet all their food needs from
,_-:_-n'c cropping. of valley hottoms,
W lonzer needing their dryland felds
ow food, they turned o growing
'fﬁ]_E trees through taungya plant-
_ :-:_nlnllhuugh smmallhelder tred Crop-
ge of Cunninghannia lanceolidta has a
'hﬁsmr-:.' in China 1Menzics and
I'-Ch&;:lter 351 1t has expanded in
glE in recent vears and, in Tengzhong
ity of Baoshan prefecture, Yunnan
Bovince, C. lanceolote {shown) an
i fleusicera have  displaced
of the traditional alder allows,
ka'STi']'Ell iustrated in color plate
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'_ pland farmers hawve @ comparative advantage in producing treeproducts along with ruminant live-
and both provide commedilies in high demand, This suggests that silvipastoral svstems; suclh as
hilippine example of grazing cattbe under a Grreling arborea fallow crop (Mageale-Macandog and
imora, Chapter A7), area promising approach to managing fallow land more productively. {laveria
is Orriental, PRilippines (fhoto; Damasa Mageale-Macandog)
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46, Tala-andig swiddenists at Bukidnon, Mig
in the Philippines, have developed an impro
low system that converts degraded grassian
vitluable timber stands, Pareserfatfies fa
seeds are broadcast into fmperata swards befope:
are slashed and burned in preparation fore
tion. The fire scarifies the I fafoaturia seeds, 6
them to germinate in tandem with planted
crops. After crop harvest, the £ falcataria dominalg
the fallow succession and can be harvested far fi
ber when 10 to 12 vears old. Midway through]
Fallomw, It falcatario begins to contribute seeds ol
soil seedbank, so that after tree harvest thesal
quent burning ol remaining slash sets the oy
Mabion agair,

+7. A marker tor pulp wood has persuaded many upland farmess in Yeobai Provinee of north
Viernam o plant Stysax toekinerrsds (shown) and Mangliotio slauca into their swidden feldsinata
system. The trees achieve marketable size within 10 to 12 years, after which the fallow is reopensd]
cropping and the legs sold to the pulp mill, In thas way, shifting cultivation has been transformed
detacto permanent land use with a foed crop-pulp wonod motation. The systemn bas led to increasedd
est eover [nthe provinge.



Color plates 48, 49, and 310

Matual vegerative strips havie been widely adopted Iwy farmers ot Claverid, Misamis Criental,
Miilippinies, as a low input altermative o corventional alley eropping. Some al them later reley plant

i arborea along the vegetative strips, creating contour rows ol marketabde trees (suson et al,
thapter 33). Cropping of annuals inside the allevwaysstops when the trees torm a canopy and shad-
lng becomes intense. The syslem then reverts from agrpsilviculture to sibvipastoral (shown), (Thoto:
Wit Sitoy )

0. In the Kerinod area of West Sumidtrd, [ndonesia, high cinna-
prices and secure individoual land tenure have stimulated
my shifting cultivators to interplant Clitnronian busnanill
"-- their fields 4 tauwngva systen (Suvanto et al, Chapter 65; Werne:s, Chapter 675, Intercropping of
Hoad crops berween the rows of trees is discontinued when shading becomes excessive. Tarvest {inset)
i ally occurs:when the trees are-10 to 12 vears cld-and the cycle begins anew. (Photos: Suvanta)
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531 shifting cultivators in Yenbai Prowince of aorhem Vietndm are using their local AP
Cinnarromnnm cassia; ina similar system (Hien, Chapter 62), Most of the hark is exparted, the legves
processed for il and the timber & used to make furniture and packing crates. Such a heavy hin
index leaves litlle tor ths fallow svstem to contribute to sed rejuveniation.

520 A mature 15svear-old rattun garden in Hantau Lajung, Pasir PHstrict, Fast Kalimantan, ':;'.
Carmen Garcia, CIFOR)
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egrovvth i Hoa Bind provinee o northermn
Einam looks deceivingly like a coniferons forests |t s, 10 fact,
fnboo. Many shifting cultivators manage bamboo fallows and
ivest the poles when reopening the kind tor arable cultivation
jeBamboo |5 Are resistant due to undergcound chizonmaes; 18
erates rapidly and quickbe shades put light-demanding weeds, and 3t rejuvenates sail through
id accumulation of biomass and nutrients and high rates of litterfall (Hien, Chapter 62; Ty, Chapter

(3

55=36. Sundomese farmers in Ciwicey
West [ava, practice an milensive lallow svs-
tern based promarily: on marketable bam-
hon species, This practice s remarkable for
its adaptability o lava's high popilation
densities. The steady suppby of bamboo
has spawned booming local Industeies. i
woven Bamboo walling dnser) amd furmi-
ture constroction
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537 and 38 Farmers in nocthern bao #10R, have long harvested the inner bark of paper mulb
HAroussoticti papyrifers), growing wild In bush fallows. Developmient of a local industry for pro

it inta acoarse textured parchment has encouraged many farmers to retain B papyrifera growing ing
swiddens and oy experiment with propagation (inset) (Fahmey et al, Ch; Ipter 404, Paper Il‘ulht‘n}‘ls
ImmeEnse fnterest because 1t can praduce a harvestable product w |l|1||1 thie sheort fwor to three year @
lws That predominate across much of Southeast Asia’s uplands, (Main photo; Kelth Fahmey)

3, Temduawany forest gardens tabove) are man-made forests that have a struclure and Aoristic com
sition that closely resemble natural forest, Outsiders, unaware of their existenice, have often mistakeg
them lor natural forests, lambi, Sumalo. (Photos \ndy Gillison, CIFOR)
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guntineousiv. This Davak is collecting frull
itihas medicinal properties. Ella Ul Bukit

_ Raya Mational Park, West Kalimantan,
‘;.- ot Alain Compest|

a1, Mipader prossure to intensify theie fand use
Pwio karen in the buffer some of Huoay
Khakhpens Wildlite Sanctuary, in western
Thatland, have bBegun w develop swidden plols
into banana-based agroforests, Known locally as
sagil g isrithong, Chapter 525 Bananas are
interplanted inte upland see during the crop-
ping phase mostandard taangya practice. Once
established, the bananas provide protective
shade ter {urther envichment planting with
kapok, betel not, mango, pomelo, jackfruit,
cocontet, papava, and numerous useful shrubs
and herbs, gradually developing a complexs agr-
Eoresk (Ploto: Pavong Stithong)

a2, Durian (Mlurdo zibethinnst forest sardens in
West Kalimantan are thought to have their ori-
gins in secds that were casually jettisoned from
houses and feld huts in swiddens. Farmers
expanded on existing gardeny and planted new
emies in the carly 19704 when access Lo distant
markets suddenly made durian a valuable com-
mexdity. Fhis s a similar agroforest in Maninjau,
West Sumatea, Indonesia, (Photo: Genevieve
Michion)
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63, The resin producing (damar) agrofarests ol
Krui, Sumatra, were established by relay planting
Shoreg fvadice into swidden ficlds during the
cropping phase (Michon et al,, Chapter 45). The
swatem probably evalved from traditional prac-
tices ol lapping damar resin from 8, fovamicn trees
that grew matarally on forest lands anil intensi-
lied intoe increasingly elaborate management
regimes overs the past century, Similar resin tap-
pirg systerns are scattered across Southeast Asia:
i frerthern sumatra, Styrax berzoin and S paral-
tefenreniron; nocthiern Lao BILI S tonkinensiy (see
color plate 64) and S benzoides; southwestern
China, Prmtes yiedanensds and Toxdcodendron verni-
ciferay, and  the seuthern Philippines, Agathis
phallppinensis. Krui, West Lampung, Sumatra,
indenesia. (Photo: Genevieve Mickhion)

64, Shifting cultivaters in Nam Bak disirict of
Loanyg Prabang, Lao BDUK, mianage Sty fomki-
trenisis s i usetul fallow spocies (o tap ity benroiv
resinn (Fischer €1 gl Chapter 463, Indigerous to
the area, the seeds of &, fonkimensis are scartfiod iy
the burning operation to clear swidden felds, 11
perminates together with crops of glutinous ree
arid, after & single vear of cultivation, i is ekt to
dominate: the subsequent fallow succession
lapping shownt begins when the oees are six
vears eld and can conlinue until they're 10 1o 14
vears of age. This traditlonal system s now under
threat because of falling resin prices g shorten-
g Fallow periods,
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mubber (Heven brasilicnsist agrodorests of Sumalr and Kalimantan, Indonesia, known as "jungle
are established Dy taungva planting rubber seedlings inta swidden helds sshownt The subse-
low is-thus dominated by rabber trees: Tapping may begin when the trees are about eight vears
decontinue until latex productivity declines between 20 and 30 vears ot age ('enot, Chaprer 48).
fhis: time, the rubber-enriched fallow s oslashoed and burned 0 prepataltion lor another cvele,
fipugh the origins of jungle Tubber are in shifting coltbvation, the firmers” matn objective has shitt-
e “fallow crop” and the arable cropping phase has become s means to achieve that end (Werner,
P67), Muara Bunge, Jambi Fravioce, Swmatra, hdonesia, (Mot Hubert die Laresta)

i This tea plantation in Shangvun tewnship of Tengzhong county, Baoshan distoiet, in China’s
Provinee, 15:planted under an Al nepalensis canopy, because farmers widely recognize thit
cies has soil budlding properties (oae €t al, Chapter 299, Thas practioe began as recently as 30
ago when farmers abserved that ted grown under Alnus bad higher productivity and less insect
age. As a valuable v-prodoct o the system, e logs are used s Areswoosd or processing tes, for
ction of tea boxes, and as o substrate i culturing several kRinds of mushrooms,
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67, Clitrrese walouts (Juglims $pot, such as this grove in Guingshui village, in lengzhong co

Baoshan district, in Yuroan, have also been a major income earner In parts af southern China,

o e

B8, i recent vears, improved roads and.aveess to markets have allowed many shifting caltivators o
duce maore perishable cash crops; most notably semi-temperate fruits and vegetables. Many hig
communities have prospered by exploiting their ecelogical niche and producing such cropsdorlo
markets, This plum (Praess spo orchard wis taungya planted into a drvland field in 5(3]15_:5]11_:1]91(}}]'
ilstr o] Tengehoerg county in Yunnan proviney, j
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conditions, they will optimize their limited labor by selecting for cultivation those
arts of the farm that yield the highest output. Fujisaka and Cenas (1993) found,
similarly, that farmers with parcels of flat or gently sloping land tended to focus their
attention on them, neglecting their steeper hedgerow fields when labor and other
inputs were limiting. One farmer commented that, even assuming that parcels of flat
and sloping land were equal in terms of soil fertility, he would still choose to work
the flat land because it was easier to till and there was less water stress. Therefore, if
the ratio between land and labor is low, farmers may have no choice but to do
something to improve the productive capacity of their farm. This is the case with
farmers in the central Philippines province of Cebu who, with an average farm size of
less tHan 1 ha, invest in labor-intensive activities to make their land more productive.
These observations fit the intensification model propounded by Raintree and Warner
1986).
( To better understand what prompts farmers to fallow their hedgerowed, alley
farming fields, we also interviewed a group of farmers who continuously cultivated
their pruned-tree alley farms without fallowing them. Unfortunately, they are now
few in number, but they gave two prominent reasons for continuing to farm their
hedgerow fields (see Table 33-8). One was that it was necessary to continuously
cultivate in order to prevent stray animals from destroying the hedgerows, and the
second was that farm size was very limited. The first issue, hedgerow destruction by
stray animals, needs further investigation.

The average farm size of those farmers who claimed limited area as their reason
for continuously cultivating their alley farm was 1.5 ha. This is one-fourth of the
average farm size (5.36 ha) of those farmers wbo fallowed their alley farms. As well,
the proportion of their total farm occupied by hedgerow fields was much higher. An
average of 57% of their total farm area had been contoured with tree hedgerows. If
these farmers were to abandon their alley fields, the average area left for cultivation
would be only 0.65 ha, which is quite small for maize farming. They had much less
flexibility to allow any of their farm land to be fallowed. These farmers were asked if
they had noticed any decline in crop production. Eighty-three percent said they had,
while the rest said they could not tell because they had applied large doses of
fertilizer from the beginning. Fortunately, all of these farmers had resources sufficient
to surmount the nutrient depletion problem. Implicit in the survey result is that alley
farming, without external nutrient application, cannot sustain continuous cropping.
But when the farm area is large, fallowing and shifting is perhaps more profitable
than maintaining soil fertility by importing nutrients. Szott et al. (1991) are
straightforward in their verdict on alley farming in the context of continuous
cropping under acid, infertile soils: it is not sustainable without nutrient importation.
The main reasons are native soil infertility and insufficient recycling of nutrients
from the prunings.

Table 33-8. Reasons That Farmers Continued Cropping Their Alley Farms

Reason Number %
Prevent animals from destroying the hedgerows 4 36
Farm area is small; cannot afford to fallow 3 27

Has the financial resources to continuously crop; finds

present area too small for his farming operations ! 2
Hedgerow field is easier to work; the slope is not as steep as 1 9
the rest of the farm
Hedgerowed field is near the house 1 9
Prevents the spread of mulberry as a weedy species 1 9
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Table 33-9. Productivity of Contour Hedgerowed Fields Compared to Fallowed Open
Fields (tonnes/ha)*

Cropping Products No Hedgerows With Hedgerows
First Maize yield 2.29b 3.4la
Woody biomass - 29.68
Maize yield 0.69b 1.40 a
Second Woody biomass - — 3.39
. Maize yield 0.41a 0.65 a
Third Woody biomass — 0

Note: * In a row means with different letters are significantly different at LSD 0.05 = 0.59.

Productivity Assessment

The WH treatment produced two economic products: firewood from hedgerow biomass
and maize grain. The NH treatment yielded maize alone. Total biomass yield from the
WH treatment was therefore much higher than that from the NH treatment (Table 33-
9). Maize yield was higher in the WH treatment than in the NH treatment for all three
crops, although the difference was statistically significant only for the first two. The
higher maize yield in the WH treatment is attributed to several factors. During the
fallow period the biomass contribution from litterfall leads to a much higher deposition
of organic matter in the WH treatment than in the NH. The shading cast by the trees
may also have reduced the rate of oxidation of this organic matter, s a result of lower
soil thermal conditions (Main unpubl). This may have allowed a greater accumulation
of soil organic matter. The presence of trees in the system may also have improved soil
fertility more effectively than the natural grass or Chromolaena fallows because of
higher rates of N-fixation. Pruning applications during the cropping seasons may also
have made significant nutrient contributions through the rapid recycling of the green
manure biomass. The trees may also have, to some degree, tapped nutrients deeper in
the subsoil during the long fallow period than could be reached by the weedy fallow
plants in NH. Analysis of the soils data is awaited to confirm these possibilities.
Comparative measurements of soil loss confirm that the tree hedgerows formed very
distinct natural terraces that nearly eliminated any evidence of soil erosion. We also
noted that the hedgerow vegeia'tion was attractive as natural latrines for people
working in the field, possibly cauising some gain in nutrients over the years from this
source.

The woody biomass yield was a substantial 30 tonnes/ha when the fields with
hedgerows were opened up for the first cropping (Table 33-9). This was the
accumulated biomass from four years’ fallow. The harvest of wood at the beginning
of the second cropping was reduced to one-tenth of the initial amount. It was the
accumulation from one dry season of only a few months between the first cropping
and the second. There was no fallow break between the second and third crops, so
virtually no woody biomass was available at the beginning of the third crop.

Profitability Assessment

Table 33-10 compares the costs and returns for maize production in the WH and NH
treatments. Maize production costs were slightly higher for the WH treatment, due
mainly to higher harvesting and processing costs because of a higher yield. The costs
and returns of the firewood production from the hedgerows are not considered in
this analysis. The sales of maize from the WH treatment were considerably higher
than for the NH in each of the three crops. This resulted in a profit margin for WH
that was 68% higher from the first crop. Yields declined in both treatments, but were
lower in NH. This resulted in negative returns for NH in both the second crop, minus
US$38/ha, and the third crop, minus US$49/ha. Profit margins remained positive in
WH, but declined to very modest levels of US$179/ha and US$20/ha for the second
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and third crops, respectively. Therefore, the hedgerow fallow treatment dramatically
increased profitability in the first crop after opening up the land and enabled a
modest profitability to continue for one or two more crops. By comparison, four
years of natural fallowing under Chromolaena and grass was able to ameliorate soil
fertility only enough to permit a single profitable maize crop. This suggests that
natural fallowing on these soils would require a longer period than just four years to
enable cropping to be sustained beyond a single season.

Firewood collection costs, and the value of firewood sales, were omitted from the
above analysis. Firewood from the hedgerow species was found to be difficult to
market in Claveria. According to retailers, household consumers prefer firewood over
coffee or ulayan, a local tree. These woods are believed to have a greater heating
capacity and ability to make good charcoal than the usual tree species from hedgerow
strips. Bakeries, on the other hand, are more concerned with volume than firewood
quality. They have recently tapped cheaper sources of firewood from small sawmills
that are proliferating along the highways of Misamis Oriental and offering the offcuts
from milling Paraserianthes falcataria. Sawmill firewood costs 1997US80.19 for a
bundle 143 by 305 cm. A conventional bundle harvested locally in Claveria is 15 by
73 cm and sells for between 1997U5$0.04 and $0.05. Therefore, firewood coming
from the sawmills is cheaper since their bundles are seven times larger for less than
five times the price. In addition, firewood from the sawmills is delivered in bulk with
free transport. They are able to sell it cheaply because it is a waste product of their
operations.

The economic advantage of growing firewood in farm hedgerows may be
minimal when the farm is near the forest or other woodlots. However, we conducted
interviews in an area where access to firewood was difficult. We wanted to determine
how long it took to collect firewood, the number of bundles collected per collection
event, the number of bundles consumed per week, and the time needed to split and
pile it. This data was used to compute the volume of consumption and the labor
costs. Based on our survey, farmers who do not have their own on-farm source of
firewood nevertheless do not buy firewood. Therefore, in Claveria, it is more practical
to consider the production of firewood as a source of savings in labor in areas where
firewood is not readily available, rather than to consider it as a source of earnings.
Savings in the soureing of firewood contributes to socioeconomic well-being.

Table 33-10. Costs and Returns of Maize Production: Contour Hedgerow Fallow
System vs. Open Field Fallow System, after Four Years of Fallow (1997US$/ha)

First Crop Second Crop Third Crop
NH WH NH WH NH WH
Costs ‘
Maize 277 331 246 242 172 176
Firewood 43 221 43 29 43 -
Total 320 552 280 271 215 176
Sales 687 1022 208 421 123 196
Net profit 367 470 (81)* 150 (92)* 20

Note: Values in parentheses indicate net loss. NH = No Hedgerows; WH = With Hedgerows.
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The amount of firewood produced in the first two crops is estimated to provide
an assured supply for three years. The amount of cumulative labor saved is
substantial, but the cost of processing firewood in newly opened fields is quite high,
involving 43 man-days. The high labor investment in cutting and processing the
wood obtained in a tree fallow, and the difficulty in marketing it in communities
such as Claveria, raises the question of whether there is sufficient incentive for
farmers to process and produce firewood. This is time that might be used for other
income-generating enterprises. Secondly, can the farmer store large volumes of
firewood practicably, for example, 12,000 bundles from a hectare of hedgerows? It
may be argued that it is more practicable and useful to burn the bulk of the woody
biomass and plow the ash’into the soil to improve crop productivity.

Conclusions

Our data indicate that hedgerow fallows have the potential to offer greater system
benefits than traditional fallows. However, only one-third of the farmers interviewed
in Claveria used hedgerow fallowing as a conscious strategy in managing their farms,
Many fallowed their land when yields declined and the returns to their labor in
maintaining the hedgerow fields was no longer as remunerative as other uses of their
time. The high labor investment required to open fallowed hedgerow fields is a
constraint in bringing these fields back into cultivation. Our results showed that the
yields and profitability of maize were substantially higher in hedgerow fields after
fallowing than in fields following natural fallows. However, in both cases yields
declined sharply after the first crop, and returns were negative or near zero by the
third season. This indicates that although hedgerowed fields, after four years of
fallow, offer distinct advantages over natural fallows of the same duration, the former
system does not enable dramatically longer periods of sustained cropping.

This study suggests that farmers are likely to be attracted to this farming system
when their farm enterprise has the following characteristics:

e If the farm labor force is relatively low in relation to the total farm area. A low
labor-to-land ratio indicates that there is adequate area to practice fallowing. If
the farm is too small, fallowing is not practicable. Likewise, if the farm is quite
large, the farmer may fallow and open more land each year rather than invest in
hedgerow technology to incréase returns per hectare.

o If the farm has both relatively flat land and sloping land, the farmer has the
option to choose which parcel will yield the highest returns to investment.
Sloping fields with hedgerows may be fallowed and farmed less intensively than
the flatter fields.

e If the farmer owns the land or the land tenure is otherwise secure. This is a
prerequisite for investments such as contour hedgerows.

»  If the farmer is unable to buy mineral fertilizers because the farm is remote or he
lacks cash. In such cases, the only practical way to restore fertility is through
fallowing.

o If the farmer lacks a draft animal. In the absence of animal draft power, Imperata
cylindrica and other grass weeds are extremely difficult to control. The shading of
weeds by the tree hedgerows tends to suppress them during the fallow period,
making it easier to open the land at the start of cropping. Farmers practicing
manual cultivation also usually have lower returns to labor for land preparation.
They would be more likely to find hedgerow fallowing attractive than would
farmers with access to a draft animal.

o If the farmer is able to prevent fires, which are an ever-present threat in grassland
areas. Fires can damage or destroy tree hedgerow systems. The risk of fire must be
low or the heavy labor investment in establishing and maintaining a hedgerow
system may not be worthwhile.
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Our work indicates that there are yield and profit advantages to be gained from
fallowing tree hedgerows on sloping lands. It may therefore be an attractive practice
for some upland farmers. However, this recommendation is clearly restricted to
farmers whose enterprise meets the conditions listed above. This suggests that the

ractice is probably not suitable for many upland farmers. Prior to this study, there
had been little or no research on the practice of fallowing hedgerowed fields. Further
work is needed to validate our findings in other environments, where the practice
may be considered suitable for recommendation.
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