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Seed quality is key to establishing a good
crop — or cover crop. According to Anne
Dorrance, OSU pathologist, some of
thepercent inert, and percent weeds, and a
listing of noxious weeds identified by
scientific/common name and quantity
found.
As producers are looking for seed sources
to provide living cover on acreage this year
that was previously earmarked for corn or
soybeans, it is important to pay attention
to the quality. These tests may also be
required on seed lots for use in some relief
programs as well. Commercial or certified
seed used for cover crops should have a
seed tag that shows variety and the seed
quality measurements above.
However, if the seed is sourced from out of
state, the noxious weeds listed — or not
listed — on the tag by name may differ
from those had the seed been sourced
from Ohio.

Only the noxious weeds for the state where
the seed was originally going to be sold are
required to be listed on the tag by name
and quantity (Federal Seed Act, part
201.16). Each state determines which
species are included on this list, and can
differ from state to state.
If seed is outside of Ohio for use on‐farm,
producers may want to have the seed
tested for an “all state noxious‐weed
exam” prior to planting if this was not done
previously on the seed lot. Only 1.2 pounds
of seed is needed for the test, but it is
critical the sample is representative of the
lot to ensure quality test results, and may
serve as a more comprehensive exam than
was conducted at the time of initial seed
lot labeling.
One service provider that can conduct this
exam is Central Ohio Seed Testing (a
subsidiary of the Ohio Seed Improvement
Association. Samples can also be sent to
ODA for an Ohio noxious weed exam.
Depending on the source of seed and the
planned use, a seed lot may be eligible to
be tested for free through ODA between
June and December (up to three per
farmer). Conducting a noxious weed exam
could help slow the movement of
problematic weeds throughout the state
and minimize future weed problems.
Another issue to consider is the quality of

seed in storage that was not planted this
year due to weather. Storing seed in an
environment where the temperature plus
the percentage relative humidity are less
than 100 helps to minimize the rate of seed
deterioration — or loss in germination and
vigor.
Seed germination is an important
consideration for determining seeding rate
to ensure the critical final stand for yield is
achieved for crops like corn and soybeans.
Most seed germination percentages on a
seed tag for agricultural seeds are valid for
12 months from the last date of the month
in which they were completed, with the
exception being cool season grasses which
are valid for 15 months beyond the month
of testing.
Be sure to check the seed tag for both the
date of the test as well as the germination
when planning seeding rates.
Source : sent‐trib

Editor’s
Letter

Dear Seedmen,
I have been looking at the Seed testing services provided by Gubba Seed Lab and how can we make this a
customer reliable option. This research has got me to learn the how each test is crucial in determining the
quality of the while seed lot. And how each stage process has to be monitored to deliver precise result.
The first ever seed lad in the world was started in 1869 in Germany. The thought of accessing the seed
quality before it reaches the farmer had this ice breaking initiative. Eventually, seed testing has become
mandatory for selling seeds. The quality check determines the seed behavior and performance in the
seed after sowing. With an approximate number of 120 qualified seed testing labs. The requirement is
not met. Number of seed labs available in India in proportion to the requirement of seed testing is found
to scanty. Share your reviews about this issue with us at : support@gubbagroup.com

the 20 winners of the Google AI Impact
Challenge 2018 that provides a funding of
$20 million along with mentorship to all
the winners so that they can complete the
first phase of their operations and scale
them further. The institute is also one of
the three winners from the Asia Pacific
region. Basically, Google is empowering
this company to improve its product and
scale it up such that it can reach to farmers
across the country.
Source : indiatoday

Corteva Agriscience looks for
bigger role in produce

Happy reading the issue!
Gubba Kiran, CEO
Gubba Cold Storage Ltd.
Kiran@gubbagroup.com

Current Affairs
Google wants Indian
farmers to use AI to find
bugs in cotton crop,
improve annual yield

India is the largest producer and the
second largest exporter of cotton in the
world. Yet, for the farmers raising cotton
crop the year 2017 was horrendous.
Reason? Nearly 50 per cent of their yield
was destroyed following an attack by the
pink bollworm. This happened despite
cotton farmers using nearly 55 per cent
pesticides in India for their crop. The
problem is not availability of pesticides. It's
the early detection of pests. A large portion
of the cotton crop in 2017 could have been
saved if farmers were able to identify pests
at an early stage of infestation. Wadhwani
AI aims to change that.
Wadhwani AI is a non‐profit organization
based in Mumbai. The organisation says

that it is dedicated to using artificial
intelligence for social good. The company
focuses on using AI in their field of health
and agriculture.
Before we understand what how this
startup is helping the small cotton farmers
in India, it is important to understand what
leads to a large infestation, such as the one
in 2017, that destroyed the crop. Small
farmers primarily depend on field staff or
the extension workers appointed by the
government for advice. These extension
workers visit farming plots in every village
where pest traps ‐ that are essentially
sticky paper where pests get stuck ‐ are
placed. They manually identify the pests
and count them for infestation. They enter
this data on their smartphones and send
them to experts for advice. When the
experts analyse this data, they send their
advice for the farms with infestation.
This technique is not very efficient as it is
not very reliable. It is also time consuming.
This is where the artificial intelligence
based model developed by the Wadhwani
AI, which of late is backed by some of the
expertise from Google, comes into picture.
Instead of the extension workers manually
identifying and counting the pests, the
workers just have to take a picture of the
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pest trap. The AI model working in the
background then recognizes various pests
and it gives on‐spot advice to the farmers
by processing the data collected in the
cloud. This data also goes to the experts for
further analysis.
While this method is efficient it can be
rendered ineffective, especially in the
areas with low connectivity. Wadhwani AI
has solved that problem by compressing its
AI model such that it can work on a basic
smartphone. "We are quite excited to
announce that we have just achieved
model compression that makes this AI
model small enough to put on a really
basic smartphone and hence this can now
actually work offline," said Raghu
Dharmaraju, vice president, products and
program, Wadhwani Institute for Artificial
Intelligence. He was talking about the
details of the programme at Google's Solve
with AI conference in Tokyo.
What is interesting about this feature is
that it is not available as a standalone,
rather it is an open source model that is
available to any agricultural program
around the world. "By augmenting human
skills, we are able to help millions of
farmers right from the beginning. That's
technology at scale," he added.
That leaves us with just one question:
How does Google help here? Wadhwani
Institute for Artificial Intelligence is one of

Spun off from DowDupont, Corteva
Agriscience now aims to play a bigger role
in the fresh produce industry by putting a
greater focus on the consumer and looking
for opportunities in the vegetable seed
business.
The merger of Dow and DuPont won
regulatory approval in 2017, with the
stipulation that the combined $130 billion
company divest some of its crop protection
business. Corteva Agriscience has a
portfolio that includes both seeds and crop
protection, split about 56% for seeds and
traits and 44% for crop protection,
according to the company. Rajan Gajaria,
executive vice president of business
platforms for Corteva Agriscience,
Wilmington, Del., said Corteva— with
legacy parents in Dow and DuPont
boasting a combined 350 years in business
— is a $15 billion company with a very new
mindset. “It's not every day that you get to
start a $15 billion business from scratch
and say, What do we want this company
to be?” he said.
The company's purpose statement speaks
to enriching the lives of both producers
and consumers. That focus on the
consumer is one of the areas where
Corteva will be different than its “legacy”
parents, he said.
Where conventional wisdom might think
of the agriculture economy as “farm to
fork,” Gajaria said Corteva is thinking of it
as a circular economy that starts with the
fork. What the consumer thinks about

their health and food has implications for
the farm, and he said Corteva plays a role in
completing that loop from between
consumers and producers.
He said Corteva can be a part of creating an
“ecosystem” around food that builds trust.
“The trust that the consumers need in the
food they're eating needs to be moved up
several notches, and we have a role to play
in it,” he said. “We want to get to a point
where we can start establishing trust with
consumers with the products that we bring
to the marketplace, in collaboration with
others.”
Vegetable Business
Corteva is planning to become more of a
presence in the vegetable seed business,
he said. “That's a gap in our portfolio, and
we are looking to see what we can do in
terms of acquisitions as we move forward,”
he said.
In addition to acquiring a vegetable seed
business, he said Corteva is open to the use
of the CRISPR gene editing tool to develop
improvements such as longer shelf life or
pest or disease resistance, he said.
“We have that gene‐editing capability,
which could help us with the fruit and
vegetable business as we move forward,”
he said. Post‐harvest technology also is an
area where Corteva may look to invest in or
collaborate with other partners, Gajaria
said. Gajaria said the company has a lot of
crop protection products in the pipeline for
fruit and vegetables. The company's
current products will put it in position to be
the number one crop protection chemistry
supplier in California, he said, and new
products will build on that. Looking ahead,
Gajaria expects Corteva to be on the
leading edge of chemistry innovation,
stating that Corteva will be launching
about 25% of new active ingredients
introduced industry‐wide in the next five
years. On the digital side of the business,
the company is soon launching a software
program that helps growers make
agronomic decisions based on expected
yield outcomes. Gajaria said that
sustainability is a focus for Corteva.
“At the end of the day, the farmer is
owning his or her own farm, and they
value the quality of the land more than
anything because that's what is their
asset,” he said. “We are building a go‐
forward sustainability program grounded
in conversations we have had with food
industry stakeholders and will continue to
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enable our farmers to grow quality food
crops,” Gajaria said.
“Our plan, which will be available in Q1
2020, will include quantitative metrics that
our downstream partners can utilize to
show how their ingredient production
supports their sustainability goals.”
One product that plays into the
sustainability theme is Optinyte, a nitrogen
stabilizer that prevents leaching of
nitrogen from the soil before it is used.
Mainly used for field corn, Gajaria said
could be a valuable product for fruit and
vegetable crops in California. “We are
looking at formulations technology that
can be tailored to those crops as we
continue to grow our sustainability
footprint,” he said.
Source: agprofessional

Seedworks International
Great Place to Work

SEEDWORKS INTERNATIONAL Pvt. Ltd.
Great Place to work ®, the global authority
on creating & sustaining a Great Workplace
Culture, partners with more than 10,000
organization globally and helps them
create a High‐Trust, High‐Performance
Culture TM. Every year, more than 700
organization in India apply to get Great
Place to Work® and Only the ones that
meet the stringent criteria get accredited
as Great Place to Work – Certified TM . We
are glad and proud to share that
SeedWorks International Pvt Lts had met
the criteria of this 'Gold Standard' and has
been Certified as a Great Place to Work.
We have excelled on the 5 dimensions of
the Great place to Work® Model © ‐
Credibility, Respect, Fairness, Pride,
Camaraderie.
At SeedWorks they believe and continue to
demonstrate the 3 aspects of our culture –
Openness & Transparency, Collaboration
and Team Work and Data driven decision
making, This integrated with their
commitment to Right Way of working and
championing SAFETY at work place makes
us a unique organization in our space.
Source : Linkedin

KeyGene & Mahindra Agri
partner to drive innovation
& yield enhancement
in key crops

KeyGene, the crop innovation company
based in the Netherlands, the United
States & India, and Mahindra Agri
Solutions Ltd. (MASL), a subsidiary of
Mahindra & Mahindra Ltd and part of the
USD 20.7 billion Mahindra Group,

announced a multi‐year strategic research
collaboration for key field crops.
KeyGene's crop innovation platforms will
b e u s e d fo r t h e d e v e l o p m e n t o f
economically important and market‐
relevant traits. This technology
collaboration will yield highly productive
and more resilient varieties of crops
helping to deliver on Mahindra's FarmTech
P ro s p e r i t y b ra n d p ro m i s e . M o st
significantly, the collaboration will ensure
crop resistance to abiotic stresses such as
drought & heat, and biotic stresses like
pests and diseases, in MASL's proprietary
germplasm.
Commenting on this new partnership,
Ashok Sharma, Managing Director and
CEO, Mahindra Agri Solutions Limited, said
“At MASL, we are committed to Farming
3.0, the new age of farming that
encompasses a range of advanced
techniques to elevate the entire agri‐
ecosystem, through the provision of
customized products and solutions using
sustainable global technologies. KeyGene
is a global leader in crop innovation and we
are excited to leverage their expertise,
next‐generation technologies and trait

platforms to develop highly productive
and more resilient crops for both the
Indian market and new geographies. I am
confident that this strategic global
collaboration will be a win‐win for both the
companies.”
“We recognize MASL's commitment to
farmers and regard it as a leader in the
arena of bringing innovative solutions to
the market, based on state‐of‐the‐art
breeding technology and a strong
germplasm base. We are excited to
embark on this journey with MASL and
support them in accelerating their
breeding programs using our proprietary
technologies and know‐how. This will
result in improved non‐GM crop varieties
and increased MASL business in India and
Asia”, said Arjen van Tunen, CEO of
KeyGene.
This collaboration will enable MASL's
growth in existing key markets as well as
new markets and deliver superior hybrids
in focus crops, helping drive the company's
seeds business into the next orbit of
growth. It will further result in delivering
FarmTech Prosperity and increase farmers'
income.

same time, the Minister admitted that the
Centre has no scientific evidence to prove
that GM crops are unsafe.
As of now, Bt cotton is the only GM crop
approved for commercial cultivation in the
country after extensive evaluation and
satisfying all regulatory requirements.
The Ministry has received complaints on
illegal cultivation of Bt Brinjal in Andhra
Pradesh, Haryana, Maharashtra, and
Punjab. Earlier, a Central panel had found
that farmers in Gujarat, Andhra Pradesh,
Telangana and Maharashtra cultivate
unapproved HTBT cotton.
Last December, the Ministry of Agriculture
had told the Rajya Sabha that the bio‐
safety studies conducted by ICAR
Institutes indicated that there was no
effect of GM cotton seed feed on animals,
poultry, fishes and goats after feeding
them on cotton seed cake or green leaves.
However, farmers are divided on the issue.
Notwithstanding Maharashtra farmers
sowing HTBT cotton, a section of farmers'

organisations has threatened to hold
nation‐wide agitation if the government
fails to take strong action to stop the
cultivation of GM crops.
PTI adds: Expressing shock at the
government's response on the safety of
GM crops, Kavitha Kuruganti of the
Coalition for a GM‐Free India said: “There
are hundreds of studies in the US and Brazil
which show the ill‐effects of GM crops on
h u m a n h e a l t h . Ev e n i n I n d i a , a n
independent analysis has shown that Bt
brinjal and GM mustard are not safe. The
government is wrong to make such a
statement.”
Expressing a similar view, Bhartiya Kisan
Union (BKU) leader Yudhvir Singh said GM
crops, especially GM mustard and Bt
brinjal, were quite harmful but are being
grown illegally. “GM mustard has a cancer‐
causing chemical while Bt brinjal, too, has
a poison that can have ill‐effects on human
beings if consumed. There are thousands
of studies showing that GM crops are not

Research
No scientific
evidence GM
crops unsafe :
Govt
Activists decry statement, say various
studies have shown their harmful effects
Even as Maharashtra's farmers continue to
sow HTBT cotton to protest the Centre's
ban on genetically modified (GM) crops,
the Ministry of Environment, Forest and
Climate Change told the Lok Sabha on
Friday that there is no scientific evidence
to prove that GM crops are unsafe.
Answering a question on the safety of GM
crops, Babul Supriyo, Minister of State for
Environment, in a written reply said the
Ministry has directed all States to
constitute and strengthen the State
Biotechnology Coordination Committees
and District Level Committees to monitor
illegal cultivation of GM crops. But at the
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safe to consume. It is killing not just pests
but humans also,” he said.
“Honeybees are getting killed by foraging
on GM mustard crops. If they die, it will
affect cross‐pollination, which is an
essential part of farming,” Singh said.
Source : thehindubusinessline

ICAR releases dos and don'ts
on tackling Fall Armyworm

Suggests installing pheromone traps,
among other steps
The Fall Armyworm (FAW), or spodoptera
frugiperda, is the latest threat that the
agricultural sector is facing. FAW, which
wreaked havoc in Africa, entered
Karnataka last year and spread very rapidly
to other States. Though it predominantly
infects maize, Fall Armyworm has the
potential to spread to many other crops.
The fact that it spread to 50 countries in
two continents in just two years reflects
the speed with which it spreads, causing
large‐scale damage to crops.
While information on this new problem is
not readily available, the Indian Council of
Agricultural Research’s (ICAR) centre in
Meghalaya has come out with a 50‐page
co m p e n d i u m o n FAW. I t p rov i d e s
complete information on FAW — where it
is born, how it devastated crops in Africa,
its lifecycle and how to tackle it.
“It is essential to prevent its infestation in
the early stages. For this, farmers,
extension workers, students and other
stakeholders need to be sensitised to
diagnose the problem well,” an ICAR
scientist said, adding that “efforts have
also been made to provide the information
on native bio‐control agents and basic
management practices to be followed in
time.”
ICAR’s North‐East research facility took
interest after the pest was first reported in
March in Lunglei district of Mizoram and
We s t Tr i p u r a d i s t r i c t i n Tr i p u r a .
“Subsequently, it has detected massive
outbreaks in April in Mizoram and
Nagaland,” he said.

How to spot?
“The egg mass of FAW is difficult to
distinguish from other two related worm
(and moth) species commonly found on
maize. Fall Armyworm eggs are laid in
mass inside the whorls or on the lower
surface of leaves or on stem,” the
compendium said.
“Eggs may be laid on single or multiple
layers. Female moth lays more than 1,000
eggs in single or in multiple clusters on
maize or other host plants,” it said.
Mitigation
The ICAR scientists have asked farmers to
set up five pheromone traps in the infested
area and also in areas that are likely to be
affected by Fall Armyworm. They should
be there both in crop season and off
season too.
The ICAR advises farmers and other
stakeholders to scout for FAW population
following a ‘W’ path in a particular field as
soon as maize seedlings emerge.
The advisory prescribes a detailed
mitigation regimen, depending on which
stage the FAW attack is in.
Deep ploughing is recommended before
sowing. This will expose FAW pupae to
predators. “Timely sowing is advised.
Avoid staggered sowings. Inter‐cropping of
maize with suitable pulse crops that are
vogue in a particular region,” it said.
Ornamental plants
Growing ornamental flowering plants as
an inter‐crop will help in build‐up of
natural enemies.
“Balanced use of fertilisers and cultivation
of maize hybrids with tight husk cover will
reduce ear damage by FAW,” it points out.
“Hand picking and destruction of egg
masses and neonate larvae in mass by
crushing or immersing in kerosine water
would help,” it said.
Application of dry sand in to the whorl of
affected maize plants immediately after
noticing the FAW incidence will also help,
the compendium added.
Source : thehindubusinessline

DID YOU KNOW
about GUBBA
Gubba aspires to be
Internationally certified
Cold Storage for its
Quality & Systems by 2021
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KeyGene scientists first
to discover 'nonsusceptible' sweet
pepper plants

Working in a partnership with leading
vegetable breeding companies, scientists
from Dutch research company KeyGene
have discovered sweet pepper plants
which show a new type of insensitivity to a
group of harmful pathogens:
geminiviruses. The new find is also
described as a 'loss of susceptibility'. This
type of insensitivity to virus infections is
expected to last longer than the commonly
used 'resistance' approach. The scientists
presented their findings at an
international scientific conference in
Glasgow on 14 July. KeyGene aims to use
this breakthrough to contribute to the
sustainable cultivation of crops such as
sweet and hot pepper, cotton and cassava,
which currently require regular spraying
against whitefly, the main disseminator of
geminiviruses.
In addition to causing a loss of yield in
various crops worldwide, geminiviruses
are a key factor in the so‐called 'zero
tolerance' chemical approach to the
whitefly. This insect can disseminate the
virus so efficiently that only a small
number can engender massive virus
damage.
To breed crops that are sensitive to
geminiviruses (such as sweet and hot
pepper, cotton and cassava) in a more
sustainable way and achieve good yield
stability, crops with a resistance to the
virus offer a smart and effective solution.
H oweve r, ve r y few va r i et i e s w i t h
resistance against geminiviruses have
been available to date and no resistance
against the virus is available for breeding in
crops such as sweet pepper.
A characteristic of resistant plants is their
ability to defend themselves against

viruses by recognising them. The genetic
material of viruses can change easily,
however, which may mean that the plant
can no longer recognise the virus, and the
resistance stops working. While the
traditional approach to tackling this
problem involves introducing a new
resistance by breeding with for instance
wild relatives of a crop plant, such
breeding programmes take many years.
In cooperation with four leading vegetable
breeding companies, Rijk Zwaan, Enza,
Limagrain Vegetable Seeds and Takii,
KeyGene scientists chose a strategy that is
very similar to resistance yet still
completely different: breeding crops that
have lost their susceptibility and, in doing
so, become insensitive to the virus.
These non‐susceptible plants do not need
to defend themselves at all: the viruses
cannot get to them as the plant no longer
produces a particular protein required for
infection by the virus. It is expected that
this 'loss of susceptibility' approach will
last longer than 'resistance' as it is much
harder for viruses to adapt to something
that is not there than to something that is.
The KeyGene scientists are the first to
successfully breed sweet pepper plants
which have lost their susceptibility to
geminiviruses. They achieved this by
studying sweet pepper plants with
changes in a gene required for virus
infections. This led them to discover plants
that were no longer susceptible to
geminiviruses due to a minor change to the
so‐called DTP gene. The scientists also
obtained definitive proof of an actual loss
of susceptibility by making the non‐
susceptible plants susceptible again by
placing the intact DTP gene back into 'non‐
susceptible' plants during the research
process.
The scientists also managed to make plants
susceptible again with intact DTP genes
from cassava and cotton, demonstrating
that the 'loss of susceptibility' approach
may also be successful for other crops.
The breeding companies involved have
already started using the successful
findings in their own sweet & hot pepper
breeding programmes. “Our companies
foresee that this new approach may help in
finding a powerful solution to the threat of
geminiviruses,” comments Arnaud
Messager, Scientific Director at Limagrain
Vegetable Seeds.
With the development of the 'loss of

susceptibility' approach, KeyGene will
contribute to reduced use of chemical
products to combat whitefly as well as
more stable and higher yields of crops like
sweet and hot pepper, cassava and cotton.

IIT-M develops 'Agricopter' to
eliminate manual spraying of
pesticides

The advanced multispectral imaging
camera allows the hexacopter drone to
make smart maps of farmland based on
crop health.
Students at the Indian Institute of
Technology (IIT) Madras have developed a
“smart agricopter” to eliminate manual
spraying of pesticides in agricultural fields
and help identify crop health by using a
imaging camera.
The innovation will allowing spraying
pesticides ten times faster and with 100
per cent precision at the same cost as
manual spraying.
Students at the Centre For Innovation, IIT
Madras, identified manual pesticide
spraying as an extremely hazardous
activity as it endangered farmers’ and
labourers’ health and resulted in a massive
overuse of toxic chemicals.
The team of three then set out to design a
technological solution that would
eliminate the need for farmers to come in
contact with pesticides as well as
intelligently identify which crops on the
farm require pesticides and which did not.
“The advanced multispectral imaging
camera allows the hexacopter drone to
make smart maps of farmland based on
crop health and its completely
autonomous pesticide refilling system
ensures entire spraying is completely
autonomous.
“Agriculture is the backbone of our
country and there is a desperate need to
u p g ra d e o u r b a c k b o n e . We a re
automating a multi‐billion dollar manual
pesticide spraying industry using cutting
edge drone technology,” said Rishabh
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Verma, an aerospace engineering student.
The three have also filed a patent for the
agricopter whose cost is estimated to be
around 5.1 lakh.
“What really sets agricopter apart from
existing products is the multispectral
imaging camera which provides smart
analysis of crop health and ensures that
the entire spraying process is completely
autonomous and that the farmer is never
exposed to the pesticide.
“The current version of Project Smart
Agricopter is a hexacopter drone with the
capacity to carry 15 liters of pesticide.
Agricopter aims to spray pesticides 10
times faster and with 100 per cent
precision at the same cost as manual
spraying,” said Kavi Kailash, another
aerospace engineering student.
The team has also got a 10 lakh worth
equity‐less funding after their product won
the Indian Innovation Growth Programme
(IIGP 2.0) University Challenge held at IIT
Bombay last month.
“Our current challenge is to complete the
construction of their alpha prototype and
work towards testing the efficiency of
their product on farms across the nation,”
said Akash Anand, an engineering design
student.
Source : thehindubusinessline

Scientists make fundamental
discovery to creating better
crops

A team of scientists led by the Department
of Energy's Oak Ridge National Laboratory
have discovered the specific gene that
controls an important symbiotic
relationship between plants and soil fungi,
and successfully facilitated the symbiosis
in a plant that typically resists it.
The discovery could lead to the
development of bioenergy and food crops
that can withstand harsh growing
conditions, resist pathogens and pests,
require less chemical fertilizer and produce
larger and more plentiful plants per acre.

Scientists in recent years have developed a
deeper understanding of the complex
relationship plants have with mycorrhizal
fungi. When they are united, the fungi
form a sheath around plant roots with
remarkable benefits. The fungal structure
extends far from the plant host, increasing
nutrient uptake and even communicating
with other plants to "warn" of spreading
pathogens and pests. In return, plants feed
carbon to the fungus, which encourages its
growth.
These mycorrhizal symbioses are believed
to have supported the ancient colonization
of land by plants, enabling successful
ecosystems such as vast forests and
prairies. An estimated 80% of plant species
have mycorrhizal fungi associated with
their roots.
"If we can understand the molecular
mechanism that controls the relationship
between plants and beneficial fungi, then
we can start using this symbiosis to acquire
specific conditions in plants such as
resistance to drought, pathogens,
improving nitrogen and nutrition uptake
and more," said ORNL molecular geneticist
Jessy Labbe. "The resulting plants would
grow larger and need less water and
fertilizer, for instance."
Finding the genetic triggers in a plant that
allow the symbiosis to occur has been one
of the most challenging topics in the plant
field. The discovery, described in Nature
Plants, came after 10 years of research at
ORNL and partner institutions exploring
ways to produce better bioenergy
feedstock crops such as Populus, or the
poplar tree. The work was accomplished
by improvements over the past decade in
genomic sequencing , quantitative
genetics and high‐performance
computing, combined with experimental
biology. The scientists were studying the
symbiosis formed by certain species of
Populus and the fungus Laccaria bicolor (L.
bicolor). The team used supercomputing
resources at the Oak Ridge Leadership
Computing Facility, a DOE Office of Science
user facility at ORNL, along with genome
sequences produced at the DOE Joint
Genome Institute, a DOE Office of Science
user facility at Lawrence Berkeley National
Laboratory, to narrow down the search to a
particular receptor protein, PtLecRLK1.
Once they had identified the likely
candidate gene, the researchers took to
the lab to validate their findings.

"Experimental validation is the key to this
discovery as genetic mapping revealed
statistical associations between the
symbiosis and this gene, but experimental
validations provided a definitive answer
that it is this particular gene that controls
the symbiosis," said ORNL plant molecular
biologist Jay Chen. The researchers chose
Arabidopsis, a plant that traditionally does
not interact with the fungus L. bicolor, and
even considers it a threat, for their
experiments. They created an engineered
version of the plant that expresses the
PtLecRLK1 protein, and then inoculated
the plants with the fungus. The fungus L.
bicolorcompletely enveloped the plant's
root tips, forming a fungal sheath
indicative of symbiote formation.
"We showed that we can convert a non‐
host into a host of this symbiont," said
ORNL quantitative geneticist Wellington
Muchero. "If we can make Arabidopsis
interact with this fungus, then we believe
we can make other biofuel crops like
switchgrass, or food crops like corn also
interact and confer the exact same
b e n ef i t s . I t o p e n s u p a l l s o r t s o f
opportunities in diverse plant systems.
Surprisingly, one gene is all you need."
S c i e n t i st s f ro m t h e U n i ve rs i t y o f
Wisconsin‐Madison, the Universite de
Lorraine in France, and the HudsonAlpha
Institute for Biotechnology in Alabama
also contributed to the project. The work
was supported by DOE's Office of Science,
DOE's Center for Bioenergy Innovation
(CBI) and its predecessor the BioEnergy
Science Center (BESC). One of CBI's key
goals is to create sustainable biomass
feedstock crops using plant genomics and
engineering. Both BESC and CBI have
developed experimental and
computational approaches that accelerate
the identification of gene function in
plants.
"This is a remarkable achievement that
could lead to the development of
bioenergy crops with the ability to survive
and thrive on marginal, non‐agricultural
lands," said CBI director Jerry Tuskan. "We
could target as much as 20‐40 million acres
of marginal land with hardy bioenergy
crops that need less water, boosting the
prospects for successful rural, biobased
economies supplying sustainable
alternatives for gasoline and industrial
feedstocks."
Source : www.sciencedaily
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Happy Happenings at Gubba
New Borns
Mr L Naveen Kumar

Mr Sultan

(HO, Graphic Designer)

(M3 lab Incharge)

Blessed with
Baby Boy
on 28th June ’2019

Blessed with
Baby Boy
on 5th July ’2019

Mr D Ganesh

(Y4 Asst Supervisor)

Blessed with
Baby Girl
on 6th July ’2019

Quote on Gubba

“Impressed with dedication
of staff members."
Ashok Shinha

Accelerate asia Project Lead,
Monsanto

TOON TIME

NOSTALGIA

A Neolithic grinding stone for grain.

CSR
Turning the tables on
farmers' weather risks

Farmers in developing African and Asian
countries are particularly vulnerable to the
weather. Better information and solutions
reduce their risks. A new international
partnership aims to provide both.
The University of Reading ’s Walker
Institute and the Syngenta Foundation for
Sustainable Agriculture (SFSA) are
partnering to help smallholder farmers
cope better with weather challenges.
Smallholders worldwide produce food for
their families, and sell any surplus. Even
small fluctuations in the weather can
significantly affect their yields and income;
drought or flooding can be disastrous.
Smallholders need appropriate
information and training on agricultural
technologies, together with insurance
solutions and better support services.
These help them to increase production
sustainably and reduce the impact of
climate and weather risks on their
livelihoods.
The new partnership aims to improve
farmers’ access to weather and climate
information, and to corresponding risk
solutions. The Walker Institute and SFSA
will help smallholders use weather data to
make informed decisions about what,
when and how to plant. They will also
promote evidence‐based practices to
enhance crop yields. Political decision‐
makers will learn more about
smallholders’ weather and climate risks,
and how to mitigate them. In particular,
the partnership will help provide
agricultural insurance solutions within
broader risk management programs. The

i n i t i a l fo c u s i s o n I n d o n e s i a a n d
Bangladesh, where SFSA already supports
several initiatives, including weather
insurance.
Professor Ros Cornforth, Director of the
Walker Institute, says: “This exciting
partnership paves the way for
collaborative research with SFSA. Using
our collective expertise, interdisciplinary
research and innovative approaches to
capacity‐building, we can improve the
livelihood choices of farmers in some of
the poorest regions. Improving access to
the latest innovations and expertise will
not only benefit individual families. It also
has the potential to strengthen the food
security of entire nations.”
SFSA Executive Director Dr. Simon Winter
comments: “De‐risking smallholders’
investments in improving food production
means protecting them from financial
catastrophe in the face of increasingly
volatile weather. This can be achieved
through climate insurance solutions. There
is an urgent need for more experts in this
field.
Our partnership with the Walker Institute
is a great step forward. It will
i n s t i t u t i o n a l i ze S F S A k n o w l e d g e ,
experience and expertise gained over the
last decade, and help transfer it to young
professionals.”
The Walker Institute is an interdisciplinary
re s e a rc h i n st i t u te s u p p o r t i n g t h e
development of climate‐resilient societies.
Its research aims to help address
fundamental questions around social,
economic, technological, and political
strategies around the world.
The Syngenta Foundation for Sustainable
Agriculture, a non‐profit organization
based in Basel, Switzerland, helps
smallholders become more professional
growers. The Foundation works with
partners in developing countries and
emerging markets to extend science‐based
know‐how, facilitate access to quality
inputs, and link smallholders to markets in
profitable ways. This adds value to rural
communities, and sustainably improves
food security.
Source : syngentafoundation
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Challenging traditional
farming practices

Challenging traditional farming practices
Bihar is endowed with fertile soils and
water resources. Most of the population
depends on agriculture for livelihood.
Farming through traditional methods is
labor‐intensive and does not yield good
results, leading to losses. Adoption of
modern farm machinery can come to the
rescue of farmers, thus increasing
agricultural produce and profits. However
affordability of these machines is
sometimes a barrier for farmers to procure
them.
Sehgal Foundation, under its village
development project in Bihar, provides
farm machinery to poor farmers at
subsidized rates. Apart from reducing
drudgery, these machines save time and
labor. The project focuses on and identifies
marginal farmers in the village and
provides them with training and capacity
building on farm mechanization. The
project beneficiaries receive the machines
on the premise that they share the benefits
with fellow villagers, simultaneously
working for the betterment of the
community as a whole. The project also
focuses on building an enterprise model
where the farmer receiving the machine at
subsidized cost benefits by receiving extra
income by renting out the machines to
fellow farmers.
Rampukar Kushwaha, a farmer from Pakri
Dayal, Chakia Block, East Champaran, has
been assisted by Sehgal Foundation since

he became aware of farm machinery and
the advantages of using it on the field.
“Even though I was always open to using
farm machinery, but I did not know how to
access them and also couldn’t afford them
because of their high prices.
After I learnt about the community
meetings held by Sehgal Foundation on
good agricultural practices, I decided to
attend the meeting held in my village. I was
impressed by the team’s demonstration of
the machine and learned about the
advantages of farm mechanization.
Soon I got in touch with team members
and had more discussions with them. My
potato farming was not giving good yields,
so I decided to invest money in a potato
planter. My family members were not in
favor, as they did not trust modern
technology in the field and preferred the
traditional ancestral methods. But I
decided it was worth taking a risk. So I
bought the machine. In this process, I had
to contribute only Rs 20,000 and the rest
was covered by the foundation.”
“The potato planter has benefited me a lot.
In terms of monetary savings, laborers
charge around 400 rupees per kattha (one
acre equals 32 kattha) for field preparation
for sowing.
The money that would have previously
been spent in hiring labor was saved. In
terms of time, a potato planter can sow
almost five acres of land at once. Manual
labor would amount to Rs 3,200 per acre,
but the machine brings the cost down to
1,800 rupees.”
Noticing the impact of the potato planter,
Rampukar decided to buy another
machine, a laser land leveler. A laser
leveler helps make the land level and
suitable for farming. He adds, “Sehgal
Foundation contributed 50,000 rupees
and also helped in the process of availing
the rest through a government subsidy
and from the Agriculture Department.”
Rampukar rents his machines to fellow
villagers at an affordable rate, thus earning
additional income by extending the
benefits and motivating farmers in the
process.
He is a promising and active community
member who is a perfect example of
learning by doing.

General
Aug-Sept likely to see
normal rainfall, says Met
in forecast update

45 per cent probability for rains to be 100
per cent of long period average
Rainfall during the second half of the
monsoon (August and September) for the
country as a whole is forecast to 100 per
cent of the long period average (LPA) with a
model error of ±8 per cent.
The forecast suggests that the rainfall
during second half of the monsoon season
most likely to be normal (94 ‐106 per cent
of LPA) with a probability of 45 per cent.
Normal August
This was stated in the long‐range forecast
for the second half of the monsoon issued
by India Met Department (IMD). Rainfall
for August is likely to be 99 per cent (± 9 per
cent) of LPA as was predicted in June.
The IMD also retained the June‐based
forecast for the seasonal (June to
September) rainfall over the country as a
whole to be likely to be normal (96 per cent
± 4 per cent).
The outlook comes on the back an
unexpectedly good July that produced
around 4 per cent more rain than what is
normal for the month, which is considered
the rainiest of the four monsoon months.
This had helped reduce the rain deficit
from a high of 33 per cent at June‐end to
single digits (9 per cent) after July saw the
monsoon revive and scale up to a peak over
Central, West, and North‐West India.
The robust monsoon current is expected to
stay as such into the first week of August,
the second rainiest month, which IMD now
expects to yield normal rainfall.
EL NINO, IOD IMPACT

9

Analysing the monsoon‐driving
phenomena here and elsewhere, the IMD
said that sea surface temperatures as well
as atmospheric conditions over equatorial
Pacific Ocean indicate neutral to borderline
El Nino conditions.
The latest forecasts from both Monsoon
Mission Coupled Dynamical Forecast
System (MMCFS) and other global models
indicate that these conditions are likely to
continue during the remaining part of the
monsoon season.
In addition, other factors such as the Indian
Ocean sea surface temperatures have also
some influence on Indian monsoon.
Currently, positive Indian Ocean Dipole
(IOD) conditions are prevailing over
equatorial Indian Ocean.
A positive IOD when the western basin of
the Indian Ocean warms up relative to the
East, is traditionally known to boost a
concurrent Indian monsoon.
MMCFS forecast indicates that positive
IOD conditions are likely to continue during
the remaining part of the monsoon season
and weaken thereafter.
Source : thehindubusinessline

Interesting Fact

About 20,000 seeds and fruits of 37
varieties have been found in the remains of
ancient toilets at Heijokyu Palace, the
nerve center of politics during the Nara
Period (710-784).

Germplasm

International
The ‘Pocket-Sized
Monster’ Terrifying
Farmers the World Over

favorable conditions and fly up to 100
kilometers (62 miles) in a single night.
Multiple generations can traverse some
2,000 kilometers during the species’
annual migration. They are so ravenous
that the young caterpillars feast on their
own siblings, ensuring that only 1 to 3 fully
grown larvae remain on each plant.
3. How are they spreading?

The fall armyworm is hungry, on the move
and scaring farmers the world over. The
crop‐devouring pest has spread from the
Americas to Africa and Asia, gorging on
rice, corn, vegetables, cotton and more.
Europe, Australia and Southeast Asia could
be next. In its first three years in Africa
alone, it inflicted $13.3 billion of crop
losses. A recent arrival in China, the fast‐
moving grub may infest the country’s
entire grain‐producing farmland within a
year. With food supply chains already
facing disruption from the trade war and a
global epidemic killing pigs, the world is
bracing for the advance of what’s been
called the “pocket‐sized monster.”
1. What is the fall armyworm?
It’s actually a caterpillar, not a worm. Fall
armyworm (Spodoptera frugiperda) is
native to the North and South American
tropics and measures about 3‐4
centimeters (1‐1.5 inches). The grubs have
a distinctive upside down Y on their heads
and four dots on their second‐to‐last
segment. They get their name from the
way they advance en masse with military
precision, feasting on the leaves and stems
of some 186 plant species, including
economically important crops such as
wheat, soybeans and sugarcane.
2. Why are they such a dreaded pest?
The aggressive munching can denude
crops, cutting corn yields by 20‐50% and
sorghum by 16%. What’s more, a female
moth can lay as many as 1,000 eggs during
her lifetime, reproduce in a month under

They were detected for the first time in
Africa ‐‐ in the western nations of Benin,
Nigeria, Sao Tome and Principe, and Togo ‐‐
in early 2016, possibly introduced via trade
or weather systems associated with El Nino
events in 2014‐2016. The fall armyworm is
now in virtually all of sub‐Saharan Africa. In
July 2018, it was confirmed in India and
Yemen. By January, it had been reported in
Bangladesh, Myanmar, Sri Lanka, Thailand
and China. Corn farmers on the Indonesian
i s l a n d o f S u m a t ra h a v e r e p o r t e d
infestations there since March.
4. What’s the impact in China?
Advancing from China’s southern border,
the pest had affected grain production in
18 provinces covering more than 90,000
hectares (222,400 acres) as of early June.
Authorities have employed an emergency
plan to monitor and respond, but it’s
predicted fall armyworm will reach the
corn belt in the northeast during the
summer. There’s a “high probability” that it
will spread to the entire country’s grain‐
producing area in the next year, the U.S.
Department of Agriculture says, since most
farmers don’t have the means or training
to effectively manage it. That may push
them to grow crops that aren’t susceptible,
such as cassava and sweet potatoes. The
damage to existing crops and any switch to
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new plants might exacerbate disruptions
to food supply caused by a nationwide
outbreak of African swine fever and an
ongoing trade war with the U.S.
5. Where will it go next?
That depends on the weather. Fall
armyworm has only invaded areas with a
climate similar to its tropical home. In
China, it’s projected to move northward as
spring temperatures rise and crops
develop along major growing areas in the
center, north and, eventually, the
northeast. Seasonal factors, such as the
timing of the monsoon and the number of
typhoons, will influence its movement and
impact. South and Southeast Asia and
Australia also have favorable climates, not
to mention strong trade and
transportation links with infested
countries, putting Australia, Malaysia and
t h e P h i l i p p i n e s a t h i g h r i s k . Fa l l
armyworm’s advance into Europe is harder
to predict. Small areas of Spain, Italy and
Greece might provide suitable conditions,
but in general low temperatures halt the
pest’s advance.
6. What can be done?
Crops genetically engineered to express
genes from the soil bacterium Bacillus
thuringiensis are protected, without the
need for broad‐spectrum chemicals that
may harm beneficial insects. Problem is,
s o m e fa l l a r my wo r m st ra i n s h ave
developed tolerance to that naturally
occurring deterrent. The Chinese Academy
of Agricultural Sciences has identified 21
chemical pesticides that could mitigate the
caterpillar’s spread and impact. Scientists
with the academy’s Institute of Plant
Protection are seeking to deploy an army of
predatory stink bugs, a natural enemy of
fall armyworm. Early detection is essential
as the pest can only be effectively
controlled with insecticides while larvae
are small. The non‐profit Centre for
Agriculture and Bioscience International
offers more rudimentary advice: “See it.
Squash it. Stop it.”
Source : washingtonpost

Gene identified that will help
develop plants to fight
climate change

Salk team's finding will advance initiative
to reduce atmospheric carbon through
plants
Hidden underground networks of plant
roots snake through the earth foraging for
nutrients and water, similar to a worm
searching for food. Yet, the genetic and
molecular mechanisms that govern which
parts of the soil roots explore remain
largely unknown. Now, Salk Institute
researchers have discovered a gene that
determines whether roots grow deep or
shallow in the soil.
In addition, the findings, published in Cell
on July 11, 2019, will also allow researchers
to develop plants that can help combat
climate change as part of Salk's Harnessing
Plants Initiative. The initiative aims to grow
plants with more robust and deeper roots
that can store increased amounts of
carbon underground for longer to reduce
CO2 in the atmosphere. The Salk initiative
will receive more than $35 million from
over 10 individuals and organizations
through The Audacious Project to further
this effort.
“We are incredibly excited about this first
discovery on the road to realizing the
goals of the Harnessing Plants Initiative,”
says Associate Professor Wolfgang Busch,
senior author on the paper and a member
of Salk's Plant Molecular and Cellular
Biology Laboratory as well as its Integrative
B i o l o g y L a b o r a t o r y. “ R e d u c i n g
atmospheric CO2 levels is one of the great
challenges of our time, and it is personally
very meaningful to me to be working
toward a solution.”

Normal Arabidopsis thaliana plant with shallow root system
architecture. Right: Arabidopsis thaliana mutant showing
deeper root system architecture. (Roots are colored yellow
in the image for better visibility.)

From left: Takehiko Ogura and Wolfgang Busch.

In the new work, the researchers used the
model plant thale cress (Arabidopsis
thaliana) to identify genes and their
variants that regulate the way auxin, a
hormone that is a key factor in controlling
the root system architecture, works.
Though auxin was known to influence
almost all aspects of plant growth, it was
not known which factors determined how
it specifically affects root system
architecture.
“In order to better view the root growth, I
developed and optimized a novel method
for studying plant root systems in soil,” says
first author Takehiko Ogura, a postdoctoral
fellow in the Busch lab. “The roots of A.
thaliana are incredibly small so they are not
easily visible, but by slicing the plant in half
we could better observe and measure the
root distributions in the soil.”
The team found that one gene, called
EXOCYST70A3, directly regulates root
system architecture by controlling the
auxin pathway without disrupting other
pathways. EXOCYST70A3 does this by
affecting the distribution of PIN4, a protein
known to influence auxin transport. When
the researchers altered the EXOCYST70A3
gene, they found that the orientation of
the root system shifted and more roots
grew deeper into the soil. “Biological
systems are incredibly complex, so it can be
difficult to connect plants' molecular
m e c h a n i s m s to a n e nv i ro n m e n ta l
response,” says Ogura. “By linking how this
gene influences root behavior, we have
revealed an important step in how plants
adapt to changing environments through
the auxin pathway.” In addition to enabling
the team to develop plants that can grow
deeper root systems to ultimately store
more carbon, this discovery could help

scientists understand how plants address
seasonal variance in rainfall and how to
help plants adapt to changing climates.
“We hope to use this knowledge of the
auxin pathway as a way to uncover more
components that are related to these
genes and their effect on root system
architecture,” adds Busch. “This will help
us create better, more adaptable crop
plants, such as soybean and corn, that
farmers can grow to produce more food for
a growing world population.” Other
authors included Santosh B. Satbhai of Salk
along with Christian Goeschl, Daniele
Filiault, Madalina Mirea, Radka Slovak and
Bonnie Wolhrab of the Gregor Mendel
Institute in Austria.
The work was supported by funds from the
Austrian Academy of Sciences through the
Gregor Mendel Institute along with a grant
from the Austrian Science Fund (FWF
I2377‐B25) and funds from the Salk
Institute for Biological Studies.
About the Harnessing Plants Initiative:
Climate change poses an immediate threat
to our future. Rising temperatures from
excess carbon dioxide in the atmosphere
has led to increasingly extreme and
dangerous weather patterns that threaten
animals and plants alike. The Salk
Institute's Harnessing Plants Initiative (HPI)
is an innovative, scalable and bold
approach to fight climate change by
optimizing a plant's natural ability to
capture and store carbon and adapt to
diverse climate conditions. This approach
can help draw down and store more carbon
and that—combined with other global
efforts—will mitigate the disastrous effects
of climate change while providing more
food, fuel and fiber for a growing
population.
Source : salk.edu
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