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Design and development of multifunctional agroforestry for family

farming

According to the Global Action Plan on
the United Nations Decade of Family
Farming 2019-2028, we all are living in
the decade of family farming'. This
Action Plan aims to shed new light on
what it means to be a family farmer in a
rapidly changing world and highlights
more than ever before, the important role
farmers play in eradicating hunger and
shaping our future of food. In family
farming, agroforestry is a sustainable
option for achieving food security and to
earn income. Since the inception of agro-
forestry, organized research has been
based on improved systems. It is also
noticed that, over the years, emphasis on
the study of indigenous systems has been
sidelined or ignored®. Some agroforestry
systems have been ‘forgotten’ or ‘down-
trodden’. The agroforestry concept has
been changing each and every decade
since 1970s. During earlier decades,
agroforestry was seen as a different form
of land use. Later it got impoverished
with science and technological interventions,
but now it is seen as a tool for transform-
ing the lives of millions of people through
multidimensional approach.

Therefore, there is a need to maximize
food production while supporting natural
ecosystems and at the same time develop
a sustainable model especially to suit the
need of small farmers to augment prod-
uctivity and profitability. In recent years,
new concepts such as integrated farming
systems, domestication of high-value
native plants, and urban and peri-urban
agroforestry have emerged. In continuity
with the newly emerged agroforestry sys-
tems, multifunctional agroforestry is the
area of attraction, especially in terms of
obtaining multifaceted benefits. The con-
cept of multifunctional agroforestry
recognizes agroforestry as a multi-output
activity producing not only commodities
(food, wood/timber, fibres, flowers, agro-
fuels, medicinal products and ornamen-
tals), but also non-commodity outputs
such as environmental services (nutrient
cycling, soil formation and retention,
carbon sequestration, pollination, water
quality and regulation), landscape ameni-
ties and cultural services (agroforestry
tourism, walking, educational and scien-
tific knowledge, spiritual value, medita-
tion, etc.; modified from ref. 3). Such a

multifaceted land-use system has not had
systematic research to assess the differ-
ent services provided by the tree and
associated crop and animal components,
especially for small land holding system.
Against this backdrop, in 2018, the
Forest College and Research Institute,
Tamil Nadu Agricultural University
(TNAU), India conceived and designed a
circular multifunctional agroforestry
model in an area of 0.75 acres (11.32°N,
76.39°E), located in the sylvan surround-
ings of the Nilgiris, Tamil Nadu. The
reason behind adopting such a model is
to accommodate more number of multi-
utility (fruit, medicinal) trees, crops and
grasses that cater to the needs of small
farmers.

The model incorporated 24 tree spe-
cies and 8 intercrops. Based on their pro-
visioning services, the tree species are
established in six concentric circles. The
entire circle is diagonally divided into
four equal sections (quadrats) and inter-
crop components are raised in the qua-
drats. Figure 1 shows the design and
components of the model. The model
also includes two goats and one cow to
cater to the basic domestic needs of a
family. The selection of tree and crop
components varies depending upon
availability of local species and prevail-
ing climatic condition of the area. De-
termining agroforestry design is the first
step when adding agroforestry practices
on farm lands. Landowner goals, direc-
tion and position of land, species selec-
tion, soil type, water availability and
many other key factors are the crux for
successful implementation. The design of
multifunctional agroforestry system in
this study was done in such a way that
the outer circle occupying more number
of trees, followed by the circles becoming
narrower. It consists of six circles and
the espacement between circles is 5 m.
Each circle of tree species within the
model has its own importance, viz. high-
value timber circle (sixth), timber circle
(fifth), plywood (fourth), medicinal value
(third), fruits (second) and moringa (first)
circle. The spacing between trees in the
sixth, fifth and fourth, circle of trees is
3 m and in the remaining circle, the spac-
ing is 1 m. This model is especially de-
signed for small and marginal farmers,
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who can earn a daily income of Rs 400-
900 per day. In other words, the seasonal
calendar of multifunctional agroforestry
shows that there is continuous yield and
income from one of the components
throughout the year (Table 1). After 3-6
months of development, the annual crop
components starts generating income and
after one year, the entire model becomes
functionally active to generate income on
a monthly basis to the farmers. The capi-
tal and management can be owned com-
pletely by a family, but consumption can
be partially on farm and the remaining
for income generation. In terms of out-
put, there are multiple deliverables and
this helps even in adverse climatic condi-
tions. The functionality and its economic
impact are monitored from the inception
of the model and will bring good data-

base for promoting multifunctional
agroforestry system in a long-term
approach.

The model focuses on family farming
consisting of four members. So the far-
mer’s preferences and needs are given
utmost importance in this model. How-
ever, the ecological processes takes their
own space and time in the long-term,
both in terms of sustainability and diver-
sity (insects, butterflies, birds and soil
biota). One of the main advantages of tree
diversity within each type of tree utility
is the chance of lower risk of income
failure. This system more closely mimics
the functionality of nature; thus it can
become more stable and resilient in
future. It also serves the purpose of ‘mak-
ing profit’ for family farming and pro-
vides a wide range of ecosystem services.

The rapid growth in population, declin-
ing size of land holdings, and irregular and
erratic weather pattern are increasing
stress on agricultural crops. Most farmers
having small and marginal lands are not
able to meet their daily requirements
from agricultural crops alone. Under
such conditions, multi-functional agrofore-
stry aims to be production-oriented and
also focuses on conservation goals, the-
reby performing both functions (produc-
tion and conservation) which will be
highly resilient even under adverse con-
ditions. However, the challenge is to
strike the right balance between these
goals at the plot/farm level, and also in
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Figure 1.

Layout of multifunctional agroforestry.

Multifunctional agroforestry portfolio of different intercrops for small farmers
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adopting management practices and
selecting key species that accelerate eco-
logical processes. Since access to labour
and knowledge is a common constraint
across most contexts, systems need to be
simple enough and appropriately sized to
be manageable, yet complex enough to
ensure that the key ecosystem functions
desired are maintained over time. Under
such circumstances, National Agrofore-
stry Policy (2014) guidelines gives some
relief, since farmers are now opting to
cultivate trees on their lands. Moreover,
it is the need of the hour to bring new
models that are suited to local climatic
conditions for attaining food security and
achieving sustainability.

1. Food and Agricultural Organization (FAO)
and International Fund for Agricultural
Development (IFAD), United Nations
Decade of Family Farming 2019-2028.
Global Action Plan, Rome, Italy, 2019.

2. Nair, P. K. R, Viswanath, S., and Lubina,
P. A., Agrofor. Syst., 2016, 91, 901-917.

3. Abate, et al., Agriculture at Cross Roads:
International Assessment of Agricultural
Knowledge, Science and Technology for
Development (IAASTD). Executive Sum-
mary of the Synthesis Report, Island Press,
Washington, DC, USA, 2009.

Received 17 April
November 2020

2020; accepted 9

K. T. PARTHIBAN'
DEEPAK SRIVASTAVAZ
A. KEERTHIKA®*

Forest College and Research Institute,

Tamil Nadu Agricultural University,

Mettupalayam 641 301, India

2Additional Principal Chief Conservator
of Forest,

Tamil Nadu Forest Department,

Mettupalayam 600 015, India

3ICAR-Central Arid Zone Research
Institute,

Regional Research Station,

Pali Marwar 306 401, India

*For correspondence.

e-mail: lathikaconifers@gmail.com

28

CURRENT SCIENCE, VOL. 120, NO. 1, 10 JANUARY 2021




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


