Diversity, simplicity, and the
optimisation of agrobiodiversity

Dave Wood and Jill Lenné
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We have gpproached this from two contrasting sandpoints. Wood from the standpoint of
atropicad ecologigt, who then began collecting crop seed in traditiond agroecosystems;
Lennéasatropica pasture pathologist with extensve fidd work in both netura and
managed pasture sysems. We developed the working hypothess thet there are
‘appropriate levels of biodiveraty in both natura and agroecosystems, mainly dependent
on abiatic factors such as dimate (drought and flood), fire, and sdinity. This presentation
isan attempt to discover just what these ‘ gppropriate levelsarein naturd and agro-
ecosystems, so that agrobiodiversity can be ‘optimized' — rather then ‘maximized’ —to
confer sudiainability on farming old and new.

This presentation is divided into three parts:

Firg, alook at the concept of ‘agrobiodiversty’ (dides 1-6):

Then, usng aknowledge of agrobiodiversty, to investigete the vaidity of Smple
natura moddsfor ecologicd fiedd management (and the place of fiddsin agro-
landscapes) (dides 7-21);

Findly, we argue that the conflicting views of farmers and bio-consarvationists
over biodiversity can be resolved through an gpproach to farming based on the
ecology of naturd modds (dides22-28).



What is ‘agrobiodiversity’?

“All crops and livestock and their wild
relatives, and all interacting species of
pollinators, symbionts, pests, parasites,
predators, and competitors’

(Qualset et al., 1995)
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Thefirgt record we can find in print of the word ‘ agrobiodiversty’ was Wood (1992).
Theword had been used in letters and minor reports ayear previoudy (and may have been
firg used, in the form agi-biodiversty, in Indian literature — not yet traced).

At fird, the word was used as a synonym for plant genetic resources, but the
Qualset et al . (1995) definition — bringing out the ecologica and biologicd richness of
agroecosystems - should now replace this early usage.

Interms of this mesting, ‘agrobiodiversty’ isahbiologica bridge. On one sde of
the bridge isthe genetic levd, represented by the various adaptations based on genetic
differences between varieties of crops and breeds of domegtic animas. On the other Sde of
the bridge is the broader concept of *agrodiversity’, the farm in the socio-economic and
geographical landscape. * Agrobiodivergty’ isthe bridge that connects these two —
determining the complex biologica interactionsin agroecosystems that can make or break
faming.



Agrobiodiversity of three types:

 Productive biota include crop plants and
livestock.

* Resource biota increase the productivity
of the system

 Destructive biota include weeds, pests,
and pathogens.
(Swift and Anderson, 1994)
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Thedivison used by Swift and Anderson (1994) emphasizes this distinction between the
genetic component (crop plants and livestock,) and the wider agrobiodiversity of resource
and degtructive biota

The rdaionship between these three dassesis a key issue for the sustainability of
farming. To what extent does the productivity of crops and domestic animals depend on
the bonus provided by the resource biota, in contrast to the damage caused by the
dedtructive biota?

Ancther way of posing this question isto ask: Do we have knowledge to
economicaly promote the resource biota; and to prevent damage caused by destructive
biota?

By far the greatest contribution that a concept of ‘ agrobiodiversity’ can contribute
to sustainable farming isto provide answers to the above question. Both traditiona and
forma knowledge can contribute (Wood and Lenné, 1999). But thereisa continuing
need to resssesstraditional farming in the light of changing paradigms of forma research.
In our own experience, when thisis done, traditiond farming regularly provesitsdf to be
conceptudly superior to some of the trangent paradigms of modern science (Wood,
1998). A caein point is ‘agroecology’ . Rether than being closdly based on research in
traditiond agroecosystems, large parts of this discipline interprets traditiond agriculture
through the lens of smplistic or even dogmaitic ideas from the ecology of yesteryear,
overlan with environmenta politics The danger for farming is that, asideas changein
ecology, agroecology has proved to be quite resstant to change. We will demondrate
Specificindances of thislater.



Agriculture = “the tilling of fields’

« Management of agrobiodiversity is all
important

+ But agroecosystem management regimes
will depend on the required outputs of
farming

+ Socio-economic factors may predominate
over ecological factors
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A determining featur e of agriculture isincreasng the competitiveness of cropsrdaed to
weeds. Indeed, a defining feature of agriculture (literdly) isthe tilling of fields.

Agriculture can be seen asapipeline, with aseries of filters and pumps. The
filters take out unwanted biodiversity, and the pumps add and encourage wanted
biodiversty —mogt notably of crops and domestic animas. In both treditiond and
modern agriculture, the management of these filters and pumpsis highly knowledge
specific.

Thetilling of fiddsisthefirg filter — removing weeds It isaso a pump:
producing soil conditions that favour useful organisms,

Thefirg and main ‘pump’ gpplied to fiddsis seed or planting materid, whereby
Crops gain a competitive advantage over weeds. Trangplanted rice is an effective way of
reducing weed competition.

Thereis a strong socio-economic determinant to dl farming, and this may mask
the ecological determinants of farming. The firs economic determinant is Isit
worthwhile adding inputs to get better (higher or more secure) outputs? This determines
the possibility of eg. irrigation; protected production such as glasshouses; and nutrient
addition.

The second main sodio-economic determinant isfood security. Extreme forms of
‘landesque agriculture include terracing and hill gardens may be aresponse to thregisto
community security in the lowlands. The hill gardens characterigtic of C. Americaand
Javawere not ‘ecologicd’ agriculture, but a response to digpossession of lower and flatter
land for use for colonid plantations of export crops (Hayami, 2001). The widespread
phenomenon of ‘home garden’ is not principally determined by ecology, but by proximity
to the home to prevent theft, and to give acontinua supply of non staple foods.



Several ways of defining farm
outputs:

Production and productivity
Employment generation
Environmental footprint/ecosystem services

Facilitation of agrobiodiversity and wild
biodiversity

"~ Sustainability’
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Depending on labour and input congraints, crop yield may be subordinate to arange of
other criteria for example, perennid gardens may need to produce arange of food over
long time spans.

In countries where there are substantia crop surpluses, or with a palitica need to
ubsdize farming, or where farming causes subgtantid environmenta damage, there may
be arange of other objectivesfor farming. For example, theideaof * multifunctiona
agriculture , which has objectives wider than food production (this becomesincreasngly
atractive to rurd populationsin Europe and farm subsidies are withdrawn).

These objectives may be environmental: lessening pesticide use and fertilizer run-
off; providing abiodiversty-friendy farm to encourage resdent and trandent wildlife;
providing ecosystem services such asrainfal retention, carbon sequestration, eroson
control. Other objectives may be aesthetic or recregtiond or socid: maintaining farm
populations, farms as ‘lungs of the cities'; and as abase for rurd sports such as hunting.

This has been described by Zadoks (1999), for the Netherlands, as ‘ integrated’
agriculture: ‘cdleaner production, less polluted environment, the restoration of
biodiversty, better nature consarvation, pleasant landscaping and recreetion of
townpeople’

However, asdirect subsdiesto food production are reduced (as with the reform of
the Common Agricultural Policy in Europe) thereis subgtantia lobbying to maintain
indirect subsdiesto farming. ‘Biodiveraity’ and its supposed contribution to
‘sudtainability’ has become an issue of increasing palitica importance (and the subject of
much lobbying).

But it may not be rdlevant —paliticaly or biologicadly —for developing countries
to subgdize pogt-indudrid- revolution perceptions of the countryside. And problems of
definition remain - for example, what is “sugtainability’ and how isit measured?



Field management as a key issue
for biodiversity in agroecosystems

+ can be highly subjective on the relative
importance of inputs and outputs

+ inevitably location specific and knowledge
intensive

+ influenced by policy and paradigm shifts over
objectives, e.g. multifunctionality

Slide 6

Inthe face of dl these varidbles, isthere ageneric gpproach to biodiversty-friendly fidd

Criticaly, can and should idess of multi-functiondity from rich countries with
high-externd input agriculture and crop surpluses, be gpplied to agroecosystemsin
deve oping countries? Note thet yet more biodiversity becomes both the objective and the
indicator of successin gpproaches to multifunctiond agriculture. Isthis gppropriate for
deve oping countries?



How to design better fields:

Follow ~ecological principles’

Increase dependence on ~Nature's goods
and services’ as functional inputs

Mimic natural ecosystems

Stick close to tried and tested traditional
cropping systems
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We have been bringing together the complexities of farming and agrobiodiversity —
ecologica, socid, economic and palitica, al compounded by mgor geographica and
environmentd differences between regions of agricultura production

In the face of this massive complexity how can we undersiand enoughto design
‘better’ fidlds? Four ways are suggested here, in turn each will be consdered.



Ecological principles can:

+ change with ongoing research, e.g.
controversy over the diversity/stability
relationship
be subject to ~cherry-picking’ - i.e choosing
some principles and ignoring others
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An gpped to ecologicd principlesis adangerous gpproach. The principles of last year
may become the dogmeas of next yeer.

Ecology isa present in agate of flux and dioute. For example, arevison or
reversd of concepts, a'‘turbulencein ecology’, 'radical changesin fundamenta
paradigms, and a'bit of amuddl€ are dl afesature of recent ecologica debate (Hobbs and
Morton, 1999).

Thereis paticular confuson and dispute over the effect of plant diversty on
productivity (the mgor effect in key experiments was the indlusion of alegume,
Trifolium farmers have known the benfit of cered-legume intercrops probably for
millennia) An earlier debate, rdating diversty to ecosysem dahility is il unresolved
after more than 30 years.



Nature’s goods and services

Range from very positive to very negative
May be seasonal or unpredictable

May form ~hot spots’, or worse, ~cold
spots’

Also be subject to ~cherry-picking’
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There are severa problemswith a concept of ‘ Nature' s goods and services':

The abiotic aspect of ‘Nature may be consderably more important than the
biotic. For example, mogt cered production is from strongly seasond dimates
(erther with astrong dry/cold season; or with seasond flooding).

‘Goods and services arenot al pogtive: promating the good and preventing the
bad (for example, weeds) isaskill of farmers rather than ‘ Nature' .

In addition to ‘goods and services  from Nature, agroecosystems may contribute
multiple servicesto Nature (for example, as ahaven for wild biodiversty; in
eroson contral).

But very often there may be trade- offs between wildlife and farming. For example,
eephants can roam 20km from wildlife sanctuariesin Indiaand prefer feeding on
secondary vegetation around villages and crops (Danesh et al . 2001). Thereisasound
biologica reason for this preference: secondary vegetation is less protected by anti-
feedants (tannins and the like) and more nutritious to dephants than forest gpecies.

Crops near forest may need specid protective festures. For example, rice avns
protect againgt seed-edting birds. ‘ The nearer the crop to the forest, the greeater the
protection needed...” (Burkill, 1925). Thisismore useful in Maaya - whererice areas are
amdler and doser to foredt, than in ‘wide rice plains, likethosein Bengd'. In generd, as
noted by Burkill, ‘where there is forest on elther hand, adrip of rice suffers greatly from the
depredations of forest animasand birds: such loss diminishes with the gregter remoteness of
the forest.



Natural ecosystems as models for
agroecosystems:

+ The choice of appropriate natural models
may be subjective

+ Usually only the more complex models are
promoted
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We want to spend some time on this, as we have just completed areview that has
unexpected conclusions (Wood and Lenné, 2001).



Mimic systems:

+ Cultivators followed ‘Nature's method as seen in
the primeval forest (Howard, 1940:13, for India)

Swidden agriculture was a miniaturized tropical
forest which ‘apes the generalized diversity of the
jungle which it temporarily replaces’ (Geertz,
1963:19).

The peasant farmer ‘knows that the mimicking of
natural systems can greatly aid him’. Dahlberg,
1979)
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There are copious exhortations to use Nature asamodd for fidds.
Further examples:

Mimicking nature would adlow the srong ecologica foundation on which
agriculture origindly developed to be found again, by meking use of naturd
ecosystem processes and interactions (Gliessman, 1998)

The patterns and prooesses discernible in naturd ecosysgems il remain the most
gppropriate sandard available to sustainable agriculture (Jackson and Piper, 1991)
Native ecosystems are time- proven survivors, and it islogicd to learn from them
and imitate their useful traits. (Ewel, 1999).



Expected benefits of mimic
systems:

“Natural’ - using a full range of ~nature’s goods
and services’

Biodiverse, both in agrobiodiversity and spillovers
from wildland biodiversity

Stable, as the model has survived over time

Sustainable - for example, minimum external
input
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There are two contrasting gppeds of a‘naturd’ gpproach to field management:

Thereisthe popular perception that ‘naturd’ is somehow good;

Thereisthe scientific fact thet our present ‘naturd’ ecosystems are the survivors
of an evolutionary process of adaptation and winnowing, and are thus more likely
to be ecologicdly robud.

We concentrate of this|atter feature of naturaness.



Problems with complex models:

* Most examples to date are gardens rather
than fields

+ Socio-economic, rather than ecological,
factors may determine complexity

+ The best example of complexity - shifting
cultivation - is highly unstable and transient

+ The paradox of Imperata: unstable
complexity may collapse to stable simplicity
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A mgor problem to moddling fieds on naturd ecosystemsis the choice of gppropriate
modds. Of the wide range of options, only sructuraly complex modds have hitherto
been chosen. But in agriculture, complex sysems ether collgpse — aswith shifting
cultivation, or demand a greet ded of management skills and inputs— aswith home
gardens.

Does Nature provide examples of ampler and more stable ecosystems that could
serve as moddsfor fidds?



A monodominant keystone species
— kelp (Macrocystis pyrifera):

+ Biodiversity
+ Food chains
+ Hot spots
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More than 150 years ago Darwin (1845) described the monodominant beds of kelp in the
Southern Ocean:

“The number of living creatures of all Orders, whose existence intimately depends on the
kelp, iswonderful....On shaking the great entangled roots, a pile of small fish, shells,
cuttle-fish, crabs of all orders, sea-eggs, star-fish, beautiful Holothuriae, Planariae, and
crawling nereidous animals of a multitude of forms, all fall out together ’

‘ Amidst the leaves of this plant numerous species of fish live, which nowhere else could
find food or shelter; with their destruction the many cormorants and other fishing birds,
the otters, seals, and porpoises, would soon perish also...".

“Yet if in any country a forest was destroyed, | do not believe that nearly so many species
of animals would perish as would here, from the destruction of the kelp.” (Darwin: "The
Voyage of the Beegl€')

So we know that naturad monocultures can be very biodiverse (Rhizophora mangrove
vegeation is another example of monodominance with exceptiond biodiversity). Can we
find ample naturd ecosystems more revant as modds for agriculture?



Are there simple models for fields
in nature?

* New approaches to ‘Nature’s Fields’
(monodominant stands of cereal relatives)

—Rice
—Wheat
—Sorghum
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One due on whereto look is the fact that most of our food comes from annud cereds—
that is grasses. Grasses are phenomendly successful plants

‘grasses benefit froma fireregime that is lethal to many other plants, and, having
co-evolved with herbivores, can sustain a level of predation sufficient to cripple
many competitors (Clayton and Renvoize, 1986).

But grasses are wind pollinated. As tree cover increases, grasses refregt to more open
gpaces to ensure pollination. Are there open grasdands with wild relaives of crops?

The answer to our search for sable grasdand systems seemsto be ‘yes': for
example, the fire- dimax Imperata grasdand that replaces shifting cultivation is
ecologically tough and persgtent. The dide shows a monodominant perennia grasdand
after an annud burn in south India

But, sgnificantly, wild reaives of our important cerees— rice, wheet and
sorghum — are found as monodominants in grasdand ecosystemns. We have provided
extensive evidence for thisin Wood and Lenné (2001).



Characteristics of simple models

+ Often marginal or zonal
+ Often very productive e.g. Phragmites

+ Can be verybiodiverse —e.g.
monodominant mangroves
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But to be of use as modds for agriculture, we need to know a great deal about the
ecology of monodominant grass sysems.

A recent workshop on * Agriculture asaMimic of Natural Systems' asked how
can we rdate the sructure and function of amimic system ‘when o little is known about
the underlying processes that corfer persstence and resilience on the natural system on
which themimicisbased? (Lefroy et al. 1999). Thisworkshop was considering complex
systlems, where the more complex the system, the more there will be dispute over the
relationship of structure to function, and the lower likelihood of uncovering appropriate
techniques for fidd management.

However, the problem remains for Smpler grass sysems. sysems ancestrd to
agriculture have yet to be investigated ecologicaly. In order to judge the relevance of
netural mode s for cered cropping, we need to know two types of information:

What are the determinantsof these ecosystems? For example, they appear to be
found with strong dry seasons; geogrgphicaly margina habitats, and seasond
disturbance such asfire or flood. But the necessary fidld work has yet to be done.
What are the characteristics of these systems. For example, how sable are they?
What are the population genetics of the dominant species? How much associated
biodiversty can these sysems maintain (and what can we learn of the function of
this associated biodiveraty)? Why are wild relatives annud?

These important questions remain unanswered. Ecologigts prefer to work on more
complex forest and grasdand systems.



However, amgor faultin current ecologica research is the interminable debate
about characteristics of ecosystems (for example, the diversity-productivity debate noted
above) rather than the highly important identification of the environmental deter minants
of monodominance. We suggest thet early farmers knew enough of the determinants of
neturd monodominant grasdand to mimic thisin fidd management. Thereby faming
could maintain the ecological and evolutionary robustness of naturd vegetation.



Advantages of simple fields:

+ ecologically tough keystone species

+ ecological and evolutionary continuum
from nature, therefore stable

+ easily managed — including appropriate
mechanization
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In the padt, the results of ecologica research on ructurdly smple systems (for example,
mangrove and Spartina systems) have not been gpplied to the management of fields
However, there are indications that in such sysems a Sngle species can outcompete dl
others and become dominant — perhaps as aresult of unique adaptations to stress. Then as
amonodominant and ‘keystone species, it can provide the biomass and sheter for awide
range of dependent biodiversity (as Dawin had found with kelp so long ago).

This speculaion on a‘sngle keystone species but with great associated
biodiversity’ seemsto be supported by irrigated rice Schoenly et al. (1998) reported a
‘staggering taxonomic richness, interconnectedness and spatiotemporal flux’, witha
‘complex and rich food web of generalist and specialist predators and parasitesthat live
above, below, and at the water surface’. Settle et al. (1996) has dso suggested the
importance of field detritusin contributing to biodiversity in ricefidds.

Thus agroecosystems based on nature can be ecologically tough and have high
asociaed biodiveraty. In addition, with Smple keystone pecies, they will be rdatively
ample to manage, as one st of conditions, rather than a complex of conditions, will
determine the ecologica hedlth of the keystone species. This Smplicity will be abonusto
fiedld management.

But thereisagreat need for ecologica research on ‘ ancedtral ecosysems ' to test
the vdidity of what are at present speculations.



Effects of scale and the
distribution of biodiversity:

+ Diversity in gardens
+ Structural simplicity in monoculture fields

+ Optimization at the landscape level, using a
range of different strategies
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We have gone to some lengths to show that cered monocultures can be very much ‘ eco-
farming’, soundly based on Nature, rdaively stable, with the potentia to support rich
crop-asociaed biodiveraty. But note that their very smplicity alows or encourages
intengfication. Asin neture, the more nutrients flow, for example, into awetland
ecosystem, the more the monodominant species captures nutrients and the higher the
resulting biomass. Infidds it isthe ability to tolerate high leves of intengfication, rather
than thelr gatus as monocultures, which has brought monoculturesinto disrepute. A
better understanding of the ecologica status of naturd monocultures could alow better
field management. For exanple, there must be limits to just how much nutrient input
neturd monocultures can tolerate.

Inthelight of the existence of robugt * natural monocultures, it is certainly
ecologicaly-nai veto argue for ‘ bresking the monoculture (Altieri, 1999; Pimbert, 1999)
inthe belief that thisis somehow judtified by ‘agroecologicd principles . Rather,
agroecology must now sgnificantly reviseits view of the natural world to accommodate
monocultures.

By acoepting monocultures as an ecologicaly- acceptable method of producing
food, we have more possibilities of managing biodiversty in the landscape.

Our thesisis that monoculture fields are based on nature, can be biodiverse if
kilfully-managed, and in addition, produce most of our food. Thisdlows arevised view
of the scdle of farming, its relation to biodiversity, and the place of food production in the
landscape.

If fidlds are centrd to globa food production, they are flanked on one sde by the
smdlness of gardens, and on the other Sde by the largeress of landscapes.



.*« The garden: rich
< in both
“.agrobiodiversity

5 and transient
¢ biodiversity
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Asthe terminology of * horti-culture and *agri- culture indicates, the functiond divison
between gardens and fields has along higtory.

There are multiple biodiveraty benefits from gardens. Our irrigated garden in
Indiais ahaven for biodiversty shetering and feeding during the dry season on perennid
or irrigated crops. It isaso crop-diverse, with 47 different crops (from large treesto
annuds), often with multiple varigties However, the main determinant of biodiversity in
gardensisthe variety of fresh food that we need on aregular basis, for whichwe are
prepared to invest condderable effort, not least inirrigation and nutrient input, including
recyding. A secondary determinart isthat we tolerate monkeys taking mangoes and corn
and fruit bats egting guava: unlike a poor farm family, we have the economic ability to
replace logt crops from the market.

We argue that gardens are to a large extent socio-economic constructs While they
arerichin trangent and crop-asociated biodiversty, thisbiodiversty is secondary and
even incidenta to the need to produce diverse food throughout the year. In short, the
biodiversity depends on the garden, and not the garden on the biodiversity. Indeed, in our
mog highly managed ‘ gardens “- controlled glasshouse production of hightvaue
vegetables - biodiveraty may be stripped away as a problem to production: here the
economic facet is paramourt.

Our failure to distinguish between socio-economic and supposedly ‘ecologica’
reasons for the biological complexity of gardens congantly leeds to complex traditiond
gardens being recommended as generic ecological mode s for farming.

Thereisadso an underrated ethico-palitical dimenson to home gardensthat has a
bearing on their vaue as biodiverse and ecol ogically- gppropriate models for food
production. In aremarkable synthess of the palitics of colonid control and the
geographic setting of agriculture in South East ASa, Hayami (2001) showed thet in hilly



forested areas of the Philippines and Indonesia gardens are arationd response to the
spread of colonia plantations on lower and better land which dispossessed peasant
farmers. In contradt, in the rich ddtalands of Thalland and the Mekong, smdl famers
farming their own land grew monoculture rice (with an annua supplement of weter and
nutrients from the Himalayad). In this geogrgphica setting, asin much of Latiin America
and the Caribbean, forest gardens are aresponse to colonid domination, the ending of
davery, and agriculturd economics, rather than sound ecological moddsfor farms, as
often promoted.



The field: rich in
agrobiodiversity and
taking pressure off

wildlands for wider
biodiversity
conservation
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In contragt, the main determinants of biodiversity in cered fidds arefirg, abiotic factors
— usudly astrong dry season, favouring a monodominant crop - and then the* Darwin
effect’: the possibility of aseasond build-up of high crop-associated biodiversity based
on the high productivity of crop and crop resdues. And this productivity is often raised
by nutrient and water input. Aswith gardens, the biodiversity in fiddsis mainly
secondary, but thistime determined by dlimétic factors rather than socio-economic ones

The sodo-economic and ecologicd differences between fidds and gardens are
usualy ignored or misnterpreted. Paradoxically, we suggest that the monoculture ceredl
fiddismainly an ecologically-appropriate production system (the ecology being a
response to abiatic factors), whereas the garden isa socio-economic construct. However,
the dose proximity of fidds and gardens dlows a seesond movement of biodiversity and
the maintenance of higher levels than would be possible with ether fields or gardens.



The landscape: a locally-determined
combination of garden, field and
wildland
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The landscape leve digpostion of agriculturd production is, of course, determined by
geogragphy — the relation of people to land.

The common perception isthet theland holds biodiveraity and agriculture
replaces and destroys biodiverdty. For two main reasonsthisis far too smplidic:

Thereisno linear rlation between loss of land areaand loss of biodiversty. For
example, areduction of land area by 50% leads to afar less than 50% loss of
biodiversty.

Increased intengfication of agriculture can take pressure off naturd vegetation.,

By combining these two facts, it is possible for improved agriculture to co-exig with
natura biodiversity (and dso add agrobiodiversity to theworld's gock of biodiversty, as
avauable bonus)

However, there be conflicts at the landscape scale (Zadoks, 1999):‘ Whereas
nature conservation and naturd biologica control require biotopes (refuges) with
maximum connectivity to promote desirable species, pest and disease control wantsto
mimimize connectivity to reduce the soread of noxious species’



Need there be conflict between
conservation and agriculture?

+ Tagriculture, as currently practiced, is
the chief cause of the destruction of
valuable habitats’ (McNeely and Scherr,
2001)

« The response is to try to make all
agriculture biodiversity-friendly
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[no text]
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[no text]

The agriculturalist’s view:

+ "If people are to eat more-or-less
decently, there will have to be limits
to eco-friendliness.” (N.W. Simmonds
reviewing a book by Gordon Conway)




The need for a strategic diversity
of approaches:

+ A combination of the better elements of
both conservation and agriculture

+ An avoidance of either extreme anti-
people or antienvironment elements
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These are entrenched positions — indeed, dogmes.

The consarvationist misreads agriculture as dways unnatura and destructive of
naturd biodivergty; yet increased crop yields can take pressure of wildland.

The crop scientist misreads ecology as of little relevance to agriculturd

production (epecidly ecology as presented by agroecologists and ‘ eco-faming’);
yet a better knowledge of ‘Nature sFdds could dlow sustainable

intengfication.

The current internationa gpproach to agrobiodiversty does nothing to overcome these
dogmas and contragts. The main international text isdecison 111/11 of the third mesting

of the Conference of the Parties to the Convention on Biologica Diversty. Paragraph 1
of 111/11 gave aspecific objective: ‘(a) To promote the postive effects and mitigate the
negative impacts of agriculturd systens and practices on biologicd diversity in agro-
ecosystems and thelr interface with other ecosystems . Thisformulation reflectsthe
‘consarvation’ parentage of the CBD. The management objectiveis* practices to enhance
the biologicd diversty in agroecosystems (and not to make agriculture more productive,
or even more sustainable).

The problemsinherent in this gpproach are compounded in the ‘Elements of a
Programme of Work’ (UNEP/CBD/SBSTTA/5/10). Their survey of the scope of
agriculturd biodiveraty begins with and places most emphass onasurvey of agriculturd
biodiversty (8.8) and then the servicesit provides (8.b).

However, as we have indicated above, by far the most important of
agrobiodiverdty in the seasond production systems that produce most of out food are
‘abiotic factors which the SBSSTA programme of work dismissesin two lines (8.C). Yet



an undergtanding of the role of abiotic factors as mgor ecologicd determinantsis
fundamenta to the better management of agriculturd biodiversty. The SBSTTA report is
‘putting the cart before the horse’ inlooking a *ecologica services without fully
conddering abiotic factors.

Thisfallure to understand the key role of abictic factorsis repested with * socio-
economic factors’, which recaives minor emphads (8.d). Yet it ssems that acombination
of abictic factors determines mgor cered systems, and socio-economic factors, the very
biodiverse garden systems. Compared with these, programme dements such as
pollinators are of decidedly secondary status (maost of our food comes from wind-
pollinated or clond crops).



Increase productivity and save
land

+ Field inputs increase crop biomass as the
base for a biodiverse food web

+ Higher agricultural productivity saves
wildland
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COPI11/11 taks of theimpact of ... agriculturd practiceson biologicd diversity in
agroecosystems and their interface with other sysems. In fact the main impact of
agricultura practices globaly is the enormous amount of land saved from agricultura
expanson by crop intengfication. COP 111/11 ignores the excellent record of agriculture
on thiskey issue.

Thefiguresfor ‘land-saving’ through intengive agriculture deserve to be better known:

Esimated land saved by Green Revolution cropping: 250million ha,;
Thetotd cropland of the USis 120million ha;
Totd tropica protected areas (forests, woodland, and savannas) 208m ha.

Smilarly, over the next 50 years it has been esimated for plantation forestry ‘huge
volumes of wood will be provided from rdaivdy smdl aressof land ... Mogt of the
world' s naturd forest will be left for other purposes’ (Nair, 2001; and othersin same
volume). In aremarkable pardld with cered fidds, we note that many such plantations
use provenances from and aso mimic the monodominance of wild forests of Eucdyptus,
Caribbean pines, and tesk.

Thisintendfication of monodominant fidds and forest, based on naturd models,
alows a co-existence and biologica synergy between food and timber production and
wildland biodiversty. But intengfication, basad on neturaly monodominant modes, will
aso hdp to produce more food from the same land.

Intensfication can even hdp wildlife on-farm: for example, timdy goplications of
fertilizer in the Netherlands encourages earthworms on which nesting birds rely for food.
It isworth emphasizing here that the common perception that the Green Revolution



caused adamaging increese in fertilizer gpplication iswrong. In India Green Revolution
whests followed 15 years of rapid advance of productivity based on ‘arevolution of
fertility onirrigated lands (Hutchinson, 1974): that is, the new varieties made production
more fertilizer-efficient.

Thereisan ongoing tendency to exaggerate the loca damage caused by
agriculture, and ignore the landscape- scale bendfits to biodiversity resulting from
agricultura intengfication.
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The take-home message is that we need a substantid rethink of the biodiversity-
agriculture interface,

Agricultureis our grestest and most necessary human achievement. It can only continue
to meet our needs through the knowledgeable management of agrobiodiversty.

Hrdly, we should recognize the ecologica robustness and environmentd vaidity
of cered monocultures —they are the best hope of continuing to feed the world and
preventing the collgpse of wildland diversty BUT we need to know far more about the
aurviva grategies of monodominant wild cereds AND we can learn from Darwin's
observations on kelp — monodominant vegetation can be wonderfully biodiverseand a
“hot' ecosystem for conservetion (we know this can be true for rice).

Secondly, we must better distinguish between gardening and farming when
meaking prescriptions for eco-friendliness. The reasons for biodiversty in gardens are
predominantly socio-economic. While gardens worldwide are exceptiondly important for
food security, dietary diverdty and nutrition, biodiverse gardens cannot be used as
ecological moddsfor fidds

A greater emphasi's on agrobiodiversty can have two dear benefits

Enhanced sustainability and continued productivity of avast range of
agroecosystems (thus consarving through use, “ gppropriate’ levels of
biodiversty);

In turn, removing the need for agriculture to expand into wild habitats (thus
effectivey conserving habits crucid to wild biodiversty).



Thismesting isadear indication that we must broaden our thinking on the interface
between the environment and agriculture. In our view farmers worldwide have aresdy
done an excdlent job in feeding growing populations and a o taking pressure off
wildland and thereby saving biodiversty. A degper understanding of the role of
agrobiodiversty and of how ‘Naturé sFeds function could dlow farmersto enhance
their pagt efforts both to feed growing populations and aso to protect the environment.
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