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ABSTRACT

The recent achievements of chemistry-based crop protection will be reviewed

and related to the promise of emerging technologies for the future production

of food, animal feed and materials.

Thearrival of the millennium finds the crop management industryin a phase of

unprecedented change. Theindustry itself is increasingly recognisingits role

opposite partners in the food provision chain. This has led to wholesale

changesin relationships amongstthe participants.

However, it is in the technology arena that changes have been most profound

and this topic provides focus for this paper. A newparadigm has emerged for

the invention of new crop protection chemicals in which several novel

technology platforms combine to enable breakthrough innovation. Genetic

modification of crops to introduce valuable traits is now firmly established,

with remarkably rapid uptake of the technology by growers who seek the

commercial and agronomic advantages on offer

In spite of sustained technical and economic progress, the industry has been

less successful in several geographies in achieving the support of the general

public for its activities. Compelling strategies for engagement of the public are

required to ensure that progress in technology is matched by economic success

BACKGROUND - WORLD AGRICULTURE IN CONTEXT

The turn of the millennium provides a particularly cogent opportunity to take stock ofthe

remarkable progress made to date by the crop protection industries and to look forward to

new challenges. The scopeofthis paper will include a retrospective view of majorprogress in

the past decade or so, an assessment ofthe status quo todayanda review ofthe prospects for

the future, particularly in terms of the new solutions which science and technology promise

In this light, the scope of the paper will be limited to arable agriculture, with emphasis on both

crop protection and crop management. In presenting the 15" Bawden Lecture in 1988, John

Finney reminded us that “forecastingis rarely straightforward but forecasting in agriculture at

a time when it is restructuring is a particularly precarious pastime” (Finney, 1988). This

statement holds perfectly true today, and accordingly the prospects for the use of science and

technology-based solutions whichI will describe are subject to similar qualification

At this point, it is useful to remind ourselves that those of us engaged in crop managementare

making an important contribution to the food provision industry. Weare called uponto play a

key role in feeding the world safely and sustainably. In pursuing this task, our efforts are

focused upon 



protecting yield - control of weeds, pests and diseases

increasing yield - agronomic effects (eg. drought and salt tolerance), efficient use oflight
energy
improving yield quality - enhanced composition - oils, proteins, vitamins, beneficial dietary
components

The first of these endeavours has met with significant success. The organic chemistry-based
industryis one half century old and its beneficial output should be a matter for great pride

Regrettably, we have not succeeded in winning public confidence in ouractivities - in spite of

the manifest benefits

Excellent progress has been made with projects aimed at increasing and improving yield - the

promise ofbiotechnology in these areas suggests an acceleration of achievementin the coming

years. Weface a severe challenge in feeding a world with increased requirements for quality

and variety, in addition to inherent population growth (Pinstrup-Anderson, 1999). Figure |

analyses increases in population, the area given to arable and permanent crops and the food

production index over the period 1985-1995 (FAO, 1996)

Figure 1.

The World 1985-1995
Total land area = 13.0 billion ha

% Change |

1985 1990 1995 | 1985-1995
|

Arable and permanent 1.44 146 1.48

crops(billion ha)

Population (billion) 4.89 5.28 568

Food production index 90.7 100.8 110.8

Source FAO Yearbook, Vol 50, 1996

Whereas the amountofland given to arable agriculture has increased by only 2.8% over the

whole period, the population has grown by 16.1% in the same period. Furthermore, the food

production index has increased by over 22%in that time. This analysis indicates that

intensification of agriculture on little changed area has met the challenge of feeding the

burgeoning and increasingly demanding population. Whether or not this success can be

continued will depend on many factors, perhaps the most important of which is the pattern of

future world population growth. Figure 2 indicates four estimates which provide significant

variation (Avery, 1995) 



Figure 2.

World Population Projections
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However,all four estimates agree that the world population will increase to about eight billion

over a quarter of a century. Indeed, world population passed the six billion mark in October,

1999. Thus, the imperative of enhancing food provision remains with us for yet another

generation. However, the world is far from homogenous in its requirements. In the

developing world, the production ofcalories (yield) remains the major challenge, but also with

increasing requirement for variety and quality. It could be argued that in the Western world,

the avoidance of calories appears to be the will of many people. The focus here will certainly

be upon variety and quality, with functional foods and contributions to the dietary component

of health becoming increasingly important. Notwithstanding these global differences, it is

worth noting that economic growthis invariably a driver of crop protection technology usage

A comprehensive review of economic and social trends pertinent to agriculture has recently

been published (FAO, 2000)

It is thus fortunate that verysignificant increases in crops yields have occurred world-wide in

the past half century. Fromthe production of corn in the USAthrough to rice in Indonesia, a

relentless gain in crop yields has been evident. In his BawdenLecture in 1997, Dennis Avery

addressed the potential for stabilising world population by provision of food security. He has

illustrated that increased food production, for which crop yields are a good proxy, has been a

vital element in sharply reducing world birth rates (Avery, 1997). Figure 3 provides some

examples ofrelevant data (Avery, 1995)

 




