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New research on the U.S.'s most economically important agricultural plant -- corn -- has revealed a
different internal structure of the plant than previously thought, which can help optimize how corn is
converted into ethanol.

"Our economy relies on ethanol, so it's fascinating that we haven't had a full and more precise
understanding of the molecular structure of corn until now," said LSU Department of Chemistry Assistant
Professor Tuo Wang, who led this study that will be published on Jan. 21 in Nature Communications.
"Currently, almost all gasoline contains about 10 percent ethanol. One-third of all corn production in the
U.S., which is about 5 billion bushels annually, is used for ethanol production. Even if we can finally
improve ethanol production efficiency by 1 or 2 percent, it could provide a significant benefit to society.”

It has been previously thought that cellulose, a thick and rigid complex carbohydrate that acts like a
scaffold in corn and other plants, connected directly to a waterproof polymer called lignin. However, Wang
and colleagues discovered that lignin has limited contact with cellulose inside a plant. Instead, the wiry
complex carbohydrate called xylan connects cellulose and lignin as the glue.
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https://www.sciencedaily.com/releases/2019/01/190121103351.htm
https://www.nature.com/articles/s41467-018-08252-0
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Without enough nitrogen, crops don't grow well. Yields are reduced significantly.

Applying too much nitrogen fertilizer, on the other hand, can hurt the environment. Nitrogen can enter the
watershed, polluting aquatic ecosystems. Microbes can also convert the excess nitrogen into nitrous oxide,
a greenhouse gas implicated in climate change.

"Managing nitrogen is vital for global food security," says Yuxin Miao, an agronomist at the University of
Minnesota. "It is also crucial for reducing pollution and climate change."

Miao and his colleagues have been researching ways to efficiently manage nitrogen in agriculture. They
compared several approaches. The researchers found that one approach, active canopy sensor-based
nitrogen management, is the most efficient.

Sensor-based nitrogen management uses light sensors to actively monitor crop health and vitality. The
sensors measure different wavelengths of light coming from crop leaves. These measurements serve as
proxies for crop health.
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The landmark health study in The Lancet calls on people to double their consumption of vegetables, fruits
and nuts

The way humanity produces and eats food must radically change to avoid millions of deaths and
"catastrophic” damage to the planet, according to a landmark study published Thursday.

The key to both goals is a dramatic shift in the global diet—roughly half as much sugar and red meat, and
twice as many vegetables, fruits and nuts, a consortium of three dozen researchers concluded in The
Lancet, a medical journal.

"We are in a catastrophic situation,” co-author Tim Lang, a professor at the University of London and
policy lead for the EAT-Lancet Commission that compiled the 50-page study, told AFP.

Currently, nearly a billion people are hungry and another two billion are eating too much of the wrong
foods, causing epidemics of obesity, heart disease and diabetes.
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https://phys.ora/news/2019-01-human-diet-catastrophic-planet.html

https://eatforum.org/content/uploads/2019/01/EAT-Lancet Commission Summary Report.pdf
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A new study from researchers at the Max Planck Institute for Plant Breeding Research published in the
journal PNAS shows that the crosstalk between plant responses to physical and biological stresses varies
between young and old leaves to enable optimal plant performance when the two kinds of stress are
encountered simultaneously.

Unlike animals, plants cannot move freely to escape from life-threatening conditions. This constraint
means that they require strategies to protect themselves against the diverse stresses they encounter in their
natural environments. These environmental stresses can be of a physical (abiotic) nature, such as drought
and high salinity, or are biotic, such as attack from microbial pathogens and insect pests. The underlying
protective mechanisms of plants involve inducible stress responses that are specialized to the respective
stress. However, the finite resources that are available to plants means that specialized defenses also pose a
problem: inducible stress responses tailored to a physical stress, such as drought, lower resistance against
pathogen attack. What then happens when a plant is simultaneously exposed to physical and biological
stresses? This question has now been answered by researchers led by Kenichi Tsuda and Paul Schulze-
Lefert at the Max Planck Institute for Plant Breeding Research in Cologne, Germany.
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https://phys.org/news/2019-01-leaf-age-division-labor-stress.html
https://www.pnas.org/content/early/2019/01/22/1817233116
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We are already seeing the devastating consequences of global warming, with ever-rising sea levels,
extreme storms, prolonged droughts and intensified bushfires. Now, after two years of research and
modelling, scientists have come up with a groundbreaking new framework for achieving — and even
beating — the target of limiting warming to 1.5°C.

The research by leading scientists at the University of Technology Sydney (UTS), the German Aerospace
Center and the University of Melbourne, has been funded by the Leonardo DiCaprio Foundation (LDF) as
part of its new One Earth initiative.

Welcoming the framework, LDF founder Leonardo DiCaprio says: "With the pace of urgent climate
warnings now increasing, it's clear that our planet cannot wait for meaningful action. This ambitious and
necessary pathway shows that a transition to 100% renewable energy and strong measures to protect and
restore our natural ecosystems, taken together, can deliver a more stable climate within a single
generation."
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“Crop modelling has the potential to significantly contribute to global food and nutrition security,” claim

the authors of a recently published paper on the role of modelling in international crop research. “Millions
of farmers, and the societies that depend on their production, are relying on us to step up to the plate.”

Among other uses, crop modelling allows for foresight analysis of agricultural systems under global
change scenarios and the prediction of potential consequences of food system shocks. New technologies
and conceptual breakthroughs have also allowed modelling to contribute to a better understanding of crop
performance and yield gaps, improved predictions of pest outbreaks, more efficient irrigation systems and
the optimization of planting dates.
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https://www.cimmyt.org/new-publication-role-of-modelling-in-international-crop-research/

https://www.mdpi.com/2073-4395/8/12/291/htm

S B 49 S5 5L



https://www.cimmyt.org/new-publication-role-of-modelling-in-international-crop-research/
https://www.mdpi.com/2073-4395/8/12/291/htm

Sl 9 639l s alel 9 g aLd (il

WAY 3T — Fo o ,los ol g 539LiS 50!y Gl Lo 35

Wl IS U Wiled o0 (55l jo 4T (ST LauSie
$39LS 4igSz 4 wad oo i wus axdle Sy i euel Cawsay gl
20 (S ) E9 9 BgaSie Carozr I Cylos b Ly Bl gl jo (Bl
Sgd o0 Oyly Y guame a3 WU buwgi a5 glaw,luws ol a4 g5
Dg o0 (539l ladgi Sl 4y Culed jo g 03,5 SoS
Ell 9 ey bah Jo lgdelS olple Gl 5,5 wlel g
Iy Giagliss Oladdsi 51 pariy SO dgus Gl mhaw 5o AVl b Swguw
S J S 1y leals diuw S ST wiblgi oo LguSis . g oo o
Bl o Wlgi o0 (S ST G 9 DY guaso LU (10 o 3 i) el Jhe (55)9LiS (Jgore lrogeds Lol
Wigh SQSelgw J S Jolgs ()

ooty 51 (o S apimmpussST ol 35 9250 Cunslounds (gtluslich 925 4398 Feve 390 (1938 U Sleer s o
3 Lo yguad dionod Calouds Gl oy e GO Jo LT 51 498 S Jilao 5 S (o0 (S S G S b aid S
S 095 syl G yb 3l gsis aaigS I duoyd B dgur i aSIl 4o el LT ba,b b ol o LaegaSise

i y3l o0 oty 3T 325 51 b g (e 63 2 O BLS (59, 311y 95 (515 Ay S (o0

A new study explores how conservation agriculture in southern Africa supports spider populations and
diversity in fields, which could help mitigate pest damage and potentially lead to higher yields for farmers.
According to the Food and Agriculture Organization of the United Nations (FAQO), herbivorous insects
such as aphids, caterpillars and weevils destroy about one fifth of the world’s total crop production each
year. Spiders can help keep voracious pests in-check, but conventional farming practices (e.g. tilling, crop
residue removal and monoculture) can harm or drastically reduce these beneficial bio-control agents.

There are more than 45,000 identified spider species around the world. From glaciers to tropical
rainforests, they inhabit every terrestrial ecosystem on earth. Some can even live in tidal zones, and at least
one species inhabits fresh water. While we tend to associate spiders with webs, only about 50 percent of the
species catch their prey this way; the rest hunt on plants, on the ground or below it, using a variety of
tactics such as stalking, stabbing, crushing — even seduction.
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1. Global Economic Prospects, January 2019

Abstract:

Global economic prospects have darkened. Financing conditions have tightened,

industrial production has moderated, and trade tensions remain elevated. The recovery in Global
emerging market and developing economies has stalled, and some countries have Economic

Prospects

experienced significant financial stress. Downside risks have increased, including the Do Sics

possibility of disorderly financial market movements and escalating trade disputes. It is
thus critical to rebuild policy buffers while fostering potential growth by boosting human
capital, promoting trade integration, and addressing informality. In addition to discussing
global and regional economic developments and prospects, this edition of Global
Economic Prospects includes a chapter on the challenges posed by informality and
associated policy options. The report also contains pieces on the remarkable decline in
inflation in emerging market and developing economies over the past decades, rising debt vulnerabilities in low-
income countries, and the implications of large spikes in food prices for poverty.

Year of publication: 2019

Publisher: WorldBank

Pages: 264 pp

Download: https://openknowledge.worldbank.org/bitstream/handle/10986/31066/9781464813863.pdf

2. Fiscal Policies for Development and Climate Action

Abstract:

Fiscal policies can lay the foundation for low-carbon and climate-resilient development.
Building on more than two decades of research in development and environmental
economics, this book argues that fiscal instruments are crucial for mitigating and adapting to
climate change while raising human welfare. By implementing environmental tax reforms,

Fiscal Policies for

Development and

developing countries can reap a “triple dividend”: cutting pollution, raising economic LG

activity, and generating development cobenefits, such as cleaner water, safer roads, and
improvements in human health. These reforms need not harm competitiveness. Empirical
evidence, including from Indonesia and Mexico, suggests that raising fuel prices can
increase firm productivity. In addition, risk management strategies are needed to bolster economic resilience to
climate-induced natural disasters. Modelling suggests that preventive public investments and measures to build fiscal
buffers can help safeguard stability and growth in the face of rising climate risks. In this way, environmental tax
reforms and climate risk-management strategies can lay the much-needed fiscal foundation for development and
climate action.

Year of publication: 2019

Publisher: WorldBank

Pages: 264 pp

Download: https://openknowledge.worldbank.org/bitstream/handle/10986/31051/9781464813580.pdf
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3. Global Energy and Climate Outlook 2018

Sectoral mitigation options toward a low-emissions economy

Abstract:

This report analyses global transition pathways to a low Greenhouse Gas (GHG) emissions “
economy. The main scenarios presented have been designed to be compatible with the 2°C '

and 1.5°C temperature targets put forward in the UNFCCC Paris Agreement, in order to v
minimise irreversible climate damages. Reaching these targets requires action from all gp,l"ff‘”g"ydsd‘cmi"‘-“
world countries and in all economic sectors. Global net GHG emissions would have to
drop to zero by around 2080 to limit temperature increase to 2°C with respect to pre-
industrial times (by around 2065 for the 1.5°C limit). The analysis shows that this
ambitious low-carbon transition can be achieved with robust economic growth, implying

small mitigation costs. Results furthermore highlight that the combination of climate and “
air policies can contribute to improving air quality across the globe, thus enabling progress on the UN Sustainable
Development Goals for climate action, clean energy and good health.
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Publisher: EU SCIENCE HUB

Pages: 200 pp
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4. Strengthening nutrition action

Abstract:
This resource guide is part of the follow-up to the Second International

Conference on Nutrition (ICN2, Rome-2014). It aims at guiding countries
to translate the 60 recommended policy options and actions of the ICN2
Framework of Action into country-specific commitments for action.

This process is done according to the national needs and conditions, and
builds on existing policies, strategies, programmes, plans and investments
in order to achieve the 10 commitments of the Rome Declaration on
Nutrition, under the UN Decade of Action for Nutrition 2016-2025

(7)) World Health
i\‘:@\ Organization
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Download: http://www.fao.org/3/cal1505en/CA1505EN.pdf
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5. Food loss and waste and the right to adequate food

Making the connection

Abstract:
This Discussion paper explores the relationship between food loss and waste (FLW) and

the right to adequate food. It focuses on the need to develop sustainable global
consumption and production systems to contribute to the realization of the right to
adequate food while it argues for a human rights-based approach to tackle FLW.

As such, it presents key notions of FLW and expands on their impact for the realization
of the right to adequate food. Simultaneously, it looks into the different components of

Food loss
the right to adequate food and offers ways through which its legal obligations could help and waste
. . . . . and the right
processes and initiatives aimed at reducing FLW. The Discussion paper argues for a to adequate food:

Making the connection

more holistic approach to reducing FLW and guaranteeing the right of each person to
feed herself or himself in dignity.

The Food and Agriculture Organization of the United Nations (FAO) wishes to thank the
Spanish Agency for International Development Cooperation (AECID) for its financial support, which made this
publication possible.
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Download: http://www.fao.org/3/cal1397en/CA1397EN.pdf

6. The Linkages Between Migration, Agriculture, Food Security and Rural
Development

Abstract:
Understanding contemporary migration, both international and internal, remains a challenge.

The decision by people to migrate either within their own countries or across borders is
influenced by an intricate set of factors. This report examines the complex interlinkages
between migration, agriculture, food security and rural development and the factors that
determine the decision of rural people to migrate; including economic factors, employment
opportunities, conflict, poverty, hunger, environmental degradation and climate shocks.

The relationship between food security and migration can be direct, when people do not see
viable options other than migrating to escape hunger. The linkages between agriculture, food
security and migration can also be indirect as a strategy by households to cope with income
uncertainties and food insecurity risks. Sending one or more family member to work in economic sectors other than
agriculture can increase their capacities to cope in the event of adverse shocks.

Year of publication: 2018

Publisher: FAO

Pages: 84 pp

Download: http://www.fao.org/3/CA0922EN/ca0922en.pdf
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