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Famine Shell (1/2)

Plan decreases fossil fuel consumption, leads to global famine.  Only continued carbon dioxide emissions solve.
Idso et al 3 (Craig, PhD in geography @Arizona State, M.S. in Agronomy from U Nebraska, Sherwood Idso, Keith Idso, CO2Science, April, http://www.co2science.org/articles/V6/N15/EDIT.php, 6-29-11, SRF)

Over the last four decades of the 20th century, per capita world food production rose by approximately 25% (FAO, 2000).  Nevertheless, as noted by Pretty et al. (2003), "food poverty persists."  In fact, out of the six billion people currently inhabiting the planet, they say some 800 million lack adequate access to food. Writing as advocates for these undernourished individuals -- for whom more food would be a godsend -- Pretty et al. suggest there are "three strategic options for agricultural development if food supply is to be increased."  The first of these options, in their words, is to "expand the area of agriculture, by converting new lands to agriculture."  However, as they rightly note, this option results in "losses of ecosystem services from forests, grasslands and other areas of important biodiversity," as they are transferred from the realm of nature to the domain of man.  Hence, this solution to the problem of world food security is untenable, unless, of course, we care nothing about maintaining what little of the natural world yet remains.  The second of Pretty et al.'s strategic options is to "increase per hectare production in agricultural exporting countries," so as to not take additional land from nature to feed mankind.  However, as they again rightly note, this option means that food "must be transferred or sold to those who need it."  And those who need it, in the words of Pretty et al., are those "whose very poverty excludes these possibilities," in that they can't afford to pay for the food they need.  We come, then, to the last of Pretty et al.'s three options, which is to "increase total farm productivity in developing countries which most need the food."  This option is essentially the same as option two, only applied to parts of the world where farmers are constrained by their poverty to use "low cost and locally available technologies and inputs."  The rest of Pretty et al.'s paper describes a number of well-conceived programs designed to achieve this goal and lists their successes to date.  We describe another such program (perhaps we should call it a phenomenon) that was neither conceived nor planned by anyone, but which has also had many successes and is destined to have many more in the years and decades to come.  The phenomenon to which we refer is the enriching of the air with carbon dioxide that has come about as a consequence of the development and progression of the Industrial Revolution.  Because of the prodigious and ever-increasing quantities of CO2 that have been released to the atmosphere by the burning of the coal, gas and oil that has fueled this incredible human enterprise, the air's CO2 concentration has risen -- without any overt planning on the part of man -- from a pre-industrial value of approximately 275 ppm to a current concentration on the order of 375 ppm. What has this extra 100 ppm of CO2 done for us to date in the way of increasing farm productivity?  In our Editorial of 11 July 2001, we describe experimental work based on the studies of Mayeux et al. (1997) and Idso and Idso (2000) that suggest its aerial fertilization effect has led to mean yield increases of approximately 70% for C3 cereals, 28% for C4 cereals, 33% for fruits and melons, 62% for legumes, 67% for root and tuber crops, and 51% for vegetables.  Although less than the 93% increase in per-hectare food production brought about by the many low-cost, low-tech projects assessed by Pretty et al., these historical CO2-induced yield increases have nevertheless been both substantial and important.  What is more, they were totally unplanned by man, coming about solely as a result of humanity's flooding of the air with CO2.  In addition, this unanticipated but welcome godsend is not just a relic of the past; for, if we will let it, it will grow even stronger in the years and decades ahead, as the air's CO2 content continues to rise.
Famine Shell (2/2)

Security and environmental benefits of carbon dioxide outweigh warming.
Wittwer 92 (Sylvan H., Professor of Horticulture at Michigan State University, Fall, Issue 62, Policy Review)

For the present, the direct effects of an increasing atmospheric CO2 on food production and the outputs of rangelands and forests are much more important than any effects thus far manifest for climate. A recent review of over 1,000 individual experiments with 475 plant crop varieties, published in 342 peer-reviewed scientific journals and authored by 454 scientists in 29 countries, has shown an average growth enhancement of 52% with a doubling of the current level of atmospheric carbon dioxide. Yet some scientists, especially those with ecological orientations, take delight in glamorizing, along with a sympathetic press, the few exceptions which, in turn, become widely quoted in the scientific literature. These include tussock arctic tundra; some grasslands where undesirable species may, under restricted conditions, outgrow the more desirable; and in some ecosystems where competition among species may create a lack of balance. (See "Rising Carbon Dioxide Is Great for Plants," CR, December 1992.) Globally, it is estimated the overall crop productivity has been already increased by 10% because of CO2 and may account for much of what has been attributed to the Green Revolution. Meanwhile, changes in climate in specific fields where crops actually grow and are culti-vated remain defiantly uncertain. Conversely, the effects of an enriched CO2 atmosphere on crop productivity in large measure are positive and leave little doubt as to the benefits for global food security. With this note, it is a sad commentary that most of the current and modern textbooks on plant nutrition omit, inadvertently or otherwise, any mention of the role of carbon dioxide as a fertilizer or essential nutrient. This was true 35 years ago and remains so to this day. Textbooks still ignore the fact that different levels of CO2 may have pronounced effects on plant growth and may interrelate and complement various levels of other nutrients applied to crops in the rooting media. The complementary effects are also manifest with respect to water requirements and positive interrelations with temperature, light, and other atmospheric constraints. (See -"Environmental 'Science' In The Class¬room," CR, April 1997.) Today, in the greenhouses of the Westlands of Holland, where the first use of elevated levels of greenhouse carbon dioxide for enrichment of food crops occurred 40 years ago, there are glass green houses covering over 10,000 hectares. These are all enriched with atmospheric levels of 1,000 ppm of CO2 during daylight hours. This practice is followed during the entire year when crops are produced. Increases of marketable yields of tomatoes, cucumbers, sweet peppers, eggplant, and orna¬mentals range between 20% to 40% with an annual return of $3 billion. There is currently a blind spot in the political and informational systems of the world. This is accompanied by a corruption of the underlying biological and physical sciences. It should be considered good fortune that we are living in a world of gradually increasing levels of atmospheric CO2. The satellite data on global temperature changes are now in. There has been no appreciable warming. Accordingly, the rising level of atmospheric CO2 does not make the United States the world's worst polluter. It is the world's greatest benefactor. Unlike other natural resources (land, water, energy) essential for food production, which are costly and progressively in shorter supply, the rising level of atmospheric CO2, is a universally free premium gaining in magnitude with time on which we can all reckon for the future. The effects of the increasing atmospheric level of CO2 on photosynthetic capacity for the enhancement of food production and the output of rangelands and forests, appear far more important than any detectable change in climate. Elevated levels of atmospheric CO2 also provide a cost-free environment for the conservation of water which is rapidly becoming another of the world's most limiting natural resources, the majority of which is now used for crop irrigation. 
CO2 Solves Famine - Yields

Warming increases crop yields-corn and beans prove
CO2 Science 10 (CO2 Science, 2-3, http://www.co2science.org/subject/a/summaries/agfeedworld.php, 6-29-11, SRF)

Starting near the top of North America, Shen et al. (2005) derived and analyzed long-term (1901-2002) temporal trends in the agroclimate of Alberta, Canada, reporting that "an earlier last spring frost, a later first fall frost, and a longer frost-free period are obvious all over the province." They also found that May-August precipitation in Alberta increased 14% from 1901 to 2002, and that annual precipitation exhibited a similar increasing trend, with most of the increase coming in the form of low-intensity events. In addition, they note that "the area with sufficient corn heat units for corn production, calculated according to the 1973-2002 normal, has extended to the north by about 200-300 km, when compared with the 1913-32 normal, and by about 50-100 km, when compared with the 1943-72 normal."  These changes, in Shen et al.'s words, "imply that Alberta agriculture has benefited from the last century's climate change," and they note that "the potential exists to grow crops and raise livestock in more regions of Alberta than was possible in the past." They also note that the increase in the length of the frost-free period "can greatly reduce the frost risks to crops and bring economic benefits to Alberta agricultural producers," and that the northward extension of the corn heat unit boundary that is sufficient for corn production "implies that Alberta farmers now have a larger variety of crops to choose from than were available previously." Hence, they say "there is no hesitation for us to conclude that the warming climate and increased precipitation benefit agriculture in Alberta."  Also working in Canada, Bootsma et al. (2005) derived relationships between agroclimatic indices and average grain yields of corn, soybeans and barley obtained from field trials conducted in the eastern part of the country and used them to estimate the impacts of projected climate change scenarios on the yields of these commodities for the 2040-2069 period. Based on a range of heat units projected by multiple climate model simulations, they determined that average yields achievable in field trials could increase by 40-115% for corn and by 21-50% for soybeans by 2040-2069, when "not including the direct effect of increased atmospheric CO2 concentrations." Adding expected CO2 increases into the mix, along with gains in yield anticipated to be achieved through breeding and improved technology, these numbers rose to 114-186% for corn and 117-157% for soybeans. 
CO2 Solves Famine - Yields
CO2 increases crop yields-bean studies prove
CO2 Science 10 (CO2 Science, 2-3, http://www.co2science.org/subject/a/summaries/agfeedworld.php, 6-29-11, SRF)

Dropping down to the United States, Hicke and Lobell (2004) calculated cropland net primary production (NPP) in the central part of the country (South Dakota, Nebraska, Kansas, Missouri, Iowa, Minnesota, Wisconsin and Illinois), using U.S. Department of Agriculture information together with crop-specific parameters that convert agronomic data into carbon fluxes for the period 1972-2001. This exercise revealed that the total cropland area exhibited no temporal trend over the study period, but that "both NPP (flux per unit area) and P (spatially aggregated flux) increased during the study period (46 and 51%, respectively)."  In spite of the "twin evils" of rising air temperature and CO2 concentration that climate alarmists decry so mightily, these results indicate that agricultural productivity in the central United States increased, and dramatically so, over the last three decades of the 20th century. Possible drivers of this increase, according to Hicke and Lobell, include "improved cultivars, better fertilizer and pest management, more favorable climate, shifts to productive crop types, and economic influences (Duvick and Cassman, 1999; Evans, 1997; Lobell and Asner, 2003)." Consequently, it would appear that if either of the twin evils of the climate-alarmist crowd had a negative impact on crop productivity - which is highly unlikely, considering that Hicke and Lobell attribute part of the increase in NPP to a "more favorable climate" and that carbon dioxide is an effective aerial fertilizer that also increases plant water use efficiency - it was miniscule compared to the positive impacts of all of the other factors cited by Hicke and Lobell. Based on these observations, therefore, we may expect to see more of the same in future decades, i.e., increased crop yields, even in the face of (and likely partly because of) continued increases in both the air's CO2 concentration and its temperature.  Also in the U.S., and focusing on the first of these last two environmental factors, Bunce (2008) grew adequately fertilized plants of four varieties of the common garden bean (Phaseolus vulgaris) -- Matterhorn (a great northern bean), Jaguar (a black bean), Red Hawk (a kidney bean), and Brown Beauty (a snap bean) -- from seed to maturity under standard field conditions at Beltsville, Maryland (USA) within open-top chambers, where photosynthetic measurements of mature upper-canopy leaves were made in full sunlight at midday during the pod-filling stages of four growing seasons, and where final seed yields and other plant characteristics were determined at harvest.  This work revealed that the extra 180 ppm of CO2 in the CO2-enriched chambers (a concentration increase of close to 50% during daylight hours) resulted in a mean long-term stimulation of midday net photosynthesis of approximately 18% in the Matterhorn and Jaguar bean varieties, but an increase of fully twice that much (36%) in the Red Hawk and Brown Beauty cultivars. In terms of dry mass seed yield, however, the Matterhorn variety led the way with a CO2-induced increase of about 39%, followed by Red Hawk at 21%, Brown Beauty at 18%, and Jaguar with an actual 10% decline in seed yield. What is more, as Bunce reports, "the highest yielding variety at ambient CO2 [Jaguar] was out-yielded by a different variety at elevated CO2 [Matterhorn]." 
CO2 Solves Famine - Growth Rates
CO2 results in higher crop yields-causes more epidermal cells and larger leaf sizes
Ferris et al 1 (R., M. Sabatti, F. Miglietta, R.F. Mills, G. Taylor, Biology @ USouthhampton, co2Science, http://www.co2science.org/articles/V4/N15/B1.php, 6-29-11, SRF)
What was done  The authors studied three Populus species - P. x euramericana (clone I-214), P. nigra (clone Jean Pourtet) and P. alba (clone 2AS-11) - within six FACE plots, each of which contained all three species and three of which had the air above them enriched to a CO2 concentration just short of 550 ppm.  The trees had been planted directly into the ground in the spring of 1999, and various measurements were made on young expanding leaves of the trees between 16 August and 3 September of that year, when the seedlings were experiencing rapid exponential growth.  What was learned  The approximate 50% increase in atmospheric CO2 concentration increased the area of fully expanded leaves by 61, 28 and 19% in P. x euramericana, P. nigra and P. alba, respectively.  In P. x euramericana and P. nigra, the increase in leaf size was due to increases in both epidermal cell size and cell number, whereas for P. alba it was due only to an increase in cell production.  The authors note that some of the CO2-induced increase in leaf cell size may have been due to the fact that leaf cell wall extensibility increased in all species at the higher atmospheric CO2 concentration.  Also, leaves in the CO2-enriched FACE plots exhibited increases in the activity of xyloglucan endotransglycosylase, a cell wall-loosening enzyme, the greater CO2-induced activity of which may have played a key roll in allowing the cells to expand to larger size.  What it means  As the air's CO2 content continues to rise, it is likely that leaves of the Populus species studied - and, by inference, those of many other trees as well - will grow ever larger, at least in the early stages of growth that precede canopy closure, due to CO2-induced changes in the biochemical and biophysical properties of their cell walls.  This consequence of atmospheric CO2 enrichment, in turn, should be a strong impetus for increased biomass production and accumulation, which other evidence suggests will likely be sustained throughout the lives of the trees.  Hence, in the words of the authors, "species with larger leaves will develop larger canopies more quickly and may become more productive in a carbon-rich environment," such as seems certain to be our happy fate, as anthropogenic CO2 emissions continue to pour into the atmosphere and stimulate the biosphere to ever greater levels of life-sustaining activity. 
CO2 helps crop yields-study from Alberta
Shen 5 (S.S.P. Professor and Department Chair Math and Stat @San Diego State U with research interest in climatology, co2Science, http://www.co2science.org/articles/V8/N42/B2.php, 6-29-11, SRF)
What was done The authors derived and analyzed long-term (1901-2002) temporal trends in the agroclimate of Alberta, Canada.  What was learned Shen et al. report that "an earlier last spring frost, a later first fall frost, and a longer frost-free period are obvious all over the province."  They also found that May-August precipitation in Alberta increased 14% from 1901 to 2002, and that annual precipitation exhibited a similar increasing trend, with most of the increase coming in the form of low-intensity events.  In addition, the researchers note that "the area with sufficient corn heat units for corn production, calculated according to the 1973-2002 normal, has extended to the north by about 200-300 km, when compared with the 1913-32 normal, and by about 50-100 km, when compared with the 1943-72 normal."  What it means Shen et al. conclude that "the changes of the agroclimatic parameters imply that Alberta agriculture has benefited from the last century's climate change," emphasizing that "the potential exists to grow crops and raise livestock in more regions of Alberta than was possible in the past."  They also note that the increase in the length of the frost-free period "can greatly reduce the frost risks to crops and bring economic benefits to Alberta agricultural producers," and that the northward extension of the corn heat unit boundary that is sufficient for corn production "implies that Alberta farmers now have a larger variety of crops to choose from than were available previously."  Hence, they say "there is no hesitation for us to conclude that the warming climate and increased precipitation benefit agriculture in Alberta." 
CO2 Solves Famine - Fertilization
CO2 helps crop yields and their warming impacts are inevitable
CO2 Science 6 (CO2Science, April, http://www.co2science.org/subject/a/summaries/agriculture.php, 6-29-11, SRF)
With respect to the first of these requirements, Tilman et al. note that in many parts of the world the historical rate of increase in crop yields is declining, as the genetic ceiling for maximal yield potential is being approached.  This observation, they say, "highlights the need for efforts to steadily increase the yield potential ceiling."  With respect to the second requirement, they note that "without the use of synthetic fertilizers, world food production could not have increased at the rate it did [in the past] and more natural ecosystems would have been converted to agriculture."  Hence, they say the ultimate solution "will require significant increases in nutrient use efficiency, that is, in cereal production per unit of added nitrogen, phosphorus," and so forth.  Finally, with respect to the third requirement, Tilman et al. note that "water is regionally scarce," and that "many countries in a band from China through India and Pakistan, and the Middle East to North Africa either currently or will soon fail to have adequate water to maintain per capita food production from irrigated land."  Increasing crop water use efficiency, therefore, is also a must.  Although the impending biological crisis and several important elements of its potential solution are thus well defined, Tilman et al. (2001) report that "even the best available technologies, fully deployed, cannot prevent many of the forecasted problems."  However, we have a powerful ally in the ongoing rise in the atmosphere's CO2 concentration that can provide what we can't.  For a nominal doubling of the air's CO2 content, for example, the productivity of earth's herbaceous plants rises by 30 to 50% (Kimball, 1983; Idso and Idso, 1994), while the productivity of its woody plants rises by 50 to 80% (Saxe et al. 1998; Idso and Kimball, 2001).  Hence, as the air's CO2 content continues to rise, so too will the land use efficiency of the planet rise right along with it.  In addition, atmospheric CO2 enrichment typically increases plant nutrient use efficiency and plant water use efficiency (see Nitrogen Use Efficiency and Water Use Efficiency in our Subject Index).  Thus, with respect to all three of the major needs noted by Tilman et al. (2002), increases in the air's CO2 content pay huge dividends, helping to increase agricultural output without the taking of land away from nature.  
CO2 Solves Famine – Winter Wheat

CO2 increases wheat yields 64%

Avery and Burnett 5 (Dennis NCPA adjunct scholar and Sterling, Senior Fellow at NCPA, May 19, http://www.ncpa.org/pub/ba/ba517/)
Continued warming should increase rainfall, rather than reduce it. And even if some areas do experience greater aridity under warmer conditions, both nature and humans have been through it many times before. Modern transportation helps avoid food shortages. Higher CO2 Levels. Whether as a natural reaction to warming in the early part of the 20th century, or the result of human activities — including energy use and tropical forest conversion — the amount of CO2 in the atmosphere has increased by more than 30 percent during the past half-century. CO2 is a critical component of photosynthesis, the process by which plants use sunlight to create carbohydrates — the material that makes up their root and body structures. Increasing CO2 levels both speeds the growth of plants and improves the efficiency of their water use. More CO2 also decreases water loss in plants, which is beneficial in arid climates or during droughts. Botanists have long realized that CO2 enhances plant growth, which is why greenhouse owners pump large volumes of CO2 into their sheds — to grow more tomatoes or carnations. This was confirmed by 55 experiments conducted by research scientist Sherwood Idso, formerly of the U.S. Department of Agriculture. For example: Increasing CO2 by 300 parts per million (ppm) above the current atmospheric level of more than 370ppm enhanced plant growth by 31 percent under optimal water conditions, and 63 percent under water scarcity. [See the figure.] With a 600 ppm CO2 increase, plant growth was enhanced 51 percent under optimal water conditions and an astonishing 219 percent under conditions of water shortage. CO2 enrichment also causes plants to develop more extensive root systems, with important results: 1) Larger root systems allow plants to reach additional pockets of both water and nutrients in the soil, reducing the metabolic energy required to capture vital nutrients. 2) More extensive, active roots also stimulate and enhance the activity of bacteria and other organisms in the soil that are beneficial to plants. When dinosaurs walked the Earth (about 70 to 130 million years ago), there was from five to 10 times more CO2 in the atmosphere than today. The resulting abundant plant life allowed the huge creatures to thrive. Since many of today’s plants evolved when CO2 levels were much higher, some scientists fear today’s plants are literally starving from CO2 deprivation. Based on nearly 800 scientific observations around the world, a doubling of CO2 from present levels would improve plant productivity on average by 32 percent across species. Controlled experiments have shown that: Under elevated CO2 levels, average yields of cereal grains — including rice, wheat, barley, oats and rye — are 25 percent to 64 percent higher. Tubers and root crops, including potatoes, yams and cassava, yield 18 to 75 percent more. And yields of legumes, including peas, beans and soybeans, increase 28 to 46 percent. Humans can help nature along. Recently, Egypt genetically engineered a drought-tolerant wheat plant — containing a gene from the barley plant — that needs to be irrigated only once, rather than eight times per season. The new wheat is expected to dramatically increase food production in semi-arid climates. 

CO2 Solves Famine – Growing Season
Warming prevents crop freezes with no increase to extreme heat events because clouds are a feedback mechanism
CO2 Science 10 (CO2 Science, 2-3, http://www.co2science.org/subject/a/summaries/agfeedworld.php, 6-29-11, SRF)

With respect to temperature, they report that "extremely cold temperature events have decreased and extremely warm temperature events have remained unchanged." They suggest that both of these observations may be attributed to the increase in cloud cover that would be expected to occur in a warming world, since more clouds would reduce midday heating and thereby offset much -- if not all -- of the impetus for global warming during the hottest part of the day. At night, on the other hand, the increased cloud cover would enhance the atmosphere's greenhouse effect, thereby adding to the long-term warming trend. Consequently, Moonen et al. say that "no negative effects can be expected on crop production from this point of view." In fact, they found a real "silver lining" in the latter of these cloud feedback phenomena, reporting that "the number of frost days per year has decreased significantly resulting in a decrease in risk of crop damage." Hence, they say the time of planting spring crops could be safely advanced by many days, noting that the length of the growing season increased by fully 47 days over the period of their study.
CO2 Solves Famine - Temperatures
C02 gives plants resistance to high temperatures

Wittwer 92 (Sylvan H., Professor of Horticulture at Michigan State University, Fall, Issue 62, Policy Review)
To date, our knowledge of the climate effects of the rising CO2 and other greenhouse gases in the atmosphere is inadequate for initiating any global attempt to change the climate. If the climate does change, some warming could be tolerated, and may even be beneficial with no reductions in food production. A warming trend would increase thelengths of the growing seasons, encourage farmer adaptations, and favor the introduction of new technologies and cultural practices. The results would be crops and food animals more resistant to environmental stresses. The prospects of cli​mate change from increasing levels of atmospher​ic carbon dioxide do not frighten many agriculturists, farmers, or foresters.
Plants are helped by both high temperatures and high C02. 

Wittwer 92 (Sylvan H., Professor of Horticulture at Michigan State University, Fall, Issue 62, Policy Review)
Enrichment of the air by carbon dioxide also appears to offer some protection to plants against both extremely hot and cold temperatures. There is also evidence that high atmospheric levels of CO2 raise the optimal temperature for plant growth. The implication of this for the global warming debate is significant: if the higher-CO2 world of the future leads to higher temperatures, plants will respond favorably both to increases in carbon dioxide and to the warmer conditions. 

Plant responses to a higher carbon dioxide concentration do appear to be limited by deficiencies in nitrogen and other mineral nutrients. If plants are to take full advantage of future CO2 -enriched atmospheres, it may be necessary to apply more fertilizer in many parts of the world. Even so, higher CO2 levels have a remarkably stimulatory effect on biological nitrogen fixation by legumes, such as soybeans. A classic study by Ralph Hardy and U. D. Havelka, published in Science in 1975, showed that a tripling of atmospheric CO2 results in a six-fold increase in biological nitrogen fixation--from 75 to 425 kilograms of nitrogen per hectare--by rhizobial bacteria in nodules attached to the roots of soybeans. 

CO2 Key – Arable Land
Only 3% crop land increase is possible in the status quo, absent warming the world population is unsustainable
Business Week 96 (5-20, http://www.businessweek.com/1996/21/b34761.htm, 7-1-11, SRF)
But while today's high prices will encourage farmers around the world to plant every available acre, there's not a lot of idle land. The elimination of Agriculture Dept. set-aside programs, which brings 14 million acres of U.S. land back into production, adds less than 1% to global grain acreage. Nations such as Argentina and Australia will surely switch land from pasture to grain. But most land not now in production is less suitable for growing grain. Experts estimate that the amount of global cropland used for corn, wheat, and other grains could increase only about 3%, at most.
Lack of food in storage and unused arable land magnifies our impacts
Business Week 96 (5-20, http://www.businessweek.com/1996/21/b34761.htm, 7-1-11, SRF)

LESS OF A CUSHION. With less food in storage, the agricultural sector is taking on some of the risks common to companies employing ``just-in-time'' inventory practices. ``We are trying to run a larger and larger operation with smaller and smaller inventories,'' explains Harvard University professor Ray A. Goldberg. ``That's fine, if we have no emergencies. But when we do have an emergency, as we currently do, the `just-in-time' magnifies the problem.''  The potential for quickly boosting grain production is limited. On a global scale, there is little unused land that could readily be farmed. Improved farming technology will eventually boost yields, but the ``green revolution'' is taking hold less rapidly than expected, and it presents risks few had anticipated (page 84). Even if farmers plant fencepost-to-fencepost, they won't restore anytime soon the surpluses that cushioned crop problems in the past. 
CO2 Solves Food Conflicts

CO2 solves food and creates world peace-scientific data

CO2 Science 6 (CO2Science, April, http://www.co2science.org/subject/a/summaries/agriculture.php, 6-29-11, SRF)
Can the case for atmospheric CO2 enrichment be made any clearer?  Automatically, and without investing a single hard-earned dollar, ruble or whatever, people everywhere promote the cause of peace when they utilize energy produced by the burning of fossil fuels; for CO2 - one of the major end-products of the combustion process - is the very elixir of life, being the primary building block of all plant tissues via the essential role it plays in the photosynthetic process that sustains nearly all of earth's vegetation.  And as with any production process, the insertion of more raw materials (in this case CO2) into the front of the production line results in more manufactured goods coming out the end of the line, which in the case of enhanced plant growth and development is biosphere-sustaining food.  Consequently, in light of the former president's statement that "leaders of developing nations must make food security a priority" for "there can be no peace until people have enough to eat," one can begin to appreciate the role of the ongoing rise in the air's CO2 content within this important context.  In investigating the subject in more detail, Idso and Idso (2000) developed a supply-and-demand scenario for food in the year 2050, wherein they identified the plants that currently supply 95% of the world's food needs and projected historical trends in their productivities (based on the assumption of continued increases in agricultural knowledge and expertise) 50 years into the future.  Under this scenario, they found that world food production would rise by about 37% between the start of the 21st century and its midpoint, but that world food needs, which they equated with world population, would likely rise by 51% over the same period.  Fortunately, they additionally calculated that the shortfall in production could be overcome (but only barely) by the benefits anticipated to accrue from the many productivity-enhancing effects of the expected concomitant rise in the atmosphere's CO2 concentration.  These findings demonstrate that world food security is precariously dependent upon the continued rising of the air's CO2 content, which must be allowed to take its natural course, for as Sylvan Wittwer, Director Emeritus of Michigan State University's Agricultural Experiment Station, stated in his 1995 book Food, Climate, and Carbon Dioxide: The Global Environment and World Food Production: "The rising level of atmospheric CO2 could be the one global natural resource that is progressively increasing food production and total biological output, in a world of otherwise diminishing natural resources of land, water, energy, minerals, and fertilizer.  It is a means of inadvertently increasing the productivity of farming systems and other photosynthetically active ecosystems.  The effects know no boundaries and both developing and developed countries are, and will be, sharing equally."
Rising CO2 from warming creates peace and solve the global economy
CO2 Science 6 (CO2Science, April, http://www.co2science.org/subject/a/summaries/agriculture.php, 6-29-11, SRF)
Humanity faces many challenges; we always have, and we always will.  None of them, however, is as pressing as the need to be able to produce the food we will require to sustain ourselves in but a few short decades without usurping most of the planet's remaining arable land and freshwater resources in the process and thereby leaving precious little of either for the plant and animal components of the planet's natural ecosystems.  In addition, no need is more essential to the preservation of world peace than for people everywhere to have sufficient food to eat. Many thoughtful people have agonized over these facts.  As described in our Editorial of 1 Oct 1999, for example, our local newspaper of 26 September 1999 published a brief article by former U.S. President Jimmy Carter entitled To cultivate peace, we must first cultivate food, wherein he stated that "when the Cold War ended 10 years ago, we expected an era of peace" but got instead "a decade of war."  He then asked why peace is so elusive, answering that most of today's wars are fueled by poverty - poverty in developing countries "whose economies depend on agriculture but which lack the means to make their farmland productive."  This fact, he said, suggests an obvious, but often overlooked, path to peace: "raise the standard of living of the millions of rural people who live in poverty by increasing agricultural productivity," his argument being that thriving agriculture, in his words, "is the engine that fuels broader economic growth and development, thus paving the way for prosperity and peace."  
Famine Impact - War

Famine supercharges religious tension and creates conflict all over the world

Brown 4 (Lester, President of the Earth Policy Institute, http://www.earth-policy.org/books/out/ote2_3, 6-29-11, SRF)
Unfortunately, the division between herders and farmers is also often the division between Muslims and Christians. This competition for land, amplified by religious differences and combined with a large number of frustrated young men with guns, has created what the New York Times describes as a “combustible mix” that has “fueled a recent orgy of violence across this fertile central Nigerian state [Kebbi]. Churches and mosques were razed. Neighbor turned against neighbor. Reprisal attacks spread until finally, in mid-May, the government imposed emergency rule.” 16  Similar divisions exist between herders and farmers in northern Mali, the Times noted, where “swords and sticks have been chucked for Kalashnikovs, as desertification and population growth have stiffened the competition between the largely black African farmers and the ethnic Tuareg and Fulani herders. Tempers are raw on both sides. The dispute, after all, is over livelihood and even more, about a way of life.” 17 
Famine magnifies tensions between religious and societal groups and makes conflict inevitable-empirics

Brown 4 (Lester, President of the Earth Policy Institute, http://www.earth-policy.org/books/out/ote2_3, 6-29-11, SRF)
As land and water become scarce, we can expect mounting social tensions within societies, particularly between those who are poor and dispossessed and those who are wealthy, as well as among ethnic and religious groups, as competition for these vital resources intensifies. Population growth brings with it a steady shrinkage of life-supporting resources per person. That decline, which is threatening to drop the living standards of more and more people below survival level, could lead to unmanageable social tensions that will translate into broad-based conflicts.  Worldwide, the area in grain expanded from 590 million hectares (1,457 million acres) in 1950 to its historical peak of 730 million hectares in 1981. By 2004, it had fallen to 670 million hectares. Even as the world’s population continues to grow, the area available for producing grain is shrinking. 11 Expanding world population cut the grainland area per person in half, from 0.23 hectares (0.57 acres) in 1950 to 0.11 hectares in 2000. (See Figure 2–1.) This area of just over one tenth of a hectare per person is half the size of a building lot in an affluent U.S. suburb. This halving of grainland area per person makes it more difficult for the world’s farmers to feed the 70 million or more people added each year. If current population projections materialize and if the overall grainland area remains constant, the area per person will shrink to 0.07 hectares in 2050, less than two thirds that in 2000. 12  Having less cropland per person not only threatens livelihoods; in largely subsistence societies with nutrient-depleted soils, it threatens survival itself. Tensions among people begin to build as land holdings shrink below that needed for survival. The Sahelian zone of Africa, the broad swatch of the continent between the Sahara Desert and the more lush forested land to the south, which stretches from Sudan in the east through Mauritania in the west, has one of the world’s fastest-growing populations. It is also an area of spreading conflicts. 13 In troubled Sudan, 2 million people have died in the long-standing conflict between the Muslim north and the Christian south. The conflict in the Darfur region in western Sudan in 2004 illustrates the mounting tensions between two Muslim groups—Arab camel herders and black African subsistence farmers. Government troops are backing Arab militias, who are engaging in the wholesale slaughter of black Africans in an effort to drive them off their land, sending them into refugee camps in Chad. 14  In Nigeria, where 130 million people are crammed into an area not much larger than Texas, overgrazing and overplowing are converting 351,000 hectares (1,350 square miles) of grassland and cropland into desert each year. The conflict between farmers and herders in Nigeria is a war for survival. As the New York Times reported in June 2004, “in recent years, as the desert has spread, trees have been felled and the populations of both herders and farmers have soared, the competition for land has only intensified.” 15
Famine Impact - Starvation

Food price increases kill 800 million

Burns 96 (Business Week, Greg, 6-14)
Impoverished nations are also squeezed out as richer countries race for food. Even as diets improve in much of the developing world, some 800 million remain malnourished--and higher food prices could make that worse. The U.S. Agency for International Development (AID) expects to distribute less than half as much wheat this year, for instance, because prices have climbed so sharply. ``The potential for real human tragedy is great,'' warns Leonard Rogers, an AID official.

Food shortage kills billions

Earth Policy Institute 4 (“Outgrowing the earth”, book, http://www.earth-policy.org/Books/Out/index.htm)

“Many Americans see terrorism as the principal threat to security,” said Brown, “but for much of humanity, the effect of water shortages and rising temperatures on food security are far more important issues. For the 3 billion people who live on 2 dollars a day or less and who spend up to 70 percent of their income on food, even a modest rise in food prices can quickly become life-threatening. For them, it is the next meal that is the overriding concern.”
AT: Food Distribution

CO2 is well distributed throughout the atmosphere-solves food distribution
CO2 Science 6 (CO2Science, April, http://www.co2science.org/subject/a/summaries/agriculture.php, 6-29-11, SRF)
So what do we do?  Let's consider the three requirements for the next Green Revolution and see how the likelihood of meeting them may be enhanced by letting the air's CO2 concentration continue to rise unimpeded.  Requirement No. 1: The agricultural benefits to be reaped should be equitably distributed among all nations.  First of all, what are the agricultural benefits of elevated atmospheric CO2?  For a 300 ppm increase in the air's CO2 content, they are 30 to 50% increases in the yields of nearly all food crops.  As for their equitable distribution among all nations, the fact that CO2 is well mixed throughout the atmosphere insures that all nations will share equally in the availability of this great resource and its proven yield-enhancing properties.  Requirement No. 2: Local food production should be enhanced worldwide.  The nice thing about the aerial fertilization effect of atmospheric CO2 enrichment in this regard is that it is a blessing that transcends all political barriers.  As Wittwer (1995) has so eloquently put it, the effects of elevated CO2 "know no boundaries and both developing and developed countries are, and will be, sharing equally," for "the rising level of atmospheric CO2 is a universally free premium, gaining in magnitude with time, on which we all can reckon for the foreseeable future."  Requirement No. 3: Regions of low agricultural potential lacking in natural resources should be singled out for maximum benefits.  Fortunately, CO2 helps most where people hurt most: in areas of low agricultural potential.  In a comprehensive review of the scientific literature, for example, Idso and Idso (1994) found that the greatest CO2-induced percentage increases in plant productivity typically occur in places of limited resources and heightened environmental stresses.  
AT: Superweeds
Weeds are good-genetic engineering
Christopher 8 (Tom, NYT environmental writer, New York Times, 6-30, http://www.nytimes.com/2008/06/29/magazine/29weeds-t.html?pagewanted=7, 6-30-11, SRF)

Ziska says that he worries about mankind’s ability to feed itself in a fast-changing future. Paradoxically, it is weeds, he says, that can provide solutions. They have helped us deal with lesser crises in the past. When diseases and pests overwhelmed our domesticated food crops, it was to their wild relatives — plants that mankind has been battling for millennia — that plant breeders turned. Because weeds have more diverse genomes, it is easier to find one with the proper genetic resistance to a given threat — and then to create a new hybrid by breeding it with existing crops. An answer to the Irish potato blight of 1845-6 was eventually found among the potato’s wild and weedy relatives; a wild oat found in Israel in the 1960s helped spawn a more robust, disease-resistant strain of domesticated oats.
Weeds don’t matter-CO2 increases sustainable above-ground biomass
Wayne et al 99 (P.M., Department of Organismic and Evolutionary Biology, Harvard, A.L. Carnelli, J. Connolly, F.A. Bazzazz,  CO2Science, http://co2science.org/articles/V2/N20/B2.php, 6-30-11, SRF)
Early in stand development, elevated CO2 increased aboveground biomass in a density-dependent manner; with the greatest stimulation of 141% occurring at the lowest density (corresponding to 20 plants per square meter) and the smallest stimulation of 59% occurring at the highest density (corresponding to 652 plants per square meter).  However, as stands matured, the density-dependence of the CO2-induced growth response disappeared, and CO2-enriched plants exhibited an average aboveground biomass that was 34% greater than that of ambiently-grown plants across a broad range of densities.  What it means  As the CO2 content of the air rises, it is likely that plants will initially exhibit increased growth in a density-dependent manner.  However, as suggested by the results of this paper, the influence of density on growth will become less important as plants mature, as the CO2-induced increase in final biomass production was constant across a broad range of densities.  Moreover, the average final biomass of field mustard was similar to that reported for most herbaceous plants exposed to atmospheric CO2 enrichment (30 to 50% increase in biomass for a doubling of the air's CO2 content).  Thus, in regenerating forest ecosystems or old successional fields, it is likely that competition between densely growing plants of a given species will not reduce their CO2-induced growth responses to the extent that some have hypothesized.  
CO2 enhances crop competitiveness with weeds

CO2 Science (CO2 Science, http://co2science.org/articles/V11/N32/B3.php, 6-30-11, SRF)

The authors write that "rice, a C3 plant, is one of the most important staple foods for human nutrition with the highest productivity associated with paddy (flooded) cropping systems," and that "barnyardgrass (a C4 plant), is well-adapted to flooded environments and is a major limitation to rice yields in eastern China." Hence, it is not a trivial exercise to attempt to determine which plant -- the crop or the weed -- will be most benefited by the ongoing rise in the air's CO2 content, which is precisely what Zhu et al. set out to do.  What was done Zhu et al. state that "the growth of rice was examined in both monoculture and in competition with a common weed, barnyard grass, at two levels of nitrogen supply (0.357 and 1.071 mmol N/L and two levels of CO2 (ambient and ambient + 200 ppm) under field conditions in eastern China."  What was learned The six researchers found that "when grown in mixture, the proportion of rice biomass increased relative to that of barnyardgrass under elevated CO2 if the supply of nitrogen was adequate," but that "if nitrogen was low, elevated CO2 significantly reduced the proportion of leaf area and root biomass [of rice] relative to barnyard biomass."  What it means Zhu et al. conclude that "although data from this experiment confirm that competitiveness of rice could be enhanced relative to C4 weeds in response to rising CO2 in situ, the data also indicate that such a response could be contingent on the supply of nitrogen." As a result, there is reason to believe that with intelligent management of soil nitrogen fertility, important C3 crops will gain an advantage over major C4 weeds as the air's CO2 content continues to rise.
AT: Superweeds-C3 vs C4

Their arguments assume C4 plants-but key crops like wheat are C3 plants that benefit from CO2

Rosenzweig and Hillel 95 (Cynthia, Research Agronomist for NASA, and Daniel, GCRIO, Summer, http://www.gcrio.org/CONSEQUENCES/summer95/agriculture.html, 6-30-11, SRF)
Plants grow through the well-known process of photosynthesis, utilizing the energy of sunlight to convert water from the soil and carbon dioxide from the air into sugar, starches, and cellulose--the carbohydrates that are the foundations of the entire food chain. CO2 enters a plant through its leaves. Greater atmospheric concentrations tend to increase the difference in partial pressure between the air outside and inside the plant leaves, and as a result more CO2 is absorbed and converted to carbohydrates. Crop species vary in their response to CO2. Wheat, rice, and soybeans belong to a physiological class (called C3 plants) that respond readily to increased CO2 levels. Corn, sorghum, sugarcane, and millet are C4 plants that follow a different pathway. The latter, though more efficient photosynthetically than C3 crops at present levels of CO2, tend to be less responsive to enriched concentrations. Thus far, these effects have been demonstrated mainly in controlled environments such as growth chambers, greenhouses, and plastic enclosures. Experimental studies of the long-term effects of CO2 in more realistic field settings have not yet been done on a comprehensive scale. 
CO2 helps C3 plants like crops but doesn’t help C4 plants like weeds
Wittwer 8 (Sylvan, Professor of Horticulture at Michigan State University, 11-6, http://intranet.wcastl.org/sites/wsmith/upload/4914610a2dea4.PDF, 7-1-11, SRF)
There are marked variations in response to C02 among plant species. The biggest differences are among three broad categories of plants—C3, C4, and Crassulacean Acid Metabolism or CAM-each with a different pathway for photosynthetic fixation of carbon dioxide. Most green plants, including trees, algae, and most major food crops, use the C3 pathway, so named because the first products of photosynthesis (called photosynthate) have three carbon atoms per molecule. C3 plants respond most dramatically to higher levels of C02 . At current atmospheric levels of C02, up to half of the photosynthate in C3 plants is typically lost and returned to the air by a process called photo-respiration, which occurs simultaneously with photosynthesis in sunlight. Elevated levels of atmospheric C02 virtually eliminate photo-respiration in C3 plants, making photosynthesis much more efficient. High C02 levels also sharply reduce dark respiration (the partial destruction of the products of photosynthesis during nighttime) among C3 plants. 
AT: Nutrition Deficiency

CO2 does not cause nutrient decrease

Luscher et al 4 (A., Forage Production and Grassland Systems at a research station in Zurich, M Daepp, H Blum, U A Hartwig, J Nosberger, CO2Science, http://co2science.org/articles/V8/N6/B3.php, 6-30-11, SRF)
In response to an approximate two-thirds increase in the air's CO2 concentration, the leaf nitrogen (N) concentrations of white clover (Trifolium repens L.) and perennial ryegrass (Lolium perenne L.) were reduced by 7% and 18%, respectively, when they were grown separately in pure stands.  However, as Luscher et al. report, "the considerably lower concentration of N under elevated CO2, observed for L. perenne leaves in pure stands, was found to a much lesser extent for L. perenne leaves in the bi-species mixture with T. repens (Zanetti et al., 1997; Hartwig et al., 2000)."  Furthermore, as they continue, "under elevated CO2 the proportion of N-rich T. repens (40 mg N g-1 dry matter) increased in the mixture at the expense of the N-poor L. perenne (24 mg N g-1 dry matter when grown in monoculture)," the end result being that "the concentration of N in the harvested biomass of the mixture showed no significant reduction [our italics]."  On another note, Luscher et al. state that "the nutritive value of herbage from intensively managed grassland dominated by L. perenne and T. repens ... is well above the minimum range of the concentration of crude protein necessary for efficient digestion by ruminants (Barney et al. 1981)."  Hence, they conclude that "a small decrease in the concentration of crude protein in intensively managed forage production systems [which may never occur, as noted in the preceding paragraph] is not likely to have a negative effect on the nutritive value or on the intake of forage."  What it means In real-world situations where white clover and perennial ryegrass are grown together, atmospheric CO2 enrichment may not have a negative impact on total herbage nitrogen concentration; and even if it did, the impact would likely not be large enough to negatively impact the growth and wellbeing of ruminants feeding upon the forage.  In addition, in a CO2-enriched world of the future there would be much more such forage produced per unit of land and water devoted to the enterprise. 
No nutrient decrease-their studies are flawed

Idso et al 4 (Craig, PhD in geography @Arizona State, M.S. in Agronomy from U Nebraska, Sherwood Idso, Keith Idso, CO2Science, August, http://co2science.org/articles/V7/N31/EDIT.php, 6-30-11, SRF)

Although this reasoning has a compelling ring to it, Lieffering et al. (2004) note that "the conclusions of Loladze (2002) were based on data obtained from plants grown under artificial growth conditions (notably small pots)," such that "the extent of dilution was probably exaggerated in these studies and the potential for elevated CO2 to exacerbate micro-nutrient deficiencies overestimated."  Hence, in an effort to rectify this situation, Lieffering and his co-workers analyzed the elemental concentrations of archived grain samples from temperate rice (Oryza sativa L. cv. Akitakomachi) crops they had grown previously under more realistic FACE conditions out-of-doors in a fertile agricultural field (Okada et al., 2001), where an approximate 200-ppm increase in the air's CO2 concentration increased rice grain yields by about 14% (Kim et al., 2003a,b).  Of the five macro-nutrients they measured (N, P, K, Mg, S), Lieffering et al. report that "only N showed a decrease in concentration with elevated CO2 in both years," while all six of the micro-nutrients studied (Zn Mn, Fe, Cu, B, Mo) exhibited concentration increases.  For Zn and Mn, in particular, they say "there was a strong tendency [for concentrations] to increase," while the same could also have been said of Fe, which in the second year of the study exhibited a CO2-induced concentration increase on the order of 68%, as best we can determine from Lieffering et al.'s bar graphs.  In concluding their paper, Lieffering et al. reiterate that their study of the effects of elevated CO2 on grain elemental concentrations under real-world field conditions is "the first such report for a staple food crop: all other previously reported data were obtained from plants growing in pots and in some kind of enclosure."  In contrast to the results obtained in most of these latter root-confining experiments, they note that, other than for N, "no dilution of [the] elements in the grain was observed, contrary to the general conclusions of Loladze (2002)."  Hence, they conclude that "as long as there is a readily available supply of nutrients and that the nutrient uptake capacity response to elevated CO2 is equal [to] or greater than the whole plant biomass response [which was the case in their experiment, except for N], then no dilution should be observed." 
AT: Nutrition – Trace Minerals

No nutrient decline-metals

Natali et al 9 (Susan, U Florida Department of Biology, http://co2science.org/articles/V12/N49/B3.php, 6-30-11, SRF)
The three U.S. researchers report that they "did not find an overall decline in foliar metal concentrations with CO2 enrichment," but that they did find that dilution effects for metal micronutrients were generally "less than for non-essential trace metals," and that "some essential plant metals were greater under elevated CO2 (for example, 28% increase in Mn across species and sites)."  What it means Natali et al. conclude that their results "should alleviate some concerns that rising CO2 concentrations will result in broad-scale decreases in the concentrations of all elements essential for plant function and animal nutrition," as proposed by Loladze (2002). They also say their generally opposite results for non-essential trace elements (some of which can be toxic) "may be applicable to contaminated systems," stating that "elevated CO2 may, through dilution effects, alleviate aluminum toxicity." In general, therefore, one could say that elevated CO2 tends to increase the availability of helpful trace elements, while it tends to decrease the availability of harmful ones. 

AT: Pests

CO2 makes pests smaller and increases their vulnerability to predators

Hughes and Coll 8 (Lesley, Head, Department of Biological Sciences @MacquarieU, CO2Science, http://www.co2science.org/articles/V11/N13/B1.php, 6-29-11, SRF)

What was done In what they describe as "the first study that measured the effect of global atmospheric change on an omnivorous consumer," the authors explored the impacts of elevated atmospheric CO2 on the behavior and performance of an omnivorous bug (Oechalia schellenbergii, Heteroptera: Pentatomidae) and its prey, a polyphagous chewing herbivorous pest (Helicoverpa armigera; Lepidoptera: Noctuidae), feeding on pea (Pisum sativum) foliage grown in controlled-environment cabinets maintained at atmospheric CO2 concentrations of either 360 or 700 ppm.  What was learned Coll and Hughes report that the H. armigera pests that fed on the elevated CO2-grown pea plants were significantly smaller than those that fed on the ambient CO2-grown pea plants, and that the bigger O. schellenbergii bugs that fed on them "performed best when fed larvae from the elevated-CO2 treatment," because the prey of that treatment "were smaller and thus easier to subdue." In fact, only 13.3% of the predation attempts made on the larvae that were fed ambient-CO2-grown foliage were successful, as compared to 78.2% for the larvae that were fed elevated-CO2-grown foliage.  What it means In light of their findings, the two researchers concluded that "elevated CO2 may benefit generalist predators through increased prey vulnerability, which would put pest species under higher risk of predation." Consequently, and "since omnivory is widespread in agroecosystems," they argue that "yield loss to most pest species will be lower under elevated atmospheric CO2 levels, compared to the current condition," which is good news for agriculture and great news for the people who depend upon it for their survival, which is nearly all of us.   
CO2 increases recovery from pests

Idso & Idso 1 (Sherwood & Keith, Az., Environmental & Experimental Bio, 45)
Another aspect of plant-pest interactions is how plants respond after herbivory, which may be just as important — to both the plant and its herbivorous assailants — as how they respond prior to or during attack. Kruger et al. (1998), for example, found the growth-promoting effects of elevated levels of atmospheric CO2 were proportionally greater in maple (Acer saccharum Marsh.) and aspen (Populus tremuloides Michx.)

trees that had half their foliage removed to simulate herbivory than they were in undefoliated trees. This finding suggests that atmospheric CO2 enrichment may enable plants to better recover from effects of herbivory, which would tend to benefit both the plants and the herbivores that may encounter them at a later date.

AT: Diseases/Parasites

CO2 mitigates the impact of parasites on plants
Jwa and Walling 1 (Nam-Soo, Associate Professor at U Sejong in Seoul, L.L., http://co2science.org/articles/V4/N45/B1.php, 6-30-11, SRF)
Pathogenic infection reduced total plant biomass by nearly 30% at both atmospheric CO2 concentrations.  However, elevated CO2 increased the total biomass of healthy and infected plants by approximately the same degree (+30%).  In other words, infected tomato plants grown at 700 ppm CO2 had biomass values that were similar to those of healthy tomato plants grown at 350 ppm CO2.  Thus, atmospheric CO2 enrichment completely counterbalanced the negative effects of pathogenic infection on overall plant productivity.  What it means  As the air's CO2 concentration increases, it is likely that tomato and other agricultural crops that are susceptible to attack by the pathogen Phytophthora parasitica will exhibit enhanced protection against its growth-retarding influences.  Data from the present study, for example, demonstrate that the negative effects of pathogenic attack on final plant biomass were completely alleviated by a doubling of the air's CO2 concentration.  Thus, the agricultural industry can anticipate increased harvests in a future CO2-enriched world due to reductions in yield loss caused by this pathogenic fungal organism. 

CO2 slows parasites-important rice parasite study  

Watling and Press 2k (Jennifer, PhD in plant physiology James Cook University, M.C, CO2Science, April, http://co2science.org/articles/V4/N18/B2.php, 6-30-11, SRF) 

The doubling of the air's CO2 concentration in this experiment reduced the negative impact of the root parasite on photosynthesis and growth of rice.  In ambient air, the presence of the parasite reduced the biomass of rice to only 35% of what it was in the absence of the parasite; whereas in air enriched with CO2, the biomass of infected plants was reduced to but 73% of what it was in the absence of the parasite.  What it means  In the words of the authors, "these results demonstrate that elevated CO2 concentrations can alleviate the impact of infection with Striga on the growth of C3 hosts such as rice and also that infection can delay the onset of photosynthetic down-regulation in rice grown at elevated CO2."  Hence, as the air's CO2 concentration continues to rise, we can expect to see African agriculturalists reap ever greater harvests of rice, as the deleterious effects of this important crop parasite grow ever smaller, compliments of humanity's ever increasing CO2 emissions.  

AT: Diseases/Parasites

CO2 increases resistance to parasites
Chakraborty and Datta 3 (Soumen, Institute of Life Sciences in Bhubaneswar, India, CO2Science, http://co2science.org/articles/V7/N12/B2.php, 6-30-11, SRF)

According to Chakraborty and Datta, "changes in plant physiology, anatomy and morphology that have been implicated in increased resistance or can potentially enhance host resistance at elevated CO2 include: increased net photosynthesis allowing mobilization of resources into host resistance (Hibberd et al., 1996a.); reduced stomatal density and conductance (Hibberd et al., 1996b); greater accumulation of carbohydrates in leaves; more waxes, extra layers of epidermal cells and increased fibre content (Owensby, 1994); production of papillae and accumulation of silicon at penetration sites (Hibberd et al., 1996a); greater number of mesophyll cells (Bowes, 1993); and increased biosynthesis of phenolics (Hartley et al., 2000), among others."  Now, the authors of this important new study describe yet another way in which atmospheric CO2 enrichment may tip the scales in favor of plants.  What was done Chakraborty and Datta studied the aggressiveness of the fungal anthracnose pathogen Colletotrichum gloeosporioides (Penz.) Penz. & Sacc by inoculating two isolates of the pathogen onto two cultivars of the tropical pasture legume Stylosanthes scabra Vog. (Fitzroy, which is susceptible to the fungal pathogen, and Seca, which is more resistant) over 25 sequential infection cycles at ambient (350 ppm) and elevated (700 ppm) atmospheric CO2 concentrations in controlled environment chambers.  What was learned It was determined that the aggressiveness of the pathogen population was reduced at the twice-ambient level of atmospheric CO2, where aggressiveness is defined as "a property of the pathogen reflecting the relative amount of damage caused to the host without regard to resistance genes (Shaner et al., 1992)."  Specifically, the authors report that "at twice-ambient CO2 the overall level of aggressiveness of the two [pathogen] isolates was significantly reduced on both [host] cultivars."  In addition, they say that "as shown previously (Chakraborty et al., 2000), the susceptible Fitzroy develops a level of resistance to anthracnose at elevated CO2, but resistance in Seca [which is more resistant at ambient CO2] remains largely unchanged."  Simultaneously, however, pathogen fecundity was found to increase at twice-ambient CO2.  Of this finding, the authors report that their results "concur with the handful of studies that have demonstrated increased pathogen fecundity at elevated CO2 (Hibberd et al., 1996a; Klironomos et al., 1997; Chakraborty et al., 2000)."  How this happened in the situation they investigated, according to Chakraborty and Datta, is that the overall increase in fecundity at high CO2 "is a reflection of the altered canopy environment," wherein "the 30% larger S. scabra plants at high CO2 (Chakraborty et al., 2000) makes the canopy microclimate more conducive to anthracnose development."  What it means In view of the opposing changes induced in pathogen behavior by elevated levels of atmospheric CO2 - reduced aggressiveness but increased fecundity - it is difficult to know the ultimate outcome of atmospheric CO2 enrichment for the pathogen-host relationship.  More research, especially under realistic field conditions, will be needed to clarify the situation; and, of course, different results are likely to be observed for different pathogen-host associations.  What is more, results could also differ under different climatic conditions.  Nevertheless, the large number of ways in which elevated CO2 has been demonstrated to increase plant resistance to pathogen attack (see Background) suggests that plants may well gain the advantage as the air's CO2 content continues to climb in the years ahead.   
AT: Idso indicts

Funding is irrelevant to statistics, their scientists are biased too, and Idso was only funded after years of his studies

Idso 1+ (Sherwood B., former researcher for the US department of agriculture, http://ff.org/centers/csspp/library/co2weekly/20061013/20061013_12.html, 6-29-11, SRF)
“Where do you get your funding?" This is a common inquiry we frequently receive. Our typical response is that we never discuss our funding. Why? Because we believe that ideas about the way the world of nature operates should stand or fall on their own merits, irrespective of the source of support for the person or organization that produces them.  Unfortunately, we know that this view is contrary to what often occurs in today's world, where the souls of many are bought and sold daily - some for a proverbial king's ransom and others for but a pauper's penny - to promulgate ideas to which they have not the slightest personal allegiance. I want to state once and for all, therefore, that we at the Center for the Study of Carbon Dioxide and Global Change do not participate in such commerce, while acknowledging there are likely many scientists on the opposite side of the climate change debate that are equally true to themselves in this regard.  But why should you believe me? Lying and fabrication are equally rampant throughout today's world, making almost anyone's declaration, however adamantly and eloquently delivered, more suspect than believable; and maybe that's what I'm doing here - lying to you.  Clearly, one should not believe what we at CO2 Science or anyone else says about carbon dioxide and global change without carefully examining the reasoning behind, and the evidence for, our and their declarations, which makes questions about funding rather moot. It is self-evident, for example, that one need not know from whence a person's or organization's funding comes in order to evaluate the reasonableness of what they say, if - and this is a very important qualification - one carefully studies the writings of people on both sides of the issue.  Nevertheless, questions about funding persist, and they are clearly of great interest to many people, as evidenced by the spate of publicity aroused by the 4 Sep 2006 letter of Bob Ward (Senior Manager for Policy Communication of the UK's Royal Society) to Nick Thomas (Esso UK Limited's Director of Corporate Affairs), as well his criticism of us in his BBC Today Programe interview of 21 Sep 2006 with Sarah Montague, where he pointedly described our Center as being one of the organizations funded by ExxonMobil that "misrepresent the science of climate change."  That we tell a far different story from the one espoused by the Intergovernmental Panel on Climate Change is true; and that may be why ExxonMobil made some donations to us a few times in the past; they probably liked what we typically had to say about the issue. But what we had to say then, and what we have to say now, came not, and comes not, from them or any other organization or person. Rather, it was and is derived from our individual scrutinizing of the pertinent scientific literature and our analyses of what we find there, which we have been doing and subsequently writing about on our website on a weekly basis without a single break since 15 Jul 2000, and twice-monthly before that since 15 Sep 1998 ... and no one could pay my sons and me enough money to do that.  So what do we generally find in this never-ending endeavor? We find enough good material to produce weekly reviews of five different peer-reviewed scientific journal articles that do not follow the multiple doom-and-gloom storylines of the IPCC. In addition, we often review articles that do follow the IPCC's lead; and in these cases we take issue with them for what we feel are valid defensible reasons. Why do we do this? We do it because we feel that many people on the other side of the debate - but by no means all or even the majority of them - are the ones that "misrepresent the science of climate change."  Just as beauty resides in the eye of the beholder, however, so too does the misrepresentation of climate change science live there; and with people on both sides of the debate often saying the same negative things about those on the other side, it behooves the rational person seeking to know the truth to carefully evaluate the things each side says about more substantial matters. Are they based on real-world data? Do the analyses employed seem appropriate? Do the researchers rely more on data and logic to make their points, or do they rely more on appeals to authority and claims of consensus? Funding also enters the picture; but one must determine if it is given to influence how scientists interpret their findings or to encourage them to maintain their intellectual integrity and report only what they believe to be the truth.  In this regard, as I mentioned earlier, there are many scientists on both sides of the climate change debate who receive funds from people that admire their work and who continue to maintain their intellectual and moral integrity. Likewise, there are probably some on both sides of the controversy who do otherwise. So how does one differentiate between them?
Rice - China Shell (1/2)
CO2 helps crop yields in China-it’s key to their economy and stability  

CO2 Science 6 (CO2Science, April, http://www.co2science.org/subject/a/summaries/agriculture.php, 6-30-11, SRF) 

With respect to the first of these requirements, Tilman et al. note that in many parts of the world the historical rate of increase in crop yields is declining, as the genetic ceiling for maximal yield potential is being approached.  This observation, they say, "highlights the need for efforts to steadily increase the yield potential ceiling."  With respect to the second requirement, they note that "without the use of synthetic fertilizers, world food production could not have increased at the rate it did [in the past] and more natural ecosystems would have been converted to agriculture."  Hence, they say the ultimate solution "will require significant increases in nutrient use efficiency, that is, in cereal production per unit of added nitrogen, phosphorus," and so forth.  Finally, with respect to the third requirement, Tilman et al. note that "water is regionally scarce," and that "many countries in a band from China through India and Pakistan, and the Middle East to North Africa either currently or will soon fail to have adequate water to maintain per capita food production from irrigated land."  Increasing crop water use efficiency, therefore, is also a must.  Although the impending biological crisis and several important elements of its potential solution are thus well defined, Tilman et al. (2001) report that "even the best available technologies, fully deployed, cannot prevent many of the forecasted problems."  However, we have a powerful ally in the ongoing rise in the atmosphere's CO2 concentration that can provide what we can't.  For a nominal doubling of the air's CO2 content, for example, the productivity of earth's herbaceous plants rises by 30 to 50% (Kimball, 1983; Idso and Idso, 1994), while the productivity of its woody plants rises by 50 to 80% (Saxe et al. 1998; Idso and Kimball, 2001).  Hence, as the air's CO2 content continues to rise, so too will the land use efficiency of the planet rise right along with it.  In addition, atmospheric CO2 enrichment typically increases plant nutrient use efficiency and plant water use efficiency (see Nitrogen Use Efficiency and Water Use Efficiency in our Subject Index).  Thus, with respect to all three of the major needs noted by Tilman et al. (2002), increases in the air's CO2 content pay huge dividends, helping to increase agricultural output without the taking of land away from nature.    
Current Chinese grain demand will collapse its economy  
Hughes and Coll 8 (Lesley, Head, Department of Biological Sciences @MacquarieU, CO2Science, http://www.earth-policy.org/books/out/ote10_2, 6-29-11, SRF) 
This will pose a fascinating geopolitical situation: 1.3 billion Chinese consumers, who have a $120-billion trade surplus with the United States—enough to buy the entire U.S. grain harvest twice—will be competing with Americans for U.S. grain, driving up food prices. In such a situation 30 years ago, the United States would simply have restricted exports, but today it has a stake in a politically stable China. The Chinese economy is not only the engine powering the Asian economy, it is also the only large economy worldwide that has maintained a full head of steam in recent years. 17  Within the next few years, the United States may be loading one or two ships a day with grain for China. This long line of ships stretching across the Pacific, like an umbilical cord providing nourishment, may link the two economies much more closely than ever before. Managing this flow of grain so as to satisfy the needs of consumers in both countries may become one of the leading foreign policy challenges of this new century.  The risk is that China’s entry into the world market will drive grain prices so high that many low-income developing countries will not be able to import enough grain. This in turn could lead to political instability on a scale that will disrupt global economic progress. What began with the neglect of environmental trends that are impairing efforts to expand food production could translate into political instability on a scale that interferes with international trade and capital flows, thus halting economic progress. At this point, it will be clear that our economic future depends on addressing long-neglected environmental trends.  How exporting countries make room for China’s vast needs in their export allocations will help determine how the world addresses the stresses associated with outgrowing the earth. How low-income, importing countries fare in this competition for grain will also tell us something about future political stability. And, finally, how the United States responds to China’s growing demands for grain even as it drives up grain and food prices for U.S. consumers will tell us much about the shape of the new world order.  If substantially higher grain prices are needed to bring additional agricultural resources into play, whether in boosting water productivity, which effectively expands the supply, or bringing new land into play in Brazil, how will the world adjust? It may be that the laissez-faire, independent decisionmaking of national governments will have to blend into a more coordinated approach to managing food supplies in a time of scarcity.   
Rice - China Shell (2/2)
Chinese growth is key to the global economy-it’s a large market for the rest of the world

XENS 9 (Xinhua Economic News Service, Lexis, “China’s economic growth important to global economy: World Bank chief, October, 6-28-11, SRF)
World Bank President Robert B. Zoellick said on Wednesday the growth of China's economy is "very important" to the global economy, which is entering a major downturn after five years of strong economic growth. "China's economy, up to this point, has been helping offer an alternative growth. This is very important to the global economy," said Zoellick. However, what are happening in the U.S. in these two months will lead to a worldwide economic slowdown, and that will impact China as well, he said. "Fortunately for China, it has very strong current account position as well as budgets position," said the World Bank chief. He said he endorsed Justin Lin's opinion about China's contribution to the World economy, referring to Lin's recent interview with Xinhua. "I think that in the global context, Justin Lin made a point that I endorse, that if china could expand domestic demand, particularly in the consumption side, that will help strengthen the overall global economy," said Zoellick. Justin Lin, chief economist and senior vice president for Development Economics at the World Bank, told Xinhua in an exclusive interview that China should stimulate the domestic demand to cope with the current financial crisis. Lin, the first chief economist of World Bank from a developing country, said China's stable and fast economic development is itself one of the contributions to the world economy. "The stable and rapid economic development in China not only boosts China's export, but also provides a bigger market for the rest of the world," he said. Enditem (?) 
Rice Shortage Coming

Rice production is strained now-prices are rising

UN News Centre 8 (5-12, http://www.un.org/apps/news/story.asp?NewsID=26630&Cr=food&Cr1=crisis#, 7-1-11, SRF)
Rice production in Asia, Africa and Latin America will reach record highs in 2008, but prices could also continue to soar in the short term, the United Nations Food and Agriculture Organization (FAO) reported today. The agency’s preliminary forecasts show harvests surging by 2.3 per cent and reaching an all-time high of over 600 million tons, but prices will remain high in the immediate future because a large portion of this year’s crop will only be harvested at the end of 2008.  However, FAO warned that the destruction of Myanmar’s food basket by the devastating Cyclone Nargis which struck the South-East Asian nation last week could lead to a worsening of the global rice production outlook.  The cyclone – which flooded rice-growing areas and destroyed several warehouses and stocks – hit Myanmar as paddy farmers were harvesting their dry season crops, which accounts for 20 per cent of annual rice production.  Prices of rice in Rangoon have skyrocketed by 50 per cent, and if the country turns to neighbouring countries such as Thailand and Viet Nam for imports, this could lead to a further upwards pressure on global prices. According to the FAO Rice Price Index, international prices soared by 76 per cent between December 2007 and April 2008.  “Prices are expected to remain extremely firm, at least until the third quarter of 2008, unless restrictions on exports are eased in the coming months,” said FAO rice expert Concepcion Calpe.  In a bid to prevent shortages in their own countries, major rice exporters have recently set export bans, taxes or ceilings.  “These measures further restricted the availability of rice supplies on international markets, triggering yet more price rises and tighter supply conditions,” Ms. Calpe said, noting that Thailand, Pakistan and the untied States are the only leading exporters selling rice overseas without any constraints.  The rising price of fertilizer, pesticides and fuel are also contributing to the soaring prices, and favourable weather conditions are needed for them to fall from their current levels.  Average rice consumption worldwide is predicted to rise by 0.5 per cent to 57.3 kilos per year, and despite the rising prices, consumers have been seen to shift away from more expensive foods, such as meat and meat products. 

Rice production is ok now-shortage coming absent CO2
VOA News 8 (Voice of America News, 4-15, http://www.voanews.com/english/news/a-13-2008-04-15-voa50-66746957.html?CFTOKEN=43340757&CFID=7059592, 7-1-11, SRF)
The price of rice has more than doubled in the past year, but Stoesser says production costs have also risen. "Fertilizer went up $80 a ton last week," he added.  "It just seems like when we need it, everything goes up.  All our suppliers say they cannot get potash and they cannot get phosphorous and, of course, nitrogen is mostly imported into this country right now, so we have to depend on foreign sources for that." Dwight Roberts is president and Chief Operating officer of the Houston-based U.S. Rice Producers Association.  He says rice is the most expensive crop to grow in the United States because it is fully mechanized, so he says farmers in some of the best growing areas for rice are cautious in their planting decisions. "The bulk of the U.S. rice crop is yet to be planted as we go north into Louisiana and up into Arkansas to the Missouri boot heel," he noted. Roberts says the United States exports about half the rice it produces, so when prices are low on the world market, farmers tend to shift production to crops that are more profitable at home, like corn and soybeans.  The price of both of those crops has risen sharply in recent years because of their use in making bio-fuels. Dwight Roberts says the reason for the international shortage of rice has to do, in many cases, with government policies in nations where prices for consumers were subsidized without providing incentives for farmers.  He also blames drought in Australia, where rice production has virtually come to a halt, and an increase in demand driven by population growth. "Economists predict that the world population will grow by one billion people during the next 10 years and the middle class will grow by 1.8 billion people and 600 million of those are in China, and when people move up in the economic chain they want to eat better, they want more protein, which requires more grain and more fuels to produce it," he said. Growth in population has also contributed to urban sprawl.  The loss of arable land to housing, roads and other infrastructure has also reduced the world's rice production. Dwight Roberts says all of these factors have come together to reduce the amount of rice available. "We have seen in a number of countries including Vietnam, Thailand, the United States, India, Pakistan and, to some degree, in Uruguay and Argentina, we have seen reductions and so now it is a simple case of supply and demand and we have gotten to a point where world stocks of rice are at the lowest today since the early 1970's and we have had a lot of population growth since then, so there is a very tight supply and Third World consumers in particular are hurting right now,"  he added. 
CO2 Increases Rice - China
CO2 increases rice yields-solves hunger in famine-prone China

CO2 Science 10 (CO2 Science, 2-3, http://www.co2science.org/subject/a/summaries/agfeedworld.php, 6-29-11, SRF)

Skipping across the Pacific Ocean, as well as back across the equator, Liu et al. (2004) made detailed calculations of the economic impact of predicted climate changes for the year 2050 (a mean countrywide temperature increase of 3.0°C and a mean precipitation increase of 3.9%) on agriculture in China via the methodology of Mendelsohn et al. (1994), based on agricultural, climate, social, economic and edaphic data for 1275 agricultural counties for the period 1985-1991. In the mean, they found that "all of China would benefit from climate change in most scenarios." In addition, they say "the effects of CO2 fertilization should be included, for some studies indicate that this may produce a significant increase in yield," an increase, we would add, that is well established and was not included in their analysis. These findings are particularly important, for Liu et al. note that "China's agriculture has to feed more than one-fifth of the world's population, and, historically, China has been famine prone," reporting that "as recently as the late 1950s and early 1960s a great famine claimed about thirty million lives (Ashton et al., 1984; Cambridge History of China, 1987)."  In a standard paddy culture FACE experiment conducted at Yangzhou, Jiangsu, China, over the period 2004-2006, Yang et al. (2009) grew a two-line inter-subspecific hybrid rice variety (Liangyoupeijiu) at ambient and elevated atmospheric CO2 concentrations of 376 and 568 ppm, respectively, at two levels of field nitrogen (N) application -- low N (12.5 g N m-2) and high N (25 g N m-2) -- measuring numerous aspects of crop growth, development, and final yield. The ultimate "bottom-line" finding of the eight Chinese scientists was that the 51% increase in atmospheric CO2 concentration employed in their study increased the final grain yield of the low N rice crop by 28% and that of the high N rice crop by 32%. As a result, and in light of the findings of two prior rice FACE experiments (Kim et al., 2003; Yang et al., 2006), they concluded that "hybrid rice appears to profit much more from CO2 enrichment than inbred rice cultivars (c. +13%)." Hence, it is little wonder that Yang et al. describe Liangyoupeijiu as "one of the most popular 'super' hybrid rice varieties in China (Peng et al., 2004)," and it appears that it will become ever more "super" as the air's CO2 content continues to rise, helping China to lead the way in future food production. 
CO2 Increases Rice Yields
CO2 helps rice-more seeds
Curtis 2 (Peter, Department Chair Evolution, Ecology & Organismal Biology, Ohio State, Ohio State Research, 10-2,  http://researchnews.osu.edu/archive/co2plant.htm, 7-1-11, SRF)
Under higher CO2 levels, crop plants showed a notable increase in reproduction while wild plants did not. On average, crops produced more fruits than did wild species (28 percent higher in crops vs. 4 percent higher in wild plants) as well as seeds (21 percent higher vs. 4 percent higher, respectively).  Individual crops varied in their response to increased CO2 levels. Rice seemed to be the most responsive, as its seed production increased an average of 42 percent. Soybean followed with a 20 percent increase in seed, then wheat (15 percent increase) and, finally, corn (5 percent increase). 
Rice is key-provides 21% of human energy and prevents malnutrition
IRRI no date (International Rice Research Institute, http://www.knowledgebank.irri.org/ericeproduction/bodydefault.htm#Importance_of_Rice.htm, 7-1-11
Rice, wheat, and maize are the three leading food crops in the world; together they directly supply more than 50% of all calories consumed by the entire human population. Wheat is the leader in area harvested each year with 214 million ha, followed by rice with 154 million ha and maize with 140 million ha. Human consumption accounts for 85% of total production for rice, compared with 72% for wheat and 19% for maize.   Rice provides 21% of global human per capita energy and 15% of per capita protein. Although rice protein ranks high in nutritional quality among cereals, protein content is modest. Rice also provides minerals, vitamins, and fiber, although all constituents except carbohydrates are reduced by milling.   The world average consumption of rice in 1999 was 58 kg, with the highest intake in some Asian countries; Myanmar has the highest annual consumption at 211 kg/person. Rice eaters and growers constitute the bulk of the world’s poor: according to the UNDP Human Development Report for 1997, approximately 70% of the world’s 1.3 billion poor people live in Asia, where rice is the staple food.     The table shows that in many south-east Asian countries, rice makes up a big proportion of the daily diet. To some extent, this reflects Asia’s large population, but even in relative terms malnutrition appears to affect a substantially larger share of the population in South Asia than in Africa. For these people, rice is the most important commodity in their daily lives. In countries such as Bangladesh, Vietnam, and Myanmar, the average citizen consumes 150–200 kg annually, which accounts for two-thirds or more of caloric intake and approximately 60% of daily protein consumption. Even in relatively wealthier countries such as Thailand and Indonesia, rice still accounts for nearly 50% of calories and one-third or more of protein.  
CO2 Increases Rice Yields
CO2 helps rice by increasing rubisco
CO2 Science 2k (R.W. Gesch et al, CO2Science, 11-15, http://www.co2science.org/articles/V3/N31/B1.php, 7-1-11, SRF)
One day after lowering the atmospheric CO2 concentration, plants exposed to 175 ppm CO2 displayed photosynthetic rates that were 45% less than those exhibited by control plants growing at the ambient CO2 concentration.  Moreover, at day five of half-ambient CO2 exposure, the photosynthetic reduction become even more severe, reaching 52%.  However, between days five and ten of half-ambient CO2 exposure, plants growing in this unfavorable treatment exhibited a 35% increase in their photosynthetic rates, but subsequent rates were still significantly lower than those observed in plants grown at 350 ppm CO2.  This delayed photosynthetic enhancement was at least partly due to 24 and 19% increases in rubisco activity and content, respectively, within developing leaves.  Thus, low CO2 concentrations induced an up-regulation of rubisco and photosynthetic rates in young leaves of rice.  What it means  Prior to the Industrial Revolution, it is likely that rice had a more difficult time growing than it does today.  At lower atmospheric CO2 concentrations, it is likely that rice plants had to reallocate valuable resources into rubisco and other photosynthetic proteins just to ensure that net carbon uptake could prevail for plant survival.  Thus, it is likely that plants were smaller and produced less yield than they do today.  Therefore, it logically follows that the rise in the air's CO2 content, beginning with the Industrial Revolution and still ongoing, is making carbon uptake and biomass production easier and more efficient for this important agricultural species. 
CO2 increases rice yields by 30% in hybrid rice
CO2 Science 9 (CO2Science, June, http://www.co2science.org/articles/V12/N25/EDIT.php, 7-1-11, SRF)
Consider, for example, the case of yield potential. Working at the National Institute for Agro-Environmental Sciences in Tsukuba, Japan, Lou et al. (2008) grew four different rice cultivars within growth chambers maintained at atmospheric CO2 concentrations of 370 and 570 ppm, finding that the extra 200 ppm of CO2 actually reduced the ultimate grain yield of one of the varieties (but by only 0.7%), while it increased the final grain yield of the other three varieties by 8.0%, 13.4% and 17.7%. Likewise, working at the FACE facility at Yangzhou City, Jiangsu Province, China, Yang et al. (2009) studied a single two-line inter-subspecific hybrid rice variety that was produced as part of a mega project to develop "super" hybrid cultivars that would "further break the yield ceiling." And in their three-year study, which employed the same CO2 levels as that of Lou et al., they found a much greater CO2-induced grain yield stimulation: 28.4% at low nitrogen fertility and 31.7% at high nitrogen fertility. Hence, they concluded "there is a pressing need to identify genotypes which could optimize harvestable yield as atmospheric CO2 increases."  The same situation exists with respect to drought and heat tolerance, and with respect to disease and insect resistance. Atmospheric CO2 enrichment generally tends to enhance all four of these important plant functions. You can read more about the first two in the materials archived on our website by going to our Subject Index and, under the general heading of Growth Response to CO2 with Other Variables, clicking on the sub-headings of Temperature (Agricultural Crops) and Water Stress (Agricultural Crops). Similarly, you can read about the role of atmospheric CO2 enrichment in helping to increase crop disease resistance by visiting Disease and clicking on Plants; and you can read how rising CO2 concentrations enhance crop resistance to insect damage by visiting Herbivory and clicking on its several sub-categories. 
CO2 increases rice and isn’t affected by nitrogen decrease-scientific data proves
CO2 Science 5+ (CO2Science, http://www.co2science.org/subject/p/summaries/protein.php, 7-1-11, SRF)
In the case of rice - which according to Wittwer (1995) is "the basic food for more than half the world's population," supplying "more dietary energy than any other single food" - Jablonski et al. (2002) conducted a wide-ranging review of the scientific literature, finding that it too appeared to suffer no reduction in grain nitrogen (protein) concentration in response to atmospheric CO2 enrichment.  Likewise, they found no CO2-induced decrease in seed nitrogen concentration in the studies of legumes they reviewed.  This finding is also encouraging, since according to Wittwer (1995) legumes "are a direct food resource providing 20% of the world's protein for human consumption," as well as "about two thirds of the world's protein concentrate for livestock feeding."  What is more, the biomass of the CO2-enriched wheat, rice and legumes was found by Jablonski et al. to be significantly increased above that of the same crops grown in normal air.  Hence, there will likely be a vast increase in the total amount of protein that can be made available to humanity in a future CO2-enriched world, both directly via food crops and indirectly via livestock.
Rice Impact - Famine
Social unrest in 33 countries is inevitable absent rice supply increase
The Guardian 8 (4-6, http://www.guardian.co.uk/environment/2008/apr/06/food.foodanddrink, 7-1-11, SRF)
The increase in rice prices - which some believe could increase by a further 40 per cent in coming months - has matched sharp inflation in other key food products. But with rice relied on by some three billion people, the impact of a prolonged rice crisis for the world's poor - a large part of whose available income is spent on food - threatens to be devastating.  The consequences are visible across the globe. In Bangladesh, government-run outlets that sell subsidised rice have been besieged by queues comprised largely of the country's middle classes, who will queue for hours to purchase five kilograms of rice sold at 30 per cent cheaper than on the open market.  In Thailand yesterday - where the price for lower-quality rice alone has risen by between $70 and $100 per tonne in the past week alone - Deputy Prime Minister Mingkwan Sangsuwan convened a meeting of key officials and traders yesterday to discuss imposing minimum export prices to control export volumes and measures to punish hoarders. The meeting follows moves by some larger supermarkets in Thailand to limit purchases of rice by customers.  In the Philippines, where the National Bureau of Investigation has been called in to raid traders suspected of hoarding rice to push up the prices, activists have warned of the risk of food riots.  Fear is so deep that the country's agricultural secretary, Arthur Yap, this month asked fast-food restaurants including McDonald's and KFC - which generally supply a cup of rice with their meals in Asian branches - to halve the amount of rice supplied, so that none would be wasted. In addition, traders who try to stockpile rice have been warned that they face a charge of 'economic sabotage', which in the Philippines carries a life sentence.  The shortage has afflicted India, too: on Monday, the government banned the export of non-basmati rice and also raised the price of basmati rice that can be exported.  And although China has said it is secure in its supplies of rice, the fact that the government has offered to pay farmers more to produce more rice and wheat suggests otherwise.  The sharp rise in rice prices has been driven by many factors, not least by a race between African and South-east Asian countries to secure sufficient stocks to head off the risk of food riots and social unrest.  Fears over the potential impact of the rice crisis has been heightened by estimates by both the UN Food and Agriculture Organisation - which has predicted the 3.5 per cent shortfall - and comments from the World Bank president, Robert Zoellick, on the organisation's website, estimating that '33 countries around the world face potential social unrest because of the acute hike in food and energy prices'. 
3 billion depend on rice – mass starvation
ScienceDaily 7 (March 21st, http://www.sciencedaily.com/releases/2007/03/070319175803.htm, 7-1-11, SRF)
The International Rice Research Institute (IRRI) and the Rome-based Global Crop Diversity Trust announced the historic new agreement at a special dedication ceremony at IRRI's Genetic Resources Center, which houses more than 100,000 samples of rice, the biggest and most important such collection in the world. The funding agreement is expected to help conserve and manage forever the extraordinary diversity of arguably the world's most important crop. Today, about three billion people depend on rice for their survival, with the thousands of varieties carefully stored at IRRI providing the last line of defense between them and possible famine, especially in times of war, natural disasters, and attacks from pests and diseases.

CO2 Increases Corn
Absent CO2 increase food catastrophe is inevitable-there is not enough land or water
Idso et al no date (Center for the Study of Carbon Dioxide and Global change, Sherwood, Craig, and Keith, Center for http://www.pcgp.it/pcgp/dati/2007-04/30-999999/Idso.doc, 7-1-11, SRF)
So how can we prevent this unthinkable catastrophe from occurring, especially when it has been concluded by highly adept individuals that the earth possesses insufficient land and freshwater resources to forestall it, while simultaneously retaining any semblance of the natural world and its myriad animate creations?  Although the task may appear next to impossible to accomplish, it can be done; for we have a powerful ally in the ongoing rise in the atmosphere’s CO2 concentration, which can provide what we can't.    Since atmospheric CO2 is the basic “food” of nearly all plants, the more of it there is in the air, the better they function and the more productive they become.  For a 300-ppm (part per million) increase in the atmosphere's CO2 concentration above the planet’s current base level of slightly less than 400 ppm, for example, the productivity of earth's herbaceous plants rises by 30 to 50%,12,13 while the productivity of its woody plants rises by 50 to 80%.14,15  Consequently, as the air's CO2 content continues to rise, so too will the productive capacity or land-use efficiency of the planet continue to rise, as the aerial fertilization effect of the upward-trending atmospheric CO2 concentration boosts the growth rates and biomass production of nearly all plants in nearly all places.  In addition, elevated concentrations of atmospheric CO2 typically increase plant nutrient-use efficiency in general – and all-important nitrogen-use efficiency16 in particular – as well as plant water-use efficiency.3  Consequently, with respect to fostering all three of the major efforts Tilman et al.10 say are needed to prevent the catastrophic consequences they foresee for the planet just a few decades from now, a continuation of the historical upward trend in the air's CO2 content would appear to be, in common parlance, “just what the doctor ordered,” or, viewed from another perspective, just what the Creator may have designed to occur.   
Warming increases corn yields
CO2 Science 10 (CO2 Science, 2-3, http://www.co2science.org/subject/a/summaries/agfeedworld.php, 6-29-11, SRF)

Starting near the top of North America, Shen et al. (2005) derived and analyzed long-term (1901-2002) temporal trends in the agroclimate of Alberta, Canada, reporting that "an earlier last spring frost, a later first fall frost, and a longer frost-free period are obvious all over the province." They also found that May-August precipitation in Alberta increased 14% from 1901 to 2002, and that annual precipitation exhibited a similar increasing trend, with most of the increase coming in the form of low-intensity events. In addition, they note that "the area with sufficient corn heat units for corn production, calculated according to the 1973-2002 normal, has extended to the north by about 200-300 km, when compared with the 1913-32 normal, and by about 50-100 km, when compared with the 1943-72 normal."  These changes, in Shen et al.'s words, "imply that Alberta agriculture has benefited from the last century's climate change," and they note that "the potential exists to grow crops and raise livestock in more regions of Alberta than was possible in the past." They also note that the increase in the length of the frost-free period "can greatly reduce the frost risks to crops and bring economic benefits to Alberta agricultural producers," and that the northward extension of the corn heat unit boundary that is sufficient for corn production "implies that Alberta farmers now have a larger variety of crops to choose from than were available previously." Hence, they say "there is no hesitation for us to conclude that the warming climate and increased precipitation benefit agriculture in Alberta."  Also working in Canada, Bootsma et al. (2005) derived relationships between agroclimatic indices and average grain yields of corn, soybeans and barley obtained from field trials conducted in the eastern part of the country and used them to estimate the impacts of projected climate change scenarios on the yields of these commodities for the 2040-2069 period. Based on a range of heat units projected by multiple climate model simulations, they determined that average yields achievable in field trials could increase by 40-115% for corn and by 21-50% for soybeans by 2040-2069, when "not including the direct effect of increased atmospheric CO2 concentrations." Adding expected CO2 increases into the mix, along with gains in yield anticipated to be achieved through breeding and improved technology, these numbers rose to 114-186% for corn and 117-157% for soybeans. 
CO2 Increases Corn – Water Retention
CO2 increases water retention in corn which increases yields
CO2Science 4 (http://www.co2science.org/articles/V7/N30/B1.php, 7-1-11, SRF)
In an experiment designed to rectify this situation, the five University of Illinois scientists grew corn (Zea mays L. cv. 34B43) in the field at their SoyFACE facility in the heart of the US Corn Belt while exposing different sections of the field to atmospheric CO2 concentrations of 354 and 549 ppm using cultural practices deemed "typical for this region of Illinois" during a year that turned out to have experienced summer rainfall that was "very close to the 50-year average for this site, indicating that the year was not atypical or a drought year."  On five different days during the growing season (11 and 22 July, 9 and 21 August, and 5 September), they also measured diurnal patterns of photosynthesis, stomatal conductance and microclimatic conditions.  What was learned Contrary to what many people had long assumed would be the case for a C4 crop such as corn growing under the best of natural conditions, Leakey et al. found that "growth at elevated CO2 significantly increased leaf photosynthetic CO2 uptake rate by up to 41%."  The highest whole-day increase was 21% (11 July) followed by 11% (22 July), during a period of low rainfall.  Thereafter, however, during a period of greater rainfall, there were no significant differences between the photosynthetic rates of the plants in the two CO2 treatments, so that over the entire growing season, the CO2-induced increase in leaf photosynthetic rate averaged 10%.  Additionally, on all but the first day of measurements, stomatal conductance (gS) was significantly lower (-23% on average) under elevated CO2 compared with ambient CO2, which led to reduced transpiration (E) rates in the CO2-enriched plants on those days as well; and since "low soil water availability and high evaporative demand can both generate water stress and inhibit leaf net CO2 assimilation in C4 plants," in the words of the authors, they say that the lower gS and E they observed under elevated CO2 "may have counteracted the development of water stress under elevated CO2 and prevented the inhibition of leaf net CO2 assimilation observed under ambient CO2."  What it means In the words of the researchers, "contrary to expectations, this US Corn Belt summer climate appeared to cause sufficient water stress under ambient CO2 to allow the ameliorating effects of elevated CO2 to significantly enhance leaf net CO2 assimilation."  Hence, they conclude that "this response of Z. mays to elevated CO2 indicates the potential for greater future crop biomass and harvestable yield across the US Corn Belt." 
CO2 Increases Corn – AT: C4
CO2 helps corn by increasing water retention-and their C4 argument is wrong

ScienceDaily 3 (7-29, http://www.sciencedaily.com/releases/2003/07/030728080920.htm, 7-1-11, SRF)
Corn is among the 1 percent of plants that use the carbon-dioxide efficient photosynthesis system known as C4. Scientists had theorized that C4 plants would not respond to more carbon dioxide in the air, because the gas is internally concentrated by the leaf – essentially a fuel-injected photosynthesis, Leakey said. However, Leakey found that in a carbon dioxide concentration of 550 parts per million, carbon fixation in the leaves indeed rose in association with greater intercellular carbon dioxide and enhanced water use efficiency. The 2002 growing season, when the research was conducted, was considered a typical one in terms of weather. However, at the end of a dry spell in June, Leakey found, carbon fixation increased under elevated carbon dioxide as much as 41 percent. Since carbon dioxide serves to close the stomata, which are tiny pores in the epidermal layer of leaves, the jump in photosynthesis likely resulted from the plant maintaining higher water content in the leaves during the dry period, Long said. 

CO2 Solves Water
CO2 is the only way to solve impending water shortages
CO2 Science 6 (CO2Science, April, http://www.co2science.org/subject/a/summaries/agriculture.php, 6-29-11, SRF)
In addition to impending food shortages, we face the problem of impending water shortages.  Wallace (2000) illustrates the source and magnitude of the problem by noting that the projected increase in the number of people who will join our ranks in the coming half-century (a median best-guess of 3.7 billion) is more sure of occurring than is any other environmental change currently underway or looming on the horizon; and these extra people will need a whopping amount of extra food that will take an equally whopping amount of extra water to produce, the problem being that there is no extra water.  "Over the entire globe," therefore, says Wallace, "a staggering 67% of the future population of the world may experience some water stress," which translates into food insufficiency; and food insufficiency means malnutrition and, in the most extreme cases, starvation and war.  So what's the solution?  There's only one answer, according to Wallace.  We must produce much more food per unit of available water, which leads to the most important question of all.  How can it be done?  Wallace suggests we must greatly augment water conservation measures wherever possible and implement every conceivable efficiency-enhancing procedure in irrigated and rain fed agriculture.  Second, we must do everything we can, as he says, "to fix more carbon per unit of water transpired."  That is, we must strive to dramatically increase plant water use efficiency.  Human ingenuity will surely enable great strides to be made in all of these areas over the coming decades.  But will the improvements be large enough?  At the present time, no one can answer this question with any confidence.  In fact, pessimism permeates most thinking on the subject; for as Wallace correctly reports, "the global scientific community is not currently giving this area sufficient attention."  So where is our attention currently focused?  Unfortunately, it is focused on reducing anthropogenic CO2 emissions to the atmosphere, which is truly lamentable; for the continuation of those emissions is, ironically, our only real hope for averting the near-certain future global food and water shortfalls that are destined to occur if the Kyoto Protocol Crowd gets its way with the world.  But how would allowing anthropogenic CO2 emissions to take their natural course help to ameliorate future thirst as well as hunger?  The answer resides in the fact that elevated levels of atmospheric CO2 tend to reduce plant transpiration while simultaneously enhancing plant photosynthesis, which two phenomena acting together enable earth's crops to produce more food per unit of water used in the process. 
Water shortages water wars and civil wars
Brown 4 (Lester, President of the Earth Policy Institute, http://www.earth-policy.org/books/out/ote2_3, 6-29-11, SRF)

Water, too, is a source of growing tension. Although much has been said about the conflicts between and among countries over water resources, some of the most bitter disagreements are taking place within countries where needs of local populations are outrunning the sustainable yield of wells. Local water riots are becoming increasingly common in countries like China and India. In the competition between cities and the countryside, cities invariably win, often depriving farmers of their irrigation water and thus their livelihood. 18  The projected addition to the earth’s population of 3 billion people by 2050, the vast majority of whom will be added in countries where water tables already are falling and wells are going dry, is not a recipe for economic progress and political stability. Continuing population growth in countries already overpumping their aquifers and draining their rivers dry could lead to acute hydrological poverty, a situation in which people simply do not have enough water to meet their basic needs. 19  

CO2 Solves Water - Efficiency
CO2 increases water use efficiency in plants
Mooney 99 (Harold, Env. Bio Prof. @Stanford, Carbon Dioxide and Environmental Stress, pgs. 3-4, SRF)
Of all the physical stresses in the global environment, water deficit is probably the most important in determining plant growth and productivity worldwide. At the same time, plant water use and growth are strongly influenced by climatic conditions and CO2 concentration in the atmosphere. Of particular interest is the fact that as the level of C02 is raised above the present ambient level, photosynthesis is commonly enhanced and transpiration is often reduced, resulting in a higher efficiency of water use, and plant growth and productivity are generally increased. Limited data also show that elevated levels of CO2 may facilitate plants' adjustment to drought. The rise in atmospheric CO2 due to fossil fuel burning and other anthropogenic activities will continue for decades and centuries to come, although the extent of the rise is uncertain and a matter of debate. The broad consensus is that this rise will result in hotter and drier environments in many parts of the world, which would also affect plant productivity in addition to the effects of rising CO2. How water deficits and elevated COs interact to impact plant productivity and water use efficiency (WUE) is a pivotal question in the consideration of future changes of natural and managed terrestrial ecosystems. For natural communities, differences in WUE under elevated CO2 may determine the success in adaptation and competition of plant species, and ultimately in community succession, in environments of generally warmer temperature and more frequent drought (Ehleringer and Ceding, 1995). For managed communities, where water is the major limiting factor, productivity is determined by the WUE of the crop or tree, or of individual species making up the community, and the amount of water available. This productivity in turn affects population dynamics at higher trophic levels. Conversely, since the standing biomass of plants is a major sink for atmospheric CO2, the growth and succession of plant communities in turn play a role in modulating the future rise in CO2.
CO2 increases water use efficiency of crops
Idso and Idso (Sherwood, former researcher for the US department of agriculture, and Keith http://co2science.org/articles/V5/N15/EDIT.php, 6-30-11, SRF)
More crop per drop.  That's exactly what one gets when the air's CO2 content rises.  In response to an increase in the atmospheric concentration of the world's most effective aerial fertilizer and anti-transpirant, plants produce more organic matter on a per-unit-leaf-area basis, while simultaneously transpiring less water on the same basis.  This double-barreled effect of atmospheric CO2 enrichment thus leads to a significant increase in plant water use efficiency, which is the very definition of "more crop per drop."  And that increase is typically on the order of 30 to 50% for a 300-ppm increase in the air's CO2 content.  So what would you rather see?  Your grandchildren sneezing a little more?  Or starving to death?  And don't think this question is some flippant exaggeration.  It's not.  In fact, it's one of the most significant moral questions of our day, yet one of the most ignored.  And it's especially relevant for people in developing nations - who are, unfortunately, so easily ignored - where the latter alternative, i.e., starvation, will become stark reality if the folks responsible for the Harvard research report and similar wrong-minded politicians around the globe have their way with the world.  If the situation were not so serious, it would be laughable: Harvard professors complaining about plants "boosting production of their propagative elements to enhance their reproductive success"?  That is exactly what is needed to enhance the productivity of the world's most important crops ? and to solve perhaps the greatest dilemma currently facing the world, i.e., how to feed its projected human population only a quarter-century from now.  And to cry great crocodile tears over the fact that weeds will also be benefited by extra CO2?  Give us a break!  This has got to be the ultimate example of cutting off one's allergen-sniffing nose to spite his face, which he must feed to live.  In fact, just as atmospheric CO2 benefits crops and weeds alike, so do all the major elements needed for proper plant growth and development - such as sunshine, water and nutrients - do the same.  Indeed, this is the policy of heaven itself; for as is recorded in the Bible (Matthew 5:45), even Deity "maketh his sun to rise on the evil and on the good, and sendeth rain on the just and on the unjust." 
CO2 Solves Water - Retention
CO2 increases photosynthetic efficiency and decreases water loss

Wittwer 8 (Sylvan, Professor of Horticulture at Michigan State University, 11-6, http://intranet.wcastl.org/sites/wsmith/upload/4914610a2dea4.PDF, 7-1-11, SRF)

There are two important reasons for this productivity boost at higher C02 levels. One is superior efficiency of photosynthesis. The other is a sharp reduction in water loss per unit of leaf area. Photosynthesis converts the renewable energy of sunlight into energy that living creatures can use. In the presence of chlorophyll, plants use sunlight to convert carbon dioxide and water into carbohydrates that, directly or indirectly, supply almost all animal and human needs for food; oxygen and some water are released as by-products of this process. The principal factors affecting the rate of photosynthesis are a favorable temperature, the level of light intensity, and the availability of carbon dioxide. Most green plants respond quite favorably to concentrations of C02 well above current atmospheric levels. A related benefit comes from the partial closing of pores in leaves that is associated with higher C02 levels. These pores, known as stomata, admit air into the leaf for photosynthesis, but they are also a major source of transpiration or moisture loss. By partially closing these pores, higher C02 levels greatly reduce the plants' water loss—a significant benefit in arid climates. 
Water Impact – Middle East Conflict
Multiple scenarios for escalating water wars in the Middle East
Brown 11 (Lester, President of the Earth policy institute, The Guardian, 4-22, http://www.guardian.co.uk/commentisfree/2011/apr/22/water-the-next-arab-battle, 7-1-11, SRF)
Long after the political uprisings in the Middle East have subsided, many underlying challenges that are not now in the news will remain. Prominent among these are rapid population growth, spreading water shortages, and growing food insecurity.  In some countries grain production is now falling as aquifers – underground water-bearing rocks – are depleted. After the Arab oil-export embargo of the 1970s, the Saudis realised that since they were heavily dependent on imported grain, they were vulnerable to a grain counter-embargo. Using oil-drilling technology, they tapped into an aquifer far below the desert to produce irrigated wheat. In a matter of years, Saudi Arabia was self-sufficient in its principal food staple.  But after more than 20 years of wheat self-sufficiency, the Saudis announced in January 2008 that this aquifer was largely depleted and they would be phasing out wheat production. Between 2007 and 2010, the harvest of nearly 3m tonnes dropped by more than two-thirds. At this rate the Saudis could harvest their last wheat crop in 2012 and then be totally dependent on imported grain to feed their population of nearly 30 million.  The unusually rapid phaseout of wheat farming in Saudi Arabia is due to two factors. First, in this arid country there is little farming without irrigation. Second, irrigation depends almost entirely on a fossil aquifer – which, unlike most aquifers, does not recharge naturally from rainfall. And the desalted sea water the country uses to supply its cities is far too costly for irrigation use – even for the Saudis.  Saudi Arabia's growing food insecurity has led it to buy or lease land in several other countries, including two of the world's hungriest, Ethiopia and Sudan. In effect, the Saudis are planning to produce food for themselves with the land and water resources of other countries to augment their fast-growing imports.  In neighbouring Yemen, replenishable aquifers are being pumped well beyond the rate of recharge, and the deeper fossil aquifers are also being rapidly depleted. Water tables are falling throughout Yemen by about two metres per year. In the capital, Sana'a – home to 2 million people – tap water is available only once every four days. In Taiz, a smaller city to the south, it is once every 20 days.  Yemen, with one of the world's fastest-growing populations, is becoming a hydrological basket case. With water tables falling, the grain harvest has shrunk by one-third over the last 40 years, while demand has continued its steady rise. As a result the Yemenis import more than 80% of their grain. With its meagre oil exports falling, with no industry to speak of, and with nearly 60% of its children physically stunted and chronically undernourished, this poorest of the Arab countries is facing a bleak and potentially turbulent future.  The likely result of the depletion of Yemen's aquifers – which will lead to further shrinkage of its harvest and spreading hunger and thirst – is social collapse. Already a failing state, it may well devolve into a group of tribal fiefdoms, warring over whatever meagre water resources remain. Yemen's internal conflicts could spill over its long, unguarded border with Saudi Arabia.  Syria and Iraq – the other two populous countries in the region – have water troubles, too. Some of these arise from the reduced flows of the Euphrates and Tigris rivers, which they depend on for irrigation water. Turkey, which controls the headwaters of these rivers, is in the midst of a massive dam building programme that is reducing downstream flows. Although all three countries are party to water-sharing arrangements, Turkey's plans to expand hydropower generation and its area of irrigation are being fulfilled partly at the expense of its two downstream neighbours.  Given the future uncertainty of river water supplies, farmers in Syria and Iraq are drilling more wells for irrigation. This is leading to overpumping in both countries. Syria's grain harvest has fallen by one-fifth since peaking at roughly 7m tonnes in 2001. In Iraq, the grain harvest has fallen by a quarter since peaking at 4.5m tonnes in 2002.  Jordan, with 6 million people, is also on the ropes agriculturally. Forty or so years ago, it was producing more than 300,000 tonnes of grain per year. Today it produces only 60,000 tonnes and thus must import over 90% of its grain. In this region, only Lebanon has avoided a decline in grain production.  Thus in the Arab Middle East, where populations are growing fast, the world is seeing the first collision between population growth and water supply at the regional level. For the first time in history, grain production is dropping in a region with nothing in sight to arrest the decline. Because of the failure of governments to mesh population and water policies, each day now brings 10,000 more people to feed, and less irrigation water with which to feed them. 
CO2 Sovles Deforestation
More CO2 jumpstarts tree growth, would facilitate reforestation
Wittwer 92 (Sylvan H., Professor of Horticulture at Michigan State University, Fall, Issue 62, Policy Review)
Some of the most convincing evidence that the rising level of atmospheric carbon dioxide is good for plants comes from the response measurement of individual trees and overall forest growth. Forests cover approximately one-third of the earth's land area, and account for two-thirds of global photosynthesis. They have C3 metabolism, and, like other C3 plants, respond favorably to higher concentrations of carbon dioxide. 

Trees and their seedlings grown under controlled environments or in open top chambers simulating the outdoors have shown remarkable growth responses to elevated levels of CO2. Practically every species evaluated thus far in the seedling stage has shown a positive response. Addition of carbon dioxide to black walnut seedlings--at concentrations of 1,000 to 2,000 ppm for three months--increases dry weight by 80 percent, height by 96 percent, and leaf area by 79 percent. Similar results have been obtained for sugar maple, oak, ash, sweet gum, pine, and eucalyptus. The forestry department at Michigan State University has produced plantable trees in months, rather than years, by subjecting seedlings to 1,000 ppm CO2 concentrations under optimal conditions of light, temperature, day length, and nutrients. 

The Water Conservation Laboratory of the U.S. Department of Agriculture has compared the growth of orange trees under the current atmospheric CO2 concentration of 360 ppm, and a concentration of 650 ppm. The trees at the elevated levels have accumulated 2.8 times more biomass in five years, and in their first two years of production produced 10 times more oranges. 
CO2 Solves Biodiversity

Biodiversity loss from agriculture kills two-thirds of world species-outweighs warming

CO2 Science 6 (CO2Science, April, http://www.co2science.org/subject/a/summaries/agriculture.php, 6-29-11, SRF)
In light of the many significant problems we face in attempting to produce the food we will need to sustain ourselves in the not too distant future, one may well wonder, as did Waggoner (1995): "How much land can ten billion people spare for nature?"  As noted by Huang et al. (2002), human populations "have encroached on almost all of the world's frontiers, leaving little new land that is cultivatable."  And in consequence of humanity's ongoing usurpation of this most basic of natural resources, Raven (2002) notes that "species-area relationships, taken worldwide in relation to habitat destruction, lead to projections of the loss of fully two-thirds of all species on earth by the end of this century." If one were to pick the most significant problem currently facing the biosphere, this would probably be it: a single species of life, Homo sapiens, is on course to completely annihilate fully two-thirds of the ten million or so other species with which we share the planet within a mere hundred years, simply by taking their land.  Global warming, by comparison, pales in significance.  Its impact is nowhere near as severe, being possibly nil or even positive.  In addition, its root cause is highly debated; and actions to thwart it are much more difficult, if not impossible, to both define and implement.  Furthermore, what many people believe to be the cause of global warming, i.e., anthropogenic CO2 emissions, may actually be a powerful force for preserving land for nature.  What parts of the world are likely to be hardest hit by the human land-eating machine?  As described in our Editorials of 2 May 2001 and 13 June 2001, Tilman et al. (2001) note that developed countries are expected to actually withdraw large areas of land from cultivation over the next 50 years, leaving developing countries to shoulder essentially all of the burden of feeding the growing numbers of our species.  In addition, they calculate that the loss of these countries' natural ecosystems to cropland and pasture will amount to about half of all potentially suitable remaining land, which "could lead to the loss of about a third of remaining tropical and temperate forests, savannas, and grasslands," along with the many unique species of both plants and animals that they support, which scenario has also been discussed by Pretty et al. (2003).
Biodiversity collapse is the biggest impact and is inevitable absent rising CO2 levels
CO2 Science 6 (CO2Science, April, http://www.co2science.org/subject/a/summaries/agriculture.php, 6-29-11, SRF)
In conclusion, it would appear that the extinction of two-thirds of all species of plants and animals on the face of the earth is essentially assured within the next century, unless world agricultural output is dramatically increased.  This unfathomable consequence hangs over us simply because we will need more land to produce what is required to sustain ourselves and, in the absence of the needed productivity increase, because we will simply take land from nature to keep ourselves alive.  It is also the conclusion of scientists who have studied this problem in depth that the needed increase in agricultural productivity is not possible, even with anticipated improvements in technology and expertise.  With the help of the ongoing rise in the air's CO2 content, however, we should be able - but just barely - to meet our expanding food needs without bringing down the curtain on the world of nature.  That certain forces continue to resist this reality is truly incredible.  More CO2 means life for the planet; less CO2 means death ... and not just the death of individuals, but the death of species.  And to allow, nay, to cause the extinction of untold millions of unique plants and animals has got to rank close to the top of all conceivable immoralities.  We humans, as stewards of the earth, have got to get our priorities straight by getting our facts straight.  We have got to do all that we can to preserve nature by helping to feed humanity; and to be successful, we have got to let the air's CO2 content rise.  Any policies that stand in the way of that objective are truly obscene. 

***CO2 BAD***
CO2 Causes Famine - Pests

CO2 and warming increase weed and insect ranges-destroying crop yields
USDA 8 (10-28, http://www.ars.usda.gov/research/programs/programs.htm?docid=312&np_code=204&page=4, 7-4-11, SRF)

Changes in greenhouse gas concentrations and potential changes in climate will have a significant effect on crop systems and their associated pests, since the distribution and proliferation of weeds, pathogens and insects are determined to a large extent by climate. In addition weeds, like crops, are primary producers and will be affected directly by increases in atmospheric carbon dioxide. An understanding of these effects is crucial for maintaining agricultural productivity in the face of global change  What is known. In addition to stimulating growth and increasing water-use efficiency in plants, increasing carbon dioxide will stimulate photosynthesis and growth in most weedy species of plants and will reduce stomatal aperture and increase water-use efficiency in weeds. In addition, increasing carbon dioxide appears to reduce the efficacy of widely used post-emergent herbicides.  Many of the worst weeds in temperate systems originated from tropical regions, and their distribution is limited by low temperature. Depending on the extent of global warming, such weeds could extend their range northward. Increasing carbon dioxide also may increase the tolerance of certain weeds to sub-optimal temperatures, which also could expand their northward range. Partly because of increases in water-use efficiency under elevated carbon dioxide, weeds are expected to become more competitive in drier habitat.  Insect pests in agricultural systems are the second major cause of damage to yield quantity and quality, after weeds. Direct effects of carbon dioxide on plants can either benefit or harm insects, depending on their feeding habits. For example, pollinators could respond positively if more nectar is produced at flowering, with subsequent increases in fruiting. Conversely, higher carbon dioxide decreases the nitrogen content of foliage, which stimulates the feeding of certain insects such as the soybean looper and leaf miners.  Climate affects the range and distribution of insect pests through changes in minimum and maximum temperature, water availability, and other factors. Insects are sensitive to year-to-year differences in climate with large variations in population size and distribution. Consequently, absolute changes in any climate variable, the time rate at which the change occurs, and the frequency of extreme events can fundamentally alter insect ecology. Destabilization of insect habitats will result in increased migration as insects move to new locations to satisfy their ecological requirements. As a result, climatic change is likely to increase the range and distribution of agricultural pest infestations. 

Warming favors insects and diseases
Rosenzweig and Hillel 95 (Cynthia, Research Agronomist for NASA, and Daniel, GCRIO, Summer, http://www.gcrio.org/CONSEQUENCES/summer95/agriculture.html, 7-3-11, SRF)

Conditions are more favorable for the proliferation of insect pests in warmer climates. Longer growing seasons will enable insects such as grasshoppers to complete a greater number of reproductive cycles during the spring, summer, and autumn. Warmer winter temperatures may also allow larvae to winter-over in areas where they are now limited by cold, thus causing greater infestation during the following crop season. Altered wind patterns may change the spread of both wind-borne pests and of the bacteria and fungi that are the agents of crop disease. Crop-pest interactions may shift as the timing of development stages in both hosts and pests is altered. Livestock diseases may be similarly affected. The possible increases in pest infestations may bring about greater use of chemical pesticides to control them, a situation that will require the further development and application of integrated pest management techniques.

CO2 Causes Famine - Pests

CO2 destroys crop yields-invasive plants, insects and heat spikes
Revkin 8 (Andrew, Senior fellow at the Pace Academy for Applied Environmental Studies, New York Times, 5-28, http://www.nytimes.com/2008/05/28/science/earth/28climate.html, 7-2-11, SRF)
According to the report, Western states will face substantial challenges because of growing demand for water and big projected drops in supplies.  From 2040 to 2060, anticipated water flows from rainfall in much of the West are likely to approach a 20 percent decrease in the average from 1901 to 1970, and are likely to be much lower in places like the fast-growing Southwest. In contrast, runoff in much of the Midwest and East is expected to increase that much or more.  Farmers, foresters and ranchers nationwide will face a complicated blend of changes, driven not only by shifting weather patterns but also by the simultaneous spread of nonnative plant and insect pests.  Some invasive grasses, vines and weeds, for example, do better in higher temperatures and carbon dioxide concentrations than do crops and preferred livestock forage plants.  Corn and soybean plants are likely to grow and mature faster, but will be more subject to crop failures from spikes in summer temperatures that can prevent pollination, said one of the authors, Jerry L. Hatfield, a plant physiologist with the United States Department of Agriculture, in a conference call with reporters. 
CO2 Causes Famine - Weeds

CO2 benefits weeds but not plants-causes agricultural crowd out

Patterson et al 99 (DT, works for North Carolina Agricultural statistics, JK Westbrook, RJV Joyce, PD Lingren, J Rogasik, Proquest, “Weeds, Insects, and Diseases,” 7-2-11, SRF)
Worldwide, crop production losses from weed interference are estimated to be about 12%. Losses are highest in primitive agricultural production systems, averaging 25% of crop production (Parker and Fryer, 1975). Extensive efforts are made to control weeds. Most cultivation and tillage practices are for weed control, and over half of the pesticides applied annually to cropland are herbicides for controlling weeds (Furtick, 1978). Weeds share the same trophic level (primary producer) with crops and compete with crops for the resources essential for plant growth. Unless controlled, weeds are always present at yield-reducing levels in the agroecosystem, because of the reservoir of weed seeds in agricultural soils. Changes in CO2 concentration, temperature, and water or nutrient availability affect plant growth. Factors that differentially affect crops and weeds are most likely to affect weed/crop competition and other weed/crop interactions. Weeds will benefit from the "CO2 fertilization effect" and from improvements in water use efficiency associated with the partial closure of stomates by increasing CO2 concentrations. Evapotranspiration on a land area basis may not be altered as much as expected from the effects of rising CO2 on stomatal aperature, because of interactions with other limiting factors (Patterson, 1995). The different patterns of response of C3 and C4 plants to CO2 are of particular significance in weed/crop competition, because most of the world's crops are C3 plants, while many major weeds are C4 plants (Patterson and Flint, 1980). For example, 80 of the 86 "plant species commodities" that contribute 90% of per capita food supplies worldwide are C3 plants (Prescott-Allen and Prescott-Allen, 1990), while 14 of the 18 "world's worst weeds" are C4 plants (Holm et al., 1977). In the agroecosystem, the growth and competitive interactions of C3 and C4 crops and weeds are synchronized by the timing of planting of the crop and by other cultural manipulations and arc not temporally separated as they are in most natural ecosystems. Additionally, the agricultural weed flora has been homogenized through dispersal and distribution by man, so that species combinations which never occur in natural ecosystems occur together and compete in agroecosystems. 

Small temperature increases double weed growth
Patterson et al 99 (DT, works for North Carolina Agricultural statistics, JK Westbrook, RJV Joyce, PD Lingren, J Rogasik, Proquest, “Weeds, Insects, and Diseases,” 7-2-11, SRF)
In addition to the direct, physiological effects of rising CO2, climatic change could have significant effects on weed growth, weed/crop competition, and the geographical distribution of weeds. Temperature and precipitation are the primary variables controlling the distribution of vegetation (Woodward and Williams. 1987). High latitude limits of tropical and warm temperate annual species are primarily set by the accumulated heat sum during the growing season. Low latitude limits of species from cool or cold regions are set by competition, cold tolerance apparently being achieved at the expense of competitive ability (Woodward. 1988). Temperature and precipitation patterns influence the distribution of weeds concurrently with the selection of crops. Choice of growing season, manipulative cultural practices, fertilization, and irrigation ameliorate unfavorable conditions for crops, but weeds often benefit as well (Harlan, 1975). Most weeds of warm season crops originated in tropical or warm temperate areas. Growth of such species often is very responsive to small increases in temperature. For example, the growth of three leguminous weeds increased significantly as day/night temperature increased from 23/17 to 26/20 or 29/23°C (Flint et al., 1984). Biomass of C4 smooth pigweed {Amaramhux hybridus L.) grown at 29/20°C was 240% of that grown at 26/I7°C (Flint and Patterson. 1983). C4 grass weeds also respond to small temperature increases in the range of 26/20 to 29/23°C (Patterson, 1993). The stimulation of weed growth by 3 to 5°C increments in this range has significant implications for weed/crop competition, because temperature increases of this magnitude may occur within the next 100 yr.
CO2 Causes Famine - Weeds

Weeds out-compete crops-higher numbers and nitrogen treatments help them more than crops
Woodsen 7 (Mary, science writer @Cornell Agricultural Experiment Station, Rodale Institute, 6-15, http://www.rodaleinstitute.org/nf/future_weeds, 7-2-11, SRF)
When you dig deeper, though, you notice that while farmers grow about 45 major crops, 410 weeds reduce yields in these crops. That’s a lot of weeds, a big enough number that C3 plants don’t need to be in the majority to outclass the competition, particularly when you consider who’s on the team. What’s your worst weed nightmare? Canada thistle or bindweed, perhaps? Star thistle or cheatgrass? Quackgrass, lambsquarter, spotted knapweed? C3s all.  Weeds don’t share well CO2 is one of four critical resources plants need. Water, sunlight, and nutrients are the others.  What if you change the amount of water a plant gets by 25 percent, Ziska asks. Will it change its growth? What about 25 percent more or less sunlight or nutrients? Will there be winners, losers? Well, yes.  Ditto with carbon dioxide, which has increased about 25 percent since the beginning of the industrial revolution. The thing is, we’ve had enough experience with many plants to predict if they’ll do better or worse with more or less sunlight or water or nutrients. We haven’t had the same depth of experience with changing CO2 levels. We can’t predict ahead of time just how each species will respond—or how those physiological responses may change as each species acclimates to rising CO2. But we can look back to research done decades ago to help us understand the relative differences between crops and weeds.  It was the 1950s, and fertilizer was cheap. Scientists decided to see if dosing fields with extra nitrogen would reduce competition from weeds. Their premise: crops and weeds that got their fill of nitrogen would be relieved of competing for the same limited resource, and yields would go up even if weed densities stayed the same. Share the wealth, in other words. But weed densities didn’t stay the same. The weeds proved better able to use the extra nitrogen, leaving less available for crops. Yields took a nosedive. 
CO2 Causes Famine – Nutritional Value

CO2 decreases the nutritional value of wheat and rice
Gleadow 10 (Ros, President, Australian society of plant scientists, February, http://www.control.com.au/bi2010/311Gleadow.pdf, 6-30-11, SRF)
But the chemical composition of plant tissue can also change, and not for the better. The protein content of cereals such as wheat and rice, for example, is likely to decrease by 10–15% in the coming century, and may have already decreased as a result of atmospheric changes during the past century. That’s not a problem for those of us who eat a bit of meat, but if you are relying on grains or legumes it is a big problem. As well as protein and carbohydrate, plants contain all sorts of other chemicals. These act to protect them from herbivores and pests. Some easily recognised examples are vanilla, cinnamon, nicotine, caffeine and ones that taste like marzipan. Our ability to tolerate these natural toxins depends on the amount eaten at one time, and the amount of protein we ingest. Experiments have shown that the leaves of plants contain higher concentrations of phenolic compounds (the cinnamon-type ones) when grown in an atmosphere containing about twice today’s level of carbon dioxide. Together with lower protein levels, this could mean that koalas and other marsupials will no longer be able to survive on gum leaves. 
CO2 Causes Famine – Photosynthesis

Carbon dioxide enrichment interferes with photosynthesis

Gleadow 10 (Ros, President, Australian society of plant scientists, February, http://www.control.com.au/bi2010/311Gleadow.pdf, 6-30-11, SRF)
First, plants place a higher priority on storing and processing carbon dioxide than they do nitrogen, so when carbon dioxide levels rose, some of the chemicals needed to assimilate the nitrate were already tied up in assimilating carbon dioxide.  Second, to make use of nitrate, the plants have to convert nitrate into nitrite and then move the nitrite into structures within their cells called chloroplasts, which are the center for photosynthesis. Bloom's research indicated that elevated levels of carbon dioxide interfered with the overall process of photosynthesis by blocking this vital transfer of nitrite into the chloroplasts.

CO2 Causes Famine – Food Toxicity

CO2 decreases crop size and increases toxin causing unrest

Gleadow 10 (Ros, President, Australian society of plant scientists, February, http://www.control.com.au/bi2010/311Gleadow.pdf, 6-30-11, SRF)
The World Health Organisation's limit for cyanide in food is 10 ppm, but this is often exceeded in parts of Africa. In the early 1990s Bradbury and Dr Julie Cliff, a medical doctor residing in Mozambique, sampled flour in market* places in northern Mozambique and measured the cyanogen levels. They found that in a normal year the flour contained, on average, 45 ppm cyanide but in a drought year the flour had more like 100-200 ppm! This explains why outbreaks of konzo coincide with droughts. Drought-stricken plants reallocate resources away from photosynthesis to defence, and hence become more toxic. In addition, there is a greater reliance on cassava, less protein sources and some-times less opportunities for processing as well. The result is a toxic mix. With global environmental change, Mozambique is expected to become drier with more extreme weather events such as drought. This is not good news for the people who eat cassava. When I read of Bradbury and Cliffs research I wondered if the cyanogen content would increase with CO2, like we found for clover. I went to Canberra with my colleague, Tim Cavagnaro, to grow cassava at the ANU's Research School of Biological Sciences, where Bradbury was getting some plants ready for me. Together with John Evans we grew the plants at three different emission scenarios: today's air (controls}, and air with one-and-a-half times (560 ppm) and approximately twice (720 ppm) the concentration of carbon dioxide as today's air. This represents the sorts of levels we can expect in about 20 and 50 years time, respectively, given the current worst-case scenario for carbon emissions. The results gave some good news and some bad news. The good news was that the starchy core of the tubers did not show any increase in cyanogen levels. The peel was more toxic, but that is always removed, so overall the tubers will not become more toxic as a result of carbon dioxide alone. In fact, the higher cyanogen levels in the peel might make them more resistant to pests. The bad news was that the leaves were significantly more toxic, with a much higher proportion of cyanogens compared to leaf protein. But people don't eat the leaves that much, and in Mozambique they are usually well-processed. On the other hand, people do eat the leaves as a salad in Indonesia and Brazil, which might not be such a good idea in the future. So while the increased toxicity of the leaves is a worry, it is something that can be managed. But food toxicity is only one of the effects of CO2. More worryingly, we found that the cassava plants in our elevated CO; glasshouses did not grow as well. In fact, the tuber mass of plants was reduced by more than half in one of the nutrient treatments. That is a massive decrease. If this occurred across the world there would be widespread starvation, which would inevitably lead to social dislocation and political unrest.  

CO2 Causes Famine - Herbicides

CO2 helps weeds more than crops and makes them immune to herbicide

Woodsen 7 (Mary, science writer @Cornell Agricultural Experiment Station, Rodale Institute, 6-15, http://www.rodaleinstitute.org/nf/future_weeds, 7-2-11, SRF)
Compare the adaptability of weeds and crops, and crops aren’t even in the running, says weed ecologist Lew Ziska of the United States Department of Agriculture’s Agricultural Research Station in Beltsville, Maryland. It’s weeds that thrive under widely ranging and changing conditions. In fact, in tomorrow’s world, some agricultural weeds may prove more difficult and costly to control using today’s two most relied-on means—herbicide sprays and cultivation.  Since spraying herbicides outstrips all other short-term means of dealing with weeds today, Ziska has looked at how some of our nastiest weeds respond to herbicide regimes at future CO2 levels. He homed in on Monsanto’s Roundup for the simple reason that this herbicide, as well as companion Roundup Ready crops, account for such a large share of the agricultural marketplace.  Built-in resistance, all on their own 
  Ziska is looking at wheter rising atmospheric CO2 is giving invastive weeds their edge in the past decade. Roundup Ready soybeans and corn are tweaked at the core of their being, their DNA, to provide built-in resistance to glyphosate, the essential ingredient in Roundup. This means conventional growers can spray their soybeans and corn after both the crops—and many of the weeds in the neighborhood—have sprouted. The crops live. The weeds die.  Or at least they did.  In just the past decade, some weeds have become glyphosate-resistant all on their own. Meanwhile, other more-invasive weeds may have become more competitive with crops. Coincidentally perhaps, atmospheric CO2 has begun increasing at ever-accelerating rates.  And coincidence it may be. But Ziska’s research suggests that in some cases the connection might be causal. He has tested how some of North American’s most notorious annual and perennial weeds might respond to glyphosate at the CO2 levels anticipated planet-wide by 2100. He has looked at the larger context, too, to get a feel for whether rising atmospheric CO2 gives invasive weeds their edge. 

More ev
Woodsen 7 (Mary, science writer @Cornell Agricultural Experiment Station, Rodale Institute, 6-15, http://www.rodaleinstitute.org/nf/future_weeds, 7-2-11, SRF)
How might soybeans behave when you’re not trying to set them up, but just want to watch how they grow with today’s conventional protocols, only at tomorrow’s CO2 levels? Ziska did this for two years running. The first year—2003, the wettest in Maryland since record keeping began in 1895—the only weeds were shallow-rooted C4 grasses favored by heavy rains and standing water. Elevated CO2 had no effect on weed biomass at maturity, and glyphosate provided 100-percent control.  But in 2004, with near-normal rainfall, a range of C3 and C4 weeds popped up, including C3s lambsquarter, velvetleaf and Virginia copperleaf, along with C4 pigweed and those C4 grasses. The elevated CO2 plots produced C3 broadleaves with five times the biomass of those in the ambient plots. Even after a hit of herbicide, about 6 percent of these C3s survived. It’s in the marriage of such changed conditions and survival rates that the potential for genetic resistance is born. 

CO2 Causes Famine - Corn
Corn yields drop 11% under higher CO2 conditions

De Jong et al 1+ (Reinder, PhD, Agriculture & Agri-food Canada, K. Li, A. Bootsma, T. Huffman, G. Roloff, S. Gameda, http://adaptation.nrcan.gc.ca/projdb/pdf/6_e.pdf, 7-3-11, SRF)
Corn was simulated at 6 stations in central Canada. The annual planting and harvest dates  were simulated as a function of air temperature and consequently, under a warmer 2xCO2 climate, planting dates were advanced (by approximately 9 days) and harvest dates were delayed  (by approximately 12 days), leading to a growing season which was on average 20.7 days longer  than under the baseline scenario (Table 15). Average temperature stress during the growing saeson decreased from 15.5 to 12.5 days under the 2xCO2 climate scenario. The average water stress, which was high already under the baseline scenario, increased by 60% (from 36.5 to 57.3 stress days) under the 2xCO2 climate. This, along with increased N stress, not only reduced the average total biomass production from 14.38 to 13.43 Mg ha -1 ( a 7% decrease), but it also  decreased the harvest index by 6%. The radiation use efficiency of corn was increased by 10% under the 2xCO2 climate scenario, but this did not offset the negative impacts of the warmer climate: yields decreased on average from 5.65 to 5.01 Mg ha -1, i.e. a decrease of 11% (Table 16). 

CO2 kills maize yields-increase in irrigation requirements
Allen et al 96+ (L Hartwell Allen Jr., Center for Medical, Agricultural, and Veterinary Entomology, Jeff T Baker, Ken J Boote, www.fao.org/docrep/w5183e/w5183e06.htm, 7-3-11, SRF)
Yields of maize were simulated for doubled-CO2 fertilization effects at only four weather station locations (Charlotte, North Carolina; Macon, Georgia; Memphis, Tennessee; Meridian, Mississippi). For climatic change effects alone, predicted maize yields declined only 6% in the GISS scenario, but declined 73% in the GFDL scenario (Table 4.11). Although irrigation increased predicted crop yields, the GISS and GFDL climate scenarios gave yield decreases of 18 and 27%, respectively, with respect to the irrigated baseline weather. The yield reduction of the GFDL scenario with respect to the GISS scenario was 10%, attributable to slightly higher temperatures. Including the CO2 fertilization effects with climatic change scenarios had little effect on the predicted yields of maize because it is a C4 plant.  In the Great Lakes and Corn Belt Area, simulations by Ritchie et al. (1989) showed that higher temperature would have the greatest effect of the climate change factors on predicted yields of soybean and maize, mainly through decreases in the crop life cycle. For the southern part of this region, yield reductions were greater for the GFDL scenario. Predicted yields increased for the northernmost stations because temperatures and growing season duration became more favourable. Average irrigation water requirements in this region increased about 90% for the GISS and GFDL scenarios.  Rosenzweig (1989) modelled maize and wheat yields in the Great Plains under GISS and GFDL scenarios. Yields decreased in the Southern Great Plains because higher temperatures shortened the life cycle of the crops. Where precipitation was predicted to decrease, irrigation requirements increased. In a separate modelling study, Allen and Gichuki (1989) predicted a 15% increased requirement for irrigation for this region, with greater requirements for alfalfa because its growing season was increased, and lower requirements for maize and winter wheat because their growing seasons were decreased. The CO2 fertilization effect offset the adverse effects of climate change at some locations of Ritchie et al. (1989) and Rosenzweig (1989). 

Moisture stress from warming kills corn

Ruttan & Easterling 95 (Vernon & William, U.Minn, U.Neb, Summer, http://www.gcrio.org/CONSEQUENCES/summer95/agriculture.html)

Agriculture of any kind is strongly influenced by the availability of water. Climate change will modify rainfall, evaporation, runoff, and soil moisture storage. Changes in total seasonal precipitation or in its pattern of variability are both important. The occurrence of moisture stress during flowering, pollination, and grain-filling is harmful to most crops and particularly so to corn, soybeans, and wheat. Increased evaporation from the soil and accelerated transpiration in the plants themselves will cause moisture stress; as a result there will be a need to develop crop varieties with greater drought tolerance. 
CO2 Causes Famine - Propagation

CO2 fertilization decreases plant reproduction

Curtis, ‘02

(Pete, Ohio State Research news, “INCREASED CO2 LEVELS ARE MIXED BLESSING FOR AGRICULTURE”, 10-2-02, http://researchnews.osu.edu/archive/co2plant.htm)
“Wild plants are constrained by what they can do with increased CO2,” he said. “They may use it for survival and defense rather than to boost reproduction. Agricultural crops, on the other hand, are protected from pests and diseases, so they have the luxury of using extra CO2 to enhance reproduction.” Even though seed size increased, the amount of nitrogen in the seeds didn’t. Nitrogen levels decreased by an average of 14 percent across all plants except cultivated legumes, such as peas and soybeans. For example, the total number of seeds in wheat and barley plants increased by 15 percent, but the amount of nitrogen in the seeds declined by 20 percent. “That’s bad news,” Curtis said. “Nitrogen is important for building protein in humans and animals. If anything, plant biologists want to boost the levels of nitrogen in crops.
“A growing global population demands more food, but humans would have to eat more of the food to get the same nutritional benefits.”On the flip side, legumes are able to use a rise in CO2 to increase the amount of nitrogen they take in. The result is that these plants maintain their nutritional quality during conditions of high CO2 levels.  “Ecologically speaking, changes in the number of flowers, fruits and seeds and their nutritional quality could have far-reaching consequences,” Curtis said. “Changes in the amount of nutrients in seeds could affect reproductive success and seedling survival. Such changes could also have long-term effects on ecosystem functioning.”

CO2 Causes Famine – Developing Countries

CO2 hurts agriculture in developing countries 

Mittelstaedt 9 (Martin, The Globe and Mail’s environment reporter, The Globe and Mail, 3-31, http://www.theglobeandmail.com/archives/article743395.ece, 7-3-11, SRF)
In a cruel twist of fate, most of the hunger resulting from global warming is likely to be felt by those who haven't caused the problem: the people in developing countries. At the same time, it may be a boon to agriculture in richer northern countries more responsible for the greenhouse gas emissions driving climate instability.  "With climate change, the agricultural areas in Canada, Russia and Europe will expand, while the areas suited for agriculture in the tropics will decline," Dr. Verchot says. "Basically, the situation is that those who are well off now will be better off in the future, and those who are in problems will have greater problems." Agriculture is vulnerable to global warming because the world's most widely eaten grains — corn, wheat, and rice — are exquisitely sensitive to higher temperatures. In the tropics and subtropics, many crops are already being grown just under the maximum temperatures they can tolerate.
CO2 Causes Famine – Crop Yields
Warming kills crop yields-transpiration occurs faster than rain

Cline 8 (William, Senior Fellow at the Center for Global Development, International Monetary Fund, March, http://www.imf.org/external/pubs/ft/fandd/2008/03/cline.htm, 7-1-11, SRF)
Climate change can affect agriculture in a variety of ways. Beyond a certain range of temperatures, warming tends to reduce yields because crops speed through their development, producing less grain in the process. And higher temperatures also interfere with the ability of plants to get and use moisture. Evaporation from the soil accelerates when temperatures rise and plants increase transpiration—that is, lose more moisture from their leaves. The combined effect is called "evapotranspiration." Because global warming is likely to increase rainfall, the net impact of higher temperatures on water availability is a race between higher evapotranspiration and higher precipitation. Typically, that race is won by higher evapotranspiration.
Higher temperatures kill US agriculture by destroying seed production
Allen 6 (L. Hartwell Allen Jr., Center for Medical, Agricultural, and Veterinary Entomology, USDA, August, http://afrsweb.usda.gov/is/AR/archive/aug06/plant0806.htm?pf=1, 7-3-11, SRF)
“Increased temperatures affect reproductive processes more than they affect photosynthesis and vegetative growth. A plant may still grow to its typical size even if its seed development fails.”  Allen and ARS plant physiologist Joseph C. Vu have carried out temperature-elevation studies with colleagues associated with the University of Florida-Gainesville and the International Rice Research Institute.  They used growth chambers under natural sunlight and greenhouses set for gradient temperatures to evaluate heat tolerance of various cultivars. They measured heat’s effect on yields of rice, grain sorghum, kidney beans, soybeans, and peanuts grown at two levels of carbon dioxide—near ambient (350 parts per million, or ppm) and double ambient (700 ppm)—and at four maximum/minimum daily temperature cycles.  Each crop was found to have its own optimal mean daily temperature (OMDT) for seed yield. As temperatures rose, yields decreased, dropping to zero at about 18˚F above each crop’s specific OMDT. Allen says seed productivity generally decreased by about 6 percent for every 1˚F above a given plant’s OMDT. Current summer temperatures in the southern United States are 2˚F-4˚F higher than optimum for most grain crops.  Compared to rice and grain sorghum, which yield best at an OMDT of 77˚F, kidney beans were more sensitive to heat, while soybeans and peanuts were less so. Pollination failure was the chief cause of yield declines at higher temperatures. The number of pollen grains per flower and the percent of viable pollen declined as temperature increased, as did the number and size of seeds per pod. 

Warming causes heat waves that kill crops and thousands of people
Brown 8 (Lester, President of the Earth Policy Institute, http://www.earth-policy.net/books/pb3/pb3ch3_intro, 7-3-11, SRF)

The destructive effects of higher temperatures are visible on many fronts. Crop-withering heat waves have lowered grain harvests in key food-producing regions in recent years. In 2002, record-high temperatures and drought reduced grain harvests in India, the United States, and Canada, dropping the world harvest 90 million tons, or 5 percent below consumption. The record-setting 2003 European heat wave contributed to a world harvest that again fell short of consumption by 90 million tons. Intense heat and drought in the U.S. Corn Belt in 2005 contributed to a world grain shortfall of 34 million tons. 3  Such intense heat waves also take a direct human toll. In 2003, the searing heat wave that broke temperature records across Europe claimed more than 52,000 lives in nine countries. Italy alone lost more than 18,000 people, while 14,800 died in France. More than 18 times as many people died in Europe in this heat wave as died during the terrorist attacks on the World Trade Center on September 11, 2001. 4 

CO2 Causes Famine – AT: Water Efficiency 

CO2 fertilization has negative effects on temperature and precipitation 
Korner 0, Institute of Botany, University of Basel and Ph. D., 2000 (Christian, “Biosphere Responses to CO2 Enrichment,” Ecological Applications, Vol. 10, No. 6, (Dec., 2000), pp. 1590-1619)
Given that stomata are often reported to reduce their conductance to half under twice the current ambient CO2 the water savings in the above-mentioned studies were really small. Even smaller, zero, or stimulating effects of CO, enrichment OD evapotranspiration were reported for crops (see discussion by Amthor (1995) and Field et al. (1995)). This has two major reasons. First, reduced leaf transpiration increases leaf temper​ature. which in turn steepens the leaf to atmosphere vapor pressure gradient (Idso et al, 1993). Second, growth responses to CO; may enhance root soil exploration and lead to earlier canopy closure or bigger plants (Hilentan et al, 1992).  As small as the observed moisture savings under elevated CO; in grassland might be, they would stim​ulate soil processes and improve nutrient availability. Whether such savings will generally be Well in a CO2 rich future is, however, uncertain. It will depend on concurrent climate changes, hut, perhaps more impor​tantly, on atmospheric feedbacks to vegetation respons​es. If plants were indeed reducing their stomatal open​ing and, thus, moisture loss, they would create a drier atmosphere around them and/or leaf temperatures would rise, which in turn would enhance transpiration. Such responses strongly depend on the aerodynamic coupling of plant canopies. The denser and smoother a canopy, the less likely are stomatal resposes to ele​vated CO, to translate into reduced evapotranspiration (Field et al. 1995). A drier atmosphere would also re​duce terrestrial contributions to cloud formation and precipitation.
C02 fertilization reduces the amount of water that plants can store.

Korner 0, Institute of Botany, University of Basel and Ph. D., 2000 (Christian, “Biosphere Responses to CO2 Enrichment,” Ecological Applications, Vol. 10, No. 6, (Dec., 2000), pp. 1590-1619)
Stomata, the variable leaf pores through which CO2 enters and water vapor leaves plants, are responsive to CO2 They open when leaves suffer from CO, shortage and they reduce their opening, when concentration is high (Francis Darwin [1898) as quoted in Raschke [1986]). It is one of the classics in plant physiology that CO enrichment reduces transpiration. Given that roughly 70% of all water vapor emitted from terrestrial ecosystems plisses through leaf stomata, certainly this is one of the key responses to be understood in global-change research. A reduction of plant transpiration would riot only lead to higher moisture retention in soils, it would also reduce the capacity to store additional water during high-rainfall events.

CO2 Causes Famine – AT: Increased Growing Season

Their growing season arg is offset by increased inefficient respiration and suboptimal growing conditions

Ruttan & Easterling 95 (Vernon & William, U.Minn, U.Neb, Summer, http://www.gcrio.org/CONSEQUENCES/summer95/agriculture.html)

In middle and higher latitudes, global warming will extend the length of the potential growing season, allowing earlier planting of crops in the spring, earlier maturation and harvesting, and the possibility of completing two or more cropping cycles during the same season. Crop-producing areas may expand poleward in countries such as Canada and Russia, although yields in higher latitudes will likely be lower due to the less fertile soils that lie there. Many crops have become adapted to the growing-season daylengths of the middle and lower latitudes and may not respond well to the much longer days of the high latitude summers. In warmer, lower latitude regions, increased temperatures may accelerate the rate at which plants release CO2 in the process of respiration, resulting in less than optimal conditions for net growth. When temperatures exceed the optimal for biological processes, crops often respond negatively with a steep drop in net growth and yield.
Ag expansion will destroy ecosystems, halting their offense and rolling back ag gains

Ruttan & Easterling 95 (Vernon & William, U.Minn, U.Neb, Summer, http://www.gcrio.org/CONSEQUENCES/summer95/agriculture.html)

Climate change can impact agricultural sustainability in two interrelated ways: first, by diminishing the long-term ability of agroecosystems to provide food and fiber for the world's population; and second, by inducing shifts in agricultural regions that may encroach upon natural habitats, at the expense of floral and faunal diversity. Global warming may encourage the expansion of agricultural activities into regions now occupied by natural ecosystems such as forests, particularly at mid- and high-latitudes. Forced encroachments of this sort may thwart the processes of natural selection of climatically-adapted native crops and other species. 

Warming Causes Famine - Yields

More than 1000 studies prove that warming is bad-water loss, opportunistic species, ozone, pests, and more reduce arable land and their CO2 argument is just a temporary effect

Garber 8 (Kent, US News, 5-28, http://www.usnews.com/news/articles/2008/05/28/how-global-warming-will-hurt-crops?PageNr=2, 7-1-11, SRF)
The report, released Tuesday, offers one of the most comprehensive looks yet at the impact that climate change is expected to have on U.S. agriculture over the next several decades. Not surprisingly, the prognosis is grim. Temperatures in the United States, scientists say, will rise on average by about 1.2 degrees Celsius by 2040, with carbon dioxide levels up more than 15 percent. The consequences for American-grown food, the report finds, will most likely be far-reaching: Some crop yields are predicted to drop; growing seasons will get longer and use more water; weeds and shrubs will grow faster and spread into new territory, some of it arable farmland; and insect and crop disease outbreaks will become more frequent.  The new report, which was produced by more than a dozen agencies over multiple years and reflects the findings of more than 1,000 scientific studies, offers only predictions, but the predictions reflect a high degree of confidence. In a sense, there is a vein of fatalism among most scientists about what will happen in the next few decades. Government actions, they say, may alter the trajectory of climate change 50 to 100 years from now, but the fate of climate change in the short term has been largely shaped by past behavior, by carbon already released into the atmosphere. The question now is the extent of its impact.  Some agricultural changes are already observable. In the central Great Plains, in states known for their grassy prairies and sprawling row crops, there are new neighbors: trees and large shrubs, often clustering in islands in the middle of fields. In the Southwest, perennial grasses have been largely pushed out by mesquite bushes, those long-rooted staples of the desert. And the invasive kudzu vine, formerly a nuisance only to the South, has advanced steadily northward, forming a staggered line stretching from Connecticut to Illinois. Human practices in all three cases have abetted the turnover, but climate change, scientists say, has been a primary driver, as invasive species reproduce more quickly and expand into areas once deemed too cold for their survival. In turn, high-quality pastureland, once ideal for livestock grazing, has become poor-quality brush, and farmland faces competitors for space.  In the next 30 years these problems will very likely expand and multiply, as an already taxed food system faces threats on multiple fronts. A rise in temperature—even as little as 1 degree Celsius—could cause many plantings to fail, the report indicates, since pollen and seeds are sensitive to slight temperature changes. Yields of corn and rice are expected to decline slightly. Heat-sensitive fruits and vegetables, such as tomatoes, will most likely suffer. Some of the potential damage will be blunted by higher carbon dioxide levels; soybean yields, for instance, will probably improve, because soybeans (and several other crops) thrive from higher carbon inputs. But if temperatures keep rising, the balance will ultimately tip: At some extreme temperature, cells stop dividing, and pollen dies.  High ozone levels, which have risen sixfold in the United States in the past century and are expected to rise further, will suppress yields as well. In fact, ozone levels are already extremely high in the eastern and midwestern regions of the country, rivaled globally only by eastern China (no model of air quality, to be sure) and parts of western Europe. One recent study, for instance, found that high ozone levels significantly suppress yields of soybean, wheat, and peanuts in the Midwest. 

Warming Causes Famine - Droughts

Warming increases the severity and frequency of droughts
Hennessy et al 8 (K, R Fawcett, D Kirono, F Mpelasoka, D Jones, J Bathols, P Whetton, M Stafford Smith, M Howden, C Mitchell, N Plummer, CSIRO Bureau of Metrology, July, http://www.daff.gov.au/__data/assets/pdf_file/0007/721285/csiro-bom-report-future-droughts.pdf, 7-3-11, SRF)
The analysis clearly shows that the areal extent and frequency of exceptionally hot years have been increasing rapidly over recent decades and this trend is expected to continue in future. Further, over the past 40 years (1968-2007), exceptionally hot years are typically occurring over 10-12% of the area in each region, i.e. about twice the long-term average of 5%. By 2010-2040, the mean area is likely to increase to 60-80%, with a low scenario of 40-60% and a high scenario of 80-95%. Exceptionally hot years are likely to occur every 1-2 years, on average, over the period 2010-2040.
Warming causes droughts
Parry 8 (Martin, Co-Chair of working group II of the IPCC, 6-4, http://www.ipcc.ch/graphics/speeches/parry-rome-june-2008.pdf, 7-3-11, SRF)

Firstly, some of the recent shortfalls in food output have been due to weather, especially drought in southern Europe and Australia.  This is not the main cause of food shortage at present, but it is a contributory factor.  For example, maize output in Europe this year was a quarter down on normal.   Secondly, some of this drought, especially in Australia may (though this is not clearly demonstrated) represent an early signal of global warming; that is, it may be attributable to increases in greenhouses in the atmosphere.  If this is true, then these kinds of effects may be expected to occur with increased severity in the future. Third, policies to encourage biofuels production have unexpectedly reduced food output due to land switches from food to industrial crops.  Thus climate change, both through its impacts and our policy has, in combination with more important factors such as increasing demand and stagnating production, had a global impact of availability of food.  Fourth, what about future climate change?  The IPCC in its Fourth Assessment last year has projected important increases in drought risk in some parts of the world, a trend expected to become apparent in the coming two decades.  These include: increasing drought intensity in southern Europe, western Australia,  southern Africa, Africa north of the Sahara and the Middle East, and central western USA.  The first two of  these (western Australia and southern Europe) are important food exporting areas.  Climate change is, overall, likely to reduce food production potential, especially in some already food-short areas. 
Global warming causes severe drought

Revkin 08 (The New York Times – Environment)
The rise in concentrations of carbon dioxide in the atmosphere from human activities is influencing climate patterns and vegetation across the United States and will significantly disrupt water supplies, agriculture, forestry and ecosystems for decades, a new federal report says. The changes are unfolding in ways that are likely to produce an uneven national map of harms and benefits, according to the report, released Tuesday and posted online at climatescience.gov. The authors of the report and some independent experts said the main value of its projections was the level of detail and the high confidence in some conclusions. That confidence comes in part from the report’s emphasis on the next 25 to 50 years, when shifts in emissions are unlikely to make much of a difference in climate trends.  The report also reflects a recent, significant shift by the Bush administration on climate science. During Mr. Bush’s first term, administration officials worked to play down a national assessment of climate effects conducted mainly during the Clinton administration, but released in 2000.  The new report, which includes some findings that are more sobering and definitive than those in the 2000 climate report, holds the signatures of three cabinet secretaries. According to the report, Western states will face substantial challenges because of growing demand for water and big projected drops in supplies.  

Warming Causes Famine – Water

Warming reduces irrigation critical to ag

Ruttan & Easterling 95 (Vernon & William, U.Minn, U.Neb, Summer, http://www.gcrio.org/CONSEQUENCES/summer95/agriculture.html)

The demand for water for irrigation is projected to rise in a warmer climate, bringing increased competition between agriculture--already the largest consumer of water resources in semiarid regions--and urban as well as industrial users. Falling water tables and the resulting increase in the energy needed to pump water will make the practice of irrigation more expensive, particularly when with drier conditions more water will be required per acre. Some land--such as the region of the U.S. supplied by the Ogallala aquifer (including parts of Nebraska, Oklahoma, Texas, Colorado, and New Mexico)--may be taken out of irrigation, following a trend that has already begun, with loss of considerable prior investment. Peak irrigation demands are also predicted to rise due to more severe heat waves. Additional investment for dams, reservoirs, canals, wells, pumps, and piping may be needed to develop irrigation networks in new locations. Finally, intensified evaporation will increase the hazard of salt accumulation in the soil. 

Warming destroys crop yields-it disturbs snow pack and runoff periods
McBroom 1 (Patricia, Public Affairs @ UC Berkeley, UC Berkeley, 8-7, http://berkeley.edu/news/media/releases/2001/08/07_warm.html, 7-4-11, SRF)

The UC Berkeley team is currently analyzing the impact of global warming on California agriculture and is fairly sure the effects will also be negative. Fisher explained that higher temperatures would reduce the snow pack in the Sierras, leading to earlier runoff and less water in late spring and summer.  He added that an 8 percent projected increase in rainfall that would also come with a global rise in temperature would not apparently offset the impact of greater heat in general.  "This does not appear to be a good thing for U.S. agriculture," he said. "It is quite hot enough in Iowa now during the summer." 

Warming Causes Famine - Storms

Warming causes storms that damage agriculture

Australian Associated Press 6 (4-27, http://news.ninemsn.com.au/article.aspx?id=97558, 7-4-11, SRF)
 "Scientists generally concur that these storms are intensifying."  Some scientists are worried category five cyclones could become an even more common phenomenon in Australia, strengthened by seas warmed by climate change.  They believe agriculture will need to move to areas that are not prone to storms, rising sea levels will make island communities unlivable, and insurance companies will be unable to cope with the demand for cyclone damage claims.  It's a frighteningly bleak vision of the future, particularly given that some scientists say we have already crossed the threshold into a climactically altered world.  Some scientists argue the general increase in storm intensity proves that gradually warming seas are fuelling bigger cyclones and hurricanes, like Katrina which last year devastated the United States city of New Orleans. 

Warming Causes Famine - Desertification

Climate change kills food yields-it causes desertification, flooding, and shifts in fish stocks
IPCC 7 (International Panel on Climate Change, Global Greenhouse Warming.com, http://www.global-greenhouse-warming.com/Latin-America-Climate.html, 7-2-11, SRF)
In drier areas, climate change is expected to lead to salinisation and desertification of agricultural land. Productivity of some important crops are projected to decrease and livestock productivity to decline, with adverse consequences for food security. In temperate zones soybean yields are projected to increase.  Sea-level rise is projected to cause increased risk of flooding in low-lying areas. Increases in sea surface temperature due to climate change are projected to have adverse effects on Mesoamerican coral reefs , and cause shifts in the location of south-east Pacific fish stocks. 

Warming Causes Famine - Rice

Climate change kills rice yields
Bradsher 8 (Keith, chief Hong Kong correspondent for NYT, New York Times, 4-17, http://www.nytimes.com/2008/04/17/business/worldbusiness/17iht-17warm.12077306.html, 7-3-11, SRF)
The drought's effect on rice has produced the greatest impact on the rest of the world, so far. It is one factor contributing to skyrocketing prices, and many scientists believe it is among the earliest signs that a warming planet is starting to affect food production.  While a link between short-term changes in weather and long-term climate change is not certain, the unusually severe drought is consistent with what climatologists predict will be a problem of increasing frequency.  Indeed, the chief executive of the National Farmers' Federation in Australia, Ben Fargher, says, "Climate change is potentially the biggest risk to Australian agriculture."  Drought has already spurred significant changes in Australia's agricultural heartland. Some farmers are abandoning rice, which requires large amounts of water, to plant less water-intensive crops like wheat or, especially here in southeastern Australia, wine grapes. Other rice farmers have sold their fields or their water rights, usually to grape growers. 
Warming Causes Famine - Rice
Global warming is responsible for current rice shortages and riots
International Herald Tribune 8, April 17, 2008 http://www.iht.com/articles/2008/04/17/business/17warm.php?page=1

The collapse of Australia's rice production is one of several factors contributing to a doubling of rice prices in the last three months - increases that have led the world's largest exporters to restrict exports severely, spurred panicked hoarding in Hong Kong and the Philippines, and set off violent protests in countries including Cameroon, Egypt, Ethiopia, Haiti, Indonesia, Italy, Ivory Coast, Mauritania, the Philippines, Thailand, Uzbekistan and Yemen. Drought affects every agricultural industry based here, not just rice - from sheepherding, the other mainstay in this dusty land, to the cultivation of wine grapes, the fastest-growing crop here, with that expansion often coming at the expense of rice. The drought's effect on rice has produced the greatest impact on the rest of the world, so far. It is one factor contributing to skyrocketing prices, and many scientists believe it is among the earliest signs that a warming planet is starting to affect food production. While a link between short-term changes in weather and long-term climate change is not certain, the unusually severe drought is consistent with what climatologists predict will be a problem of increasing frequency.

Warming is responsible for rice emergencies 

Bloomberg.com 8 (April 3, http://www.bloomberg.com/apps/news?pid=20601087&refer=home&sid=acnqou1542Qs)

``In the world market over the last four or five years, we've had generally a drop in production because of weather and diseases,'' LSU's Salassi said today on Bloomberg radio. ``World demand for rice increases every year.''  Global production will rise to a record 422.9 million metric tons this year, the U.S. Department of Agriculture said on March 11. Consumption may increase to 422.5 million tons, also the most-ever, leaving 75.2 million tons stored globally at the end of the year, the USDA said. 

Grain Rallies Eroding global inventories also have fueled rallies in corn, wheat and soybeans. 
Corn has gained 73 percent in the past year, touching a record $6.0275 a bushel today in Chicago. Soybeans are up 65 percent in the past 12 months, reaching $15.8625 on March 3, the highest ever. Wheat rose to a record $13.495 a bushel on Feb. 27 and has more than doubled in the past year. Indonesia, the world's third-largest rice producer, may join China, India, Vietnam and Egypt in curbing exports to secure domestic supplies, Agriculture Minister Anton Apriyantono said yesterday in a text message to Bloomberg News. Consumer prices in China rose 8.7 percent in February, an 11-year high, and reached a 13-month peak in India. Food prices in China, based on a government index, jumped 28 percent in February, the most since July. The UN warned in February that 36 countries, including China, face food emergencies this year, as stockpiles of grains such as rice drop to a 26-year low.
Warming Causes Famine - Corn

Warming prevents corn reproduction

Brown 4 (Lester, President of the Earth Policy Institute, http://www.earth-policy.org/index.php?/books/pb3/PB3ch3_ss3, 7-2-11, SRF)
The most vulnerable part of a plant’s life cycle is the pollination period. Of the world’s three food staples—rice, wheat, and corn—corn is particularly vulnerable. In order for corn to reproduce, pollen must fall from the tassel to the strands of silk that emerge from the end of each ear of corn. Each of these silk strands is attached to a kernel site on the cob. If the kernel is to develop, a grain of pollen must fall on the silk strand and then journey to the kernel site. When temperatures are uncommonly high, the silk strands quickly dry out and turn brown, unable to play their role in the fertilization process.  The effects of temperature on rice pollination have been studied in detail in the Philippines. Scientists there report that the pollination of rice falls from 100 percent at 34 degrees Celsius to near zero at 40 degrees Celsius, leading to crop failure. 18  High temperatures can also dehydrate plants. While it may take a team of scientists to understand how temperature affects rice pollination, anyone can tell that a wilted cornfield is suffering from heat stress. When a corn plant curls its leaves to reduce exposure to the sun, photosynthesis is reduced. And when the stomata on the underside of the leaves close to reduce moisture loss, CO2 intake is reduced, thereby restricting photosynthesis. At elevated temperatures, the corn plant, which under ideal conditions is so extraordinarily productive, goes into thermal shock
Warming Causes Famine - China

The effect of warming on rice combined with water loss outweighs the benefit of CO2 in both China and India

Ainsworth 8 (Elizabeth, USDA ARS Photosynthesis Research Unit, 12-10, http://ddr.nal.usda.gov/bitstream/10113/40976/1/IND44064378.pdf, 7-3-11, SRF)
Current Intergovernmental Panel on Climate Change (IPCC) projections indicate that atmospheric C02 concentration (ICO2J) will increase over this century, reaching 730-1020 ppm by 2100 (Meehl et al, 2007). An increase in global temperature, ranging from 1.1 to 6.4 °C depending on global emissions scenarios, will accompany the rises in atmospheric [CO2] (Meehl et ah, 2007). In China, where farmers produce approximately one-third of the global rice crop (Coats, 2003), these anticipated changes in temperature and [CO2] have been modeled to have opposite effects on the production (Erda et al., 2005). Increasing temperatures shortened the growing season leading to decreased yields, while elevated [CO2] increased the yields (Erda et al, 2005). Using the CERES rice model adopted for Northern India, Lai et al. (1998) projected that a 2°C increase in temperature would cancel out the positive effect of elevated [CO2] on rice yields, and that increasing water shortage in combination with rising temperature will likely limit rice production, even with rising [CO2]. China and India are the two largest producers of rice globally (Coats, 2003), and these modeling efforts demonstrate the significant challenge of increasing rice production to meet the needs of growing populations.
Warming Causes Famine - Asia

Warming kills key agriculture in Asia and causes famine

Mittelstaedt 9 (Martin, The Globe and Mail’s environment reporter, The Globe and Mail, 3-31, http://www.theglobeandmail.com/archives/article743395.ece, 7-3-11, SRF)
That's the view of a small but influential group of agricultural experts who are increasingly worried that global warming will trigger food shortages long before it causes better known but more distant threats, such as rising sea levels that flood coastal cities.  The scale of agriculture's vulnerability to global warming was highlighted late last year when the Consultative Group on International Agricultural Research (CGIAR), an umbrella organization representing 15 of the world's top crop research centres, issued an astounding estimate of the impact of climate change on a single crop, wheat, in one of the world's major breadbaskets.  Researchers using computer models to simulate the weather patterns likely to exist around 2050 found that the best wheat-growing land in the wide arc of fertile farmland stretching from Pakistan through Northern India and Nepal to Bangladesh would be decimated. Much of the area would become too hot and dry for the crop, placing the food supply of 200 million people at risk.  "The impacts on agriculture in developing countries, and particularly on countries that depend on rain-fed agriculture, are likely to be devastating," says Dr. Louis Verchot, principal ecologist at the World Agroforestry Centre in Nairobi, Kenya.  Wheat, the source of one-fifth of the world's food, isn't the only crop that could be clobbered by climate change. Cereals and corn production in Africa are at risk, as is the rice crop in much of India and Southeast Asia, according to Dr. Verchot. 

CO2 Causes Famine – Studies Flawed
Their CO2 studies are flawed-they were done in greenhouses rather than open fields
Mittelstaedt 9 (Martin, The Globe and Mail’s environment reporter, The Globe and Mail, 3-31, http://www.theglobeandmail.com/archives/article743395.ece, 7-3-11, SRF)
Scientists have made another worrisome discovery, this time about carbon dioxide itself, the main greenhouse gas, which is vital for plant development. It had been assumed in the 1980s, based on greenhouse experiments, that an atmosphere richer in carbon dioxide would stimulate plant growth, raising some crop yields by as much as 30 per cent.  That is part of the reason why, up until now, few people worried much about agriculture and global warming. It was thought that, while climate change might wreak havoc on ice-dependent polar bears and low-lying coastal cities, it held a verdant lining for farmers.  But new research published last year based on experiments in the U.S., Japan, Switzerland and New Zealand found the beneficial effects of carbon dioxide were vastly overrated when crops were grown in the more realistic setting of open farm fields, rather than in greenhouses. Corn yields didn't rise at all, and the rise in wheat and rice yields was less than half previous estimates. 
Warming destroys crop yields because of water needs-their studies don’t assume irrigation system problems
McBroom 1 (Patricia, Public Affairs @ UC Berkeley, UC Berkeley, 8-7, http://berkeley.edu/news/media/releases/2001/08/07_warm.html, 7-4-11, SRF)
The impact of global warming on U.S. agriculture appears to be much larger and more negative than has been recognized, according to a new analysis by agricultural experts at the University of California, Berkeley. Moreover, the impact is unambiguously negative. There is little chance that a significant rise in global temperature could benefit U.S. agriculture, reported the UC Berkeley scientists at the annual meeting in Chicago of the American Agricultural Economic Association.  They estimate that a five degree temperature rise -projected to occur in the next 30-50 years at current rates of carbon dioxide accumulation in the atmosphere - could result in $15 billion to $30 billion in annual damage to American crops.  "People have postulated a wide range of possible impacts on agriculture from global warming. Some even believe there might be benefits. But our results show we can expect damage, not benefits," said Anthony Fisher, chair of UC Berkeley's Department of Agricultural & Resource Economics.  Fisher said mistakes have been made because people did not factor in the cost of providing a water supply in areas of the country that depend on natural rainfall for growing crops. Some two thirds of American counties, mainly in the eastern and midwestern parts of the country, do not have irrigation systems for agriculture. 
Warming destroys agriculture-their evidence is only based on value of land close to urban areas
McBroom 1 (Patricia, Public Affairs @ UC Berkeley, UC Berkeley, 8-7, http://berkeley.edu/news/media/releases/2001/08/07_warm.html, 7-4-11, SRF)
Past projections also have been based on the value of agricultural land that is close to urban areas. That value goes up as people optimize choices during rising temperatures, said Fisher.  By analyzing agricultural values in non-irrigated, rural areas of the country, the UC Berkeley team reached quite different, more certain conclusions, about the damage from global warming, he said.  "Non-irrigated U.S. agriculture is unambiguously damaged under the CO2 doubling scenario, and the damages are quite large relative to other estimates," the team concluded in a summary to the paper.  The paper was presented in Chicago by UC Berkeley doctoral student Wolfram Schlenker. It was co-authored by Michael Hanemann, UC Berkeley professor of agricultural and resource economics.  The analysis was based on the 1982 and 1987 agricultural censuses of 3,000 U.S. counties which contain an estimation of the relationship between farmland values, climate and other variables. This data, on which most projections are based, overlooks the cost of providing an irrigated water supply in regions that don't now have it, said Fisher.  In California, for instance, the historic cost of providing irrigation was borne by government primarily and now affects land value in ways that no longer reflect the true costs of creating new irrigated systems, he said.  "We found greater damage to the agricultural economy because we did not assume that providing the water to compensate for higher temperatures would be subsidized or cost the farmers nothing," said Fisher. 
