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Abstract:

Climate change and economic concerns have motivated intense interest in the development of
renewable energy sources, including fuels derived from plant biomass. However, the specter of
massive biofuel production has raised other worries, specifically that by displacing food production
it will lead to higher food prices, increased incidence of famine, and acceleration of undesirable
land use change. One proposed solution is to increase the annual net primary productivity of the
existing agricultural land base, so that it can sustainably produce both food and biofuel feedstocks.
This might be possible in corn and soybean production regions through the use of winter cover
crops, but the biophysical feasibility of this has not been systematically explored. We developed a
model for this purpose that simulates the potential biomass production and water use of winter rye
in continuous corn and corn-soybean rotations. The input data requirements represent an attempt
to balance the demands of a physically and physiologically defensible simulation with the need for
broad applicability in space and time. The necessary meteorological data are obtainable from
standard agricultural weather stations, and the required management data are simply planting
dates and harvest dates for corn and soybeans. Physiological parameters for rye were taken from
the literature, supplemented by experimental data specifically collected for this project. The model
was run for a number of growing seasons for 8 locations across the Midwestern USA. Results
indicate potential rye biomass production of 1-8 Mg ha-1, with the lowest yields at the more
northern sites, where both PAR and degree-days are limited in the interval between fall corn
harvest and spring corn or soybean planting. At all sites rye yields are substantially greater when
the following crop is soybean rather than corn, since soybean is planted later. Not surprisingly, soil
moisture depletion is most likely in years and sites where rye biomass production is greatest.
Consistent production of both food and biomass from corn/winter rye/soybean systems will
probably require irrigation in many areas and additional N fertilizer, creating possible
environmental concerns. Rye growth limitations in the northern portion of the corn belt may be
partially mitigated with aerial seeding of rye into standing corn.
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Abstract:

The phase-out of methyl bromide due to concerns regarding ozone depletion in the stratosphere
has imposed the need of developing alternatives less aggressive to the environment. The use of
1,3-dichloropropene (1,3-D) and chloropicrin (Pic) has extended in the last years, and has become
essential to maintain strawberry production in Southern Spain, the main producer within the EU.
However, their uncertain effects on the environment have become a new obstacle for their future



use, and scientific evaluation of their toxicity is necessary to assess their impact on the
environment. In this paper, we use the nematode assemblage as indicator of the effects of 1,3-D,
Pic and 1,3-D + Pic on non-target soil fauna, and to infer their effects on soil food web functioning
in two commercial strawberry farms in Southern Spain. Although affected, the abundance of
bacterial-feeding nematodes did not differ among treatments due to compensatory growth of
opportunistic nematodes. Fungal-feeding nematodes were strongly reduced by the fumigants,
probably due to direct fumigants toxicity and to alterations on the fungal decomposition channel.
Taxa richness and soil food web indices were also affected by the treatments. The ratio fungal to
bacterial-feeding nematode abundances is proposed as the best indicator of the short and medium
term effects of fumigants on non-target soil organisms. Implications of such findings on soil food
web functioning and recovery are discussed.
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Abstract:

Four sheep were used in a 4 x 4 Latin square design experiment to study fermentation quality,
digestibility, and preference of a whole crop rice (WCR) total mixed ration (TMR) silage with food
by-products. Experimental treatments included control silage (i.e., no food by-product) and 300
g/kg each of TMR dry matter (DM) as dry tofu cake (DTC), rice bran (RB) or wet green tea waste
(WGTW). Silages ensiled for 60 days were well preserved with low pH (<4.06) and NH3-N
contents, and high lactic acid content. A higher (P<0.05) content of lactic acid was observed in the
DTC silage. In addition, compared to the control, the DTC and RB treatments increased the CP,
EE and GE contents of the silages, and WGTW treatments increased the CP and ADFom contents
of the silages. Preference was affected by inclusion of food by-products. The mean relative intake
of TMR for the control, DTC, RB and WGTW silages were 0.485, 0.671, 0.397 and 0.447,
respectively. Compared to the control, the DTC treatment increased silage preference, while RB
and WGTW treatments decreased silage preference. No differences were observed among
treatments in ruminal pH or total volatile fatty acid concentrations, but ruminal NH3-N content was
highest in the DTC silage (P=0.0191) 2 h after feeding. The molar proportion of acetic acid in
ruminal fluid was highest for the WGTW silage (P=0.0004) 4 h after feeding. Molar proportions of
propionic acid and isobutyric acid in ruminal fluid were higher for the RB silage (P=0.0277 and
P=0.0368, respectively) than for the WGTW silage before feeding, and the molar proportions of
isovaleric acid and valeric acid in ruminal fluid were higher for the RB silage (P=0.0183 and
P=0.0113, respectively) than for either the WGTW or control silage before feeding. Among the
three food by-products, the digestibility of DTC was highest. Findings suggest that food by-
products can be used in WCR TMR silage, that the silages can be of good quality, and that silage
with added DTC has high digestibility and good preference.
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Abstract:

Food security is a high priority issue on the Chinese political agenda. China's food security is
challenged by several anthropogenic, sociopolitical and policy factors, including: population
growth; urbanization and industrialization; land use changes and water scarcity; income growth
and nutritional transition; and turbulence in global energy and food markets. Sustained growth in
agricultural productivity and stable relations with global food suppliers are the twin anchors of food
security. Shortfalls in domestic food production can take their toll on international food markets.
Turbulence in global energy markets can affect food prices and supply costs, affecting food
security and poverty. Policy safeguards are needed to shield food supply against such forces.
China must make unremitting policy responses to address the loss of its fertile land for true
progress towards the goal of national food security, by investing in infrastructure such as irrigation,
drainage, storage, transport, and agricultural research and institutional reforms such as tenure
security and land market liberalization. The links between water and other development-related
sectors such as population, energy, food, and environment, and the interactions among them
require reckoning, as they together will determine future food security and poverty reduction in
China. Climate change is creating a new level of uncertainty in water governance, requiring
accelerated research to avoid water-related stresses.
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Abstract:

Soil food webs cycle nutrients and regulate parasites and pathogens, services essential for both
agricultural productivity and ecosystem health. Nematodes provide useful indicators of soil food
web dynamics. This study was conducted to determine if nematode soil food web indicators and
crop yield can be enhanced by combinations of cover crops in a conservation tillage system. The
effects of three cover crop treatments (vetch/pea, oat/wheat and oat/wheat/pea/vetch) with low,
medium and high C:N and a bare fallow control were investigated in Davis, CA. Nematode fauna,
soil properties and plant productivity were measured. Soil food web indices, including the
Enrichment Index (EI), Structure Index (SI), Basal Index (Bl), and Channel Index (Cl), based on
the composition of nematode assemblages, were calculated to infer soil food web condition. Cover
cropped tomato/corn rotations had twice the number of enrichment opportunist bacterial feeding
nematodes, active participants in nitrogen mineralization, than fallowed tomato/corn rotations
(opportunist bacterial feeders = 163 versus 98). In winter fallowed plots food webs were basal,
common in disturbed, nutrient-poor conditions (Bl = 37). Total number of enrichment opportunist
nematodes, soil NH4-N levels, and inferred nitrogen mineralization, were higher in cover crop
treatments with low to mid C:N ratios. Omnivore and predator nematodes were scarce, averaging
less than 6 nematodes 100 g-1 in all treatments. In year one, plant productivity was highest after
fallow. In contrast, in year two productivity was highest after cover crops with high nitrogen content
and productivity significantly correlated with the structure of the soil fauna. Monitoring the



abundance of enrichment opportunists may provide managers with a new tool to evaluate soil food
web nitrogen mineralization and plant productivity.
Keywords: Food webs; Nutrient cycling; Nitrogen mineralization; Cover crops; Legumes; Organic
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Abstract:

The demand for food is increasing, not only to meet food security for growing populations, but also
to provide more nutritious food, rich in good quality proteins and nutraceutical compounds. The
amaranth (Amaranthus hypochondriacus) plant, in addition to its high nutritive and nutraceutical
characteristics, has excellent agronomic features. The objective of the present study was to
analyze some physical and proximal-nutritional properties of amaranth seeds obtained from
different varieties grown in arid zones and characterize their phenolic acids and flavonoids. Two
commercial (Tulyehualco and Nutrisol) and two new (DGETA and Gabriela) varieties of A.
hypochondriacus were grown at the Mexican Highlands zone. Tulyehualco and DGETA varieties
had higher seed yield of 1475 and 1422 kg ha-1, respectively, comparable to corn and soybean
production in agricultural areas. Gabriela had the highest protein content of 17.3%, but all varieties
had an adequate balance of essential amino acids. Polyphenols as rutin (4.0-10.2 [mu]g g-1 flour)
and nicotiflorin (7.2-4.8 [mu]g g-1 flour) were detected. Amaranth can be cultivated in arid zones
where commercial crops cannot be grown; the seeds besides their well known nutritive
characteristics could be a source of phenolic compounds of high antioxidant properties.
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Abstract:

Transgenic crop varieties (TGVs) are being promoted as essential for improving small-scale Third
World (SSTW) agriculture. Most economic research on this topic makes critical, untested
assumptions, including that farmers will choose TGVs over other varieties because TGVs are
economically optimal and because farmers are risk neutral profit maximizers. We tested these
assumptions using data from a survey of 334 farmers in 6 communities in Cuba, Guatemala and
Mexico in which farmers ranked 4 real and hypothetical maize varieties for eating and sowing. Our



results did not support these assumptions. Most farmers preferred farmer varieties for sowing and
especially for eating, avoiding TGVs, a preference associated with being risk averse and with non-
monetary preferences. Farmers more integrated into modern agriculture were more likely to
choose TGVs. These results suggest that farmers most in need of support and most important for
conserving genetic diversity are least favorable toward TGVs, and that alternative ways of
improving SSTW agriculture should receive more attention.
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Abstract:

An ideal agricultural system should both maximize food production and minimize undesirable
effects on the environment. The long-term Apelsvoll cropping system experiment, located in
southeast Norway, was used in this study, to compare yields, major N flows (in particular
measured leaching/runoff losses) and the N loss-to-food production ratios (LFP-ratios) in six
different cropping systems over a 4-year period. The experiment included three systems with
cash-cropping (CA1: conventional arable farming; CA2: arable farming practice with
environmentally sound management; OA: organic arable farming with 25% of the area as green
manure, and three systems with both arable and fodder crops, representing mixed dairy
production (CM: conventional farming practice with 50% grass-clover ley; OM1: organic farming
with 50% grass-clover ley; OM2: organic farming with 75% grass-clover ley). The forage
production was assumed to be used for milk and meat production, in amounts calculated on the
basis of available feed and estimated requirements for dairy cattle. All farm produce (cereals,
potatoes, milk and meat) was converted into metabolizable energy for human consumption.
Organic cropping gave significantly lower yields than conventional cropping, for both arable and
mixed dairy systems, most likely due to sub-optimal plant nutrition and the lack of plant protection
in the organic systems. The average net energy production in CA1 and CA2 was 2.4-5.3 times
greater than that in the other systems, which illustrates the energy costs of taking 25% of the area
out of food production to produce green manure (OA) and the energy cost of including an extra
trophic level in the nutrient chain (CM, OM1 and OM2). Only CA2 and CM appeared to have a
balanced N budget, whereas the other systems all had N deficits, in particular CA1 and OA. The
total N losses to drainage were largest from CA1, but not significantly larger than those from OA,
which had the largest N runoff of the systems, most likely due to the green manure in its rotation.
The conventional system with environmentally sound management (CA2) had the lowest LFP-
ratios overall. Among the arable cropping systems, the organic system with 25% green manure
(OA) had the highest LFP-ratios. The mixed dairy systems had generally higher LFP-ratios than
the arable systems. Including leaching/runoff N losses in the LFP-ratio, CA1, CA2, OA, CM, OM1
and OM2 appeared to lose 0.6, 0.4, 1.1, 0.9, 1.2 and 1.1 kg N, respectively, per GJ of produced
metabolizable energy for human consumption.
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Abstract:

Four semi-quantitative screening methods were developed for plant breeding purposes to identify
iron (Fe) and zinc (Zn)-dense genotypes in germplasm, elite lines and early generation progeny.
Methods include colour image analysis for Fe and Zn in wheat and rice grains, and
spectrophotometric analysis of Fe and Zn in ground flour of rice, wheat, potato, sweet potato and
cassava. Staining with 71 mM Perl's Prussian blue solution (PPB) and subsequent image analysis
with Adobe Photoshop(R) to determine pixel numbers in the stained regions lead to the
quantification of Fe. Due to differences in grain size between the genotypes evaluated,
correlations between inductively coupled plasma-optical emission spectrophotometry (ICP-OES)
Fe and PPB derived Fe were improved by standardizing according to grain weight. The ratio of
total blue pixel number (TPN)/total grain weight (TGW) of 21 rice lines correlated (r=0.84, p<0.001)
with the Fe concentration derived by ICP-OES. Similarly, a colorimetric method was developed for
Zn analysis using 1.56 mM Dithizone (DTZ) solution and subsequent quantification by image
analysis with Adobe Photoshop(R). As with the Fe analysis, the ratio of TPN/TGW of 70 wheat
lines correlated better with ICP-OES Zn analysis (r=0.82, p<0.001) and successfully separated low
and high Zn grain germplasm. Ground polished rice and wheat flour were spectrophotometrically
analysed after simple extraction in 0.5 M HCI solution using a modified 2,2'-dipyridyl method for
Fe, and a modified Zincon(R) method for Zn. These two methods show good correlations with ICP
analyses (r=0.93 and 0.92 for Fe and Zn, respectively) and thus can be used for semi-quantitative
screening to discriminate between genotypes that are either high or low in Fe or Zn. The more
precise ICP-OES and AAS methods could then be used to quantify actual amounts of Fe and Zn in
those genotypes identified as Fe- and Zn-dense from the initial screening.
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Abstract:

Recent conclusions that new free-air carbon dioxide enrichment (FACE) data show a much lower
crop yield response to elevated CO2 than thought previously - casting serious doubts on estimates
of world food supply in the 21st century - are found to be incorrect, being based in part on
technical inconsistencies and lacking statistical significance. First, we show that the magnitude of
crop response to elevated CO2 is rather similar across FACE and non-FACE data-sets, as already
indicated by several previous comprehensive experimental and modeling analyses, with some
differences related to which 'ambient' CO2 concentration is used for comparisons. Second, we find
that results from most crop model simulations are consistent with the values from FACE
experiments. Third, we argue that lower crop responses to elevated CO2 of the magnitudes in
question would not significantly alter projections of world food supply. We conclude by highlighting
the importance of a better understanding of crop response to elevated CO2 under a variety of
experimental and modeling settings, and suggest steps necessary to avoid confusion in future
meta-analyses and comparisons of experimental and model data.
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Abstract:

New technology introduction in this semiarid region of the Sahel is hypothesized to be made more
difficult by three price problems in the region. First, staple prices collapse annually at harvest.
Secondly, there is a between year price collapse in good and very good years due to the inelastic
demand for the principal staple, millet, and the large changes in supply from weather and other
stochastic factors. Thirdly, government and NGOs intervene in adverse rainfall years to drive down
the price increases. Marketing strategies were proposed for the first two price problems and a
public policy change for the third. To analyze this question at the firm level a farm programming
model was constructed. Based upon surveying in four countries, including Niger, farmers state that
they have two primary objectives in agricultural production, first achieving a harvest income target
and secondly achieving their family subsistence objective with production and purchases later in
the year. Farmers are observed selling their millet at harvest and rebuying millet later in the year.
So the first objective takes precedence over the second. A lexicographic utility function was used
in which these primary objectives of the farmer are first satisfied and then profits are maximized.
According to the model new technology would be introduced even without the marketing
strategies. However, the marketing strategies accelerated the technology introduction process and
further increased farmers' incomes. Of the three marketing-policy changes only a change in public
policy with a reduction of the price depressing effect (cereal imports or stock releases)
substantially increases farmers' incomes in the adverse years. In developed countries crop
insurance and disaster assistance is used to protect farmers in semiarid regions during bad and
very bad (disaster) rainfall years. In developing countries finding alternatives to the poverty-
nutritional problems of urban residents and poor farmers to substitute for driving down food prices
in adverse years could perform the same function as crop insurance in developed countries of
facilitating technological introduction by increasing incomes in adverse rainfall years in developed
countries.
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Abstract:

The complex issues surrounding the application of genetic engineering to food and agriculture
have generated a contentious debate among diverse interest groups. One pervasive dimension in
the resultant discourse is the varying perceptions of the risks and benefits of genetically



engineered foods and crops. In the risk communication model, technical information is evaluated
within the context of an individual's values and perceptions. The purpose of this study was to
explore how dietetics professionals respond to a complex set of interrelated issues associated with
genetically engineered foods and crops and to identify what varying viewpoints may exist.
Participants were asked to sort a total of 48 statements distributed across eight issue areas
according to level of agreement and disagreement. Using Q methodology, a total of 256 sortings
were analyzed using the centroid method and varimax rotation in factor analysis. Three distinct
viewpoints emerged: Precautionary (R2=43%), Discerning Supporter (R2=11%), and Promoting
(R2=5%). Across all viewpoints, respondents agreed that dietetics professionals should employ
critical thinking skills to communicate the social, economic, environmental, ethical, and technical
aspects of genetically engineered foods and crops. The findings have implications for how
dietetics professionals can foster an open interchange of information among diverse groups.
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Abstract:

This paper provides guidance on how to assess the safety of foods derived from genetically
modified crops (GM crops); it summarises conclusions and recommendations of Working Group 1
of the ENTRANSFOOQOD project. The paper provides an approach for adapting the test strategy to
the characteristics of the modified crop and the introduced trait, and assessing potential
unintended effects from the genetic modification. The proposed approach to safety assessment
starts with the comparison of the new GM crop with a traditional counterpart that is generally
accepted as safe based on a history of human food use (the concept of substantial equivalence).
This case-focused approach ensures that foods derived from GM crops that have passed this
extensive test-regime are as safe and nutritious as currently consumed plant-derived foods. The
approach is suitable for current and future GM crops with more complex modifications. First, the
paper reviews test methods developed for the risk assessment of chemicals, including food
additives and pesticides, discussing which of these methods are suitable for the assessment of
recombinant proteins and whole foods. Second, the paper presents a systematic approach to
combine test methods for the safety assessment of foods derived from a specific GM crop. Third,
the paper provides an overview on developments in this area that may prove of use in the safety
assessment of GM crops, and recommendations for research priorities. It is concluded that the
combination of existing test methods provides a sound test-regime to assess the safety of GM
crops. Advances in our understanding of molecular biology, biochemistry, and nutrition may in
future allow further improvement of test methods that will over time render the safety assessment
of foods even more effective and informative.
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Abstract:

The use of oil with a high level of erucic acid in some industrial sectors appears to offer excellent
prospects from a technological and environmental point of view. This study was carried out to
determine the potential of a new Eruca sativa spp. oleiformis selection named Nemat as a source
of high erucic oil in the Po Valley environment. This species, classified as catch crop of the
nematode Heterodera schachtii, showed a wide adaptability both in spring and autumn sowing and
permitted a generally satisfactory productive yield over 3-year trials, with a grain yield ranging
between 1.9 and 2.2 t ha-1 (autumn sowing). Seeds presented an oil concentration around 290 g
kg-1 with significant higher amount in spring sowing, while fatty acid composition was
characterised by a long chain content higher than 53%. The residual meal presented a high level
of thiofunctionalised glucosinolates (GLs), showing some interesting perspectives in integrated
pest management.
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Abstract:

Simple but reliable PCR techniques were developed for the detection and identification of several
food crops, including crops known to contain allergens. A single pair of oligonucleotide primers
(PL-1C and PL-2D), that target the trnL region of the chloroplast tRNA gene in polymerase chain
reaction (PCR) analysis, was used to amplify crop specific fragments. The specific DNA fragments
were of the following sizes; 387 bp (canola), 532 bp (corn), 571 bp (potato), 584 bp (soybean), 615
bp (white and red rice), 642 bp (peanut), and 662 bp (wheat). Each amplified fragment was reliably
identified using 3% agarose gel electrophoresis. The amplified fragments were cloned, sequenced,
and a variable region was used to design specific sense primers for identity confirmation of some
selected crops. When combined with the antisense primer PL-2D, specific fragments of 403, 397,
343, and 304 bp were amplified for peanut, wheat, soybean, and rice, respectively. These are
common crops known to contain allergens. The PCR techniques described may be easily adapted
for the detection of other crops and may be modified for use in multiplex PCR detection
techniques, or micro-/macro-array analysis.
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