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MSP announced for the Rabi 

Marketing Season  2022-23  

The government has increased the MSP of Rabi crops for 

RMS 2022-23 to ensure remunerative prices for the 

growers for their produce. Wheat and mustard are major 

rabi crops. The MSP for wheat has been increased by 

Rs 40 to Rs 2,015 per quintal and by Rs 400 to Rs 

5,050 per quintal for mustard seed in the current crop 

year. The highest absolute increase in MSP over the 

previous year has been recommended for lentil 

(Masur), rapeseeds and mustard (Rs 400 per quintal 

each), followed by gram (Rs 130 per quintal). 
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Black Rice of Manipur exported to the 

Europe 

For the first time, one metric tonne of organic Manipur 

black rice, popularly known as Chakhao, was exported to 

Europe from Imphal. 

Chakhao is known for its aroma. It is normally cooked for 

community feasts and is also used to make Chakhao kheer. 

This variety of rice got a Geographical Indication tag in 

May 2020. Chakhao has also been used by traditional 

medical practitioners and is sold at ₹100-120 a kilogram on 

an average in Imphal. For the first time, 1 MT of this highly 

nutritious rice variety was being exported...,” chief minister 

N Biren Singh said at an event to mark the export. He 

added organic ginger and pineapple are also being 

exported regularly by the Manipur Organic Mission Agency. 
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India’s food grain production is expected to 

increase by 3.74% in the crop year 2020-21 

India’s food grain production is expected to increase by 3.74% in 

the crop year 2020-21, setting a new record of 308.65 million 

tons due to better output of wheat, rice and pulses amid good 

rainfall last year, according to the agriculture ministry. 

The country’s food grain output in the crop year 2019-20 (June-

July) comprising of rice, wheat, pulses and coarse cereals reached 

a record of 297.5 million tons. The Agriculture Minister while 

releasing the fourth advance estimate for the crop year of 2020-21 

said that food grain production will reach a record of 308.65 

million tons. 

The estimate has been updated upward by 3.22 MT from the third 

estimate of 305.43 million tonnes for the same year. 
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Modified Cotton Fabric Developed by 

IIT Delhi 

Researchers at IIT Delhi have developed a modified cotton 

fabric which can capture harmful air pollutants like particulate 

matter and other toxic compounds. 

ZIF-8@CM Cotton and ZIF-67@ CM are Zeolite Imidazolate 

Framework (ZIF) – modified functionalized fabrics which can 

capture air pollutants like aniline, benzene and styrene.  

A report published by Livemint quoted, Ashwini Agarwal from 

the Textile and Fibre Engineering Department, IIT Delhi. He 

revealed that the ZIF functionalised textiles carry a huge potential 

to be used as protective garments and also to control indoor air 

pollution. The fabrics developed by Agarwal and his team can be 

used as an upholstery for filtering those pollutants which cannot 

be filtered by common filtering mediums. 
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NMPB Launches National Campaign to 

Promote “Cultivation of Medicinal Plants” 

 

About the National Campaign: 

Under this campaign, cultivation of medicinal plants 

will be done on 75,000 hectares of land in the next one 

year across the country. The program has been started 

from Saharanpur in UP and Pune in Maharashtra. This 

program is second in the series of programs being organized 

by the Ministry of Ayush under the 'Azadi Ka Amrit 

Mahotsav'. 

Dr. Sanwal said that “this effort will give more impetus to 

the supply of medicinal plants in the country”. A total of 

7500 medicinal plants were distributed to 75 farmers on 

this occasion. A target has been set to distribute 75 thousand 

saplings. 
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Central Govt. hikes sugar FRP 

Rs. 290/quintal 

The Centre hiked the minimum price that mills have to 

pay to sugarcane growers by Rs. 5/quintal to Rs. 

290/quintal for 2021-22 marketing year. 

Briefing the media after the Cabinet meeting, Food and 

Consumer Affairs Minister Piyush Goyal said the FRP 

has been increased to Rs. 290/quintal for a basic 

recovery rate of 10%. 

He said a premium of Rs. 2.90/quintal will be 

provided for each 0.1% increase in recovery over and 

above 10%. 
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World Coconut Day 

The Kochi-headquartered Coconut Development Board 

is celebrating 23rd World Coconut Day on the theme: 

‘Building a safe, inclusive, resilient and sustainable 

coconut community amid covid-19 pandemic and 

beyond’ on 2nd September in association with MIDH 

Division of Ministry of Agriculture & Farmers 

Welfare, Government of India. 

 

This year’s World Coconut Day celebration is included 

in the programme ‘Azadi ka Amrit Mahotsav’ as part 

of the Commemoration of 75th years of India’s 

Independence. 
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World's second-largest 

refurbished gene bank 

Union Minister of Agriculture, Shri Narendra 

Singh Tomar inaugurated the world's second-

largest refurbished state-of-the-art National Gene 

Bank at the National Bureau of Plant Genetic 

Resources (NBPGR), Pusa, New Delhi. 

This revamped state-of-the-art National Gene 

Bank is a powerful step in that direction. The staff 

working here must have felt satisfaction and 

happiness that how they are serving the agriculture 

sector and the country while saving the heritage. 
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8th Meeting of Agricultural Experts held 

in BIMSTEC Countries  

India hosted the 8th Meeting of Agriculture Experts of Bay 

of Bengal Initiative for Multi-Sectoral Technical and 

Economic Cooperation (BIMSTEC) Countries virtually. 

 

The BIMSTEC Member States appreciated the greater 

engagement of India offering six slots of scholarships each 

for Master and Ph.D. programmes in agriculture and its 

other initiatives for capacity development and training 

including the development of seed sectors. 

 The cooperation in the areas of high impact trans-boundary 

diseases of livestock and poultry; aquatic animal diseases 

and bio-security in aquaculture and digitalization to promote 

precision farming 



 

September, 2021/ Issue-17/Page | 17 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

September, 2021/ Issue-17/Page | 18 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

“Agriculture could be the solution 

of food, water and climate crisis if 

we put it as our first priority” 
 

 We have moved from “Climate Change will 

happen stage to Climate Changing is happening” 

stage as evident by ever increase in number of 

cyclones, floods, hurricanes forest fire, drought in 

recent years. Floods cover vast regions, causing 

people to lose their homes. Drought causes crop to 

die, which mean people go hungry. The sea level is 

rising, and will one day swallow up entire 

countries. 
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 In a very simple words, Climate Change is a serious 

global environmental concern, it is primarily caused by the 

building up of Green House Gases (GHG) in the 

atmosphere. GHG trap heat and contribute to warming. 

The global increases in carbon dioxide concentration, a 

GHG are due to primarily fossil fuels use and land use 

change, while those methane and nitrous oxide are 

primarily due to Agriculture. 
 

 Increase anthropogenic activities such as 

industrialization, urbanization, deforestation etc. lead 

to emission of greenhouse gases due to which the rate of 

climate change is much faster. 

 

 Impact of climate change on Indian agriculture was 

studied under 

  

 A Government think tank, The National Institution for 

Transforming India (NITI Aayog) in a report in 2018 said 

that 21 Indian cities – including New Delhi, Hyderabad 

and Chennai could run out of groundwater by 2021. 
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Rainfed Rice yields 

are projected to 

reduce marginally 

%  

in 2050  

Irrigated 

Rice 

yields by  

%  

in 2050  

%  

in 2080  

Wheat yield projected 

to reduce by %  

in 2050  
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2050 
300 million people will be at risk of annual 

floods, with the number rising to 480 million 

by 2100 

Today 
More than 110 million people live on land that is 

below the high tide line, and more than 150 million 

people's dwellings may be permanently below it by 

2050.  

According to the United Nations Office for 

Disaster Risk Reduction (UNISDR-2018), 

disaster-hit countries experienced direct economic 

losses to the tune of US$ 2908 billion during 1998–

2017. Of the total losses, 77 percent were due to 

climate related disasters. Climate change impacts are 

more pronounced on agriculture sector in the recent 

past. The Government of India's economic survey 

(2018) estimated that the annual loss of US$ 9-10 

billion was due to the adverse effects of climate 

change. 
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The interaction between agriculture and climate has been a 

main area of research interest due to the direct dependence on 

former or later. Such interest has been more so in the developing 

countries such as India, where agricultural output is often 

determined by the whims of nature. However, research in this 

area has traditionally focused on the influence of yearly weather 

on agricultural production. With the threat of possible climate 

change gaining momentum, the focus has now shifted to the 

exploration of the relationship between agricultural 

performance and the long-term climate variables such as 

temperature, rainfall and atmospheric CO2 concentration level.  
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According to the estimates of climate change impacts 

on developing countries, there is an urgent need for 

detailed studies in these countries such as in India and 

South Asia.  

 

 Agriculture sector in India is highly vulnerable to 

climate change. The increasing temperature and 

changing pattern of rains reduce crop yields and 

favour weed and pest proliferation  

 

 It will also raise the price for the most important 

agriculture crops like rice, wheat, maize and 

soyabeans due to decrease in crop yield. This in turn 

leads to higher feed on meat consumption and cause a 

more substantial fall in cereal consumption leading to 

greater food insecurity. 



 

September, 2021/ Issue-17/Page | 24 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Every 1º increase in 

temperature reduces 

wheat production by  

4-5 

Million 

Tonnes.  

Loss only if  

farmers could  

plant in time   

1-2 

Million  

Tonnes 

Cereal productivity to decrease by  

10-40% by 2100. Productivity of 

cereals would decrease especially in 

Indo-Gangetic plains.  
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Agriculture and Climate are deeply interconnected 

to each other with global process. Even a small 

change in climate affects agriculture adversely 

decreasing the production rate which affects all the 

human population.  

 Agriculture contributes towards climate change 

through anthropogenic greenhouse gas emissions 

and by the conversion of non-agricultural land 

such as forests into agricultural land. 
 

 “Feeding the world while fighting climate 

change is no easy feat—and it will not happen 

automatically. It needs stronger policies, action 

and equal contribution of  every individual of  

the world towards sustainable development and 

agriculture.” 
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Climate change influences groundwater systems in 

several ways. In terms of the hydrological cycle, 

climate change can affect the amounts of soil 

infiltration, deeper percolation, and hence 

groundwater recharge. Also, rising temperature 

increases evaporative demand over land, which 

limits the amount of water to replenish 

groundwater. 
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By contrast, the anthropogenic effects on groundwater 

resources are mainly due to groundwater pumping and 

the indirect effects of irrigation and land use changes  

 A major section of India falling under extinction of 

water crisis and if we take long term perception it 

would be the biggest concerning water problem 

scarcity than novel coronavirus. 

 There are lot of cities in the world which only 

depends only on ground water, nearly 50% of 

population is dependent on groundwater for water need 

whether it is a big city or small village 



 

September, 2021/ Issue-17/Page | 28 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Globally in many cities ground 

water level decreasing and it is 

tipping point because it can be the 

biggest threat for Agriculture, 

Human Population, Health and 

Economics. 

 

 

 
Used in Irrigation 

 
Domestic Use 

 
Industrial use 
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United Nation International Groundwater Resources 

Assessment Centre (UN-IGRAC) report revealed that 

the groundwater is the main source of drinking water for 

nearly half of the population. 

According to the WHO, there are million and millions 

of people deprived of water, sanitation and hygiene. 

23% almost 2.2 billion peoples do not have access to 

drinking water services. 

 In least developed countries (LDC) 74% of rural 

population is living without access to the safe drinking 

water. 

Uttar Pradesh and Maharashtra are at semi 

critical level in term of water stress condition. 

Central Ground Water Board (CGWB) in its 5
th
 

minor irrigation census mention that during 

2007-17 the groundwater  

                has depleted by 
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Climate Change 

Performance Index 10
th

  

Global Climate Risk 

Index 7
th

  

Environmental 

Performance Index  168
th

  

Global Hunger Index  94
th
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At current projections, it is likely that we will reach 1.5 

degree Celsius sometime between 2021 & 2040.  

We need ‘strong, rapid and sustained 

reductions’ in methane, which is mostly 

produced from agriculture, livestock 

rearing & production of fossil fuels.  

There is a rise of compound extreme 

weather events due to human induced 

global warming like droughts                  

and heatwave.  

Humans have driven CO2 level to 

‘highest in at least two million years’ 

Changes that occur with ice, oceans and 

sea levels are ‘irreversible for centuries’  

"It is unequivocal that 

human influence has 

warmed the planet, ocean 

and land.”  
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Soil just might save us, but we are going to have to save it first. 

"It will be impossible to stop climate change without changing 

agriculture. Soil degradation is slowly turning one third of the 

world into a desert. At this rate, fertile soil will be depleted in 60 

years. Loss of topsoil releases carbon into the air. Modern 

petroleum-fuels agriculture, beginning around 1930, has released 

50 to 70 percent of the soil's carbon into the atmosphere. 

 

 

 

 

 

 

 

The best machines for binding the carbon in the ground already 

exist: “The Plants” and the method to do so already exists as well: 

“Regenerative Agriculture” 

 Plants break the CO2 from the atmosphere down into its 

components and sequester the carbon in the soil. Modern, 

industrial agriculture disturbs this natural process, mainly through 

tilling, monocultures, and overuse of synthetic, toxic chemicals. 

But methods such as composting, perennial plants, holistic 

grazing and building biodiversity in and on the ground and help to 

regenerate the soil. 
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“We have practiced Agriculture since 9000 BCE on 

our motherland, but it’s high time to talk about 

Carbon Farming, Polyculture Farming in India, 

The warming of the Indian Ocean and Global 

Climate Change makes us move towards Sustainable 

Agriculture and of course this is the need of hour.” 

 

 

 

 

 

 

The idea behind regenerative 

farming is simple and ancient, 

it builds on old indigenous 

methods of farming: The 

mother soil, which nurtures the 

harvest, in turn has to be 

nurtured and protected. 

Gurdeep Kannaujia 

About the Author 

Forestry student, RLBCAU, Jhansi (UP) 

Member, IUCN Commission on Education 

and Communication 
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According to Ministry of Environment, Forest, and Climate 

Change of India, agriculture and food is one of the most 

vulnerable sector to climate change risks. In a report, it was 

mentioned that mean air temperature in India has increased 

at the rate of 0.56ºC/100 years during the period 1901-

2007. This warming is mainly is mainly noticed through 

increased winter and post-monsoon temperature. Extensive 

agriculture primely is carried out in the states of Punjab, 

Haryana, Uttar Pradesh and some parts of Rajasthan.  
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Precipitation Changes  +20%  

Changes in Temperature +2.5°C  

According to an analysis made during Punjab State Action 

Plan on Climate Change carried of under the supervision 

of MOEFCC, it can be predicted that by 2050  : 

 

  

 

 

These kind of conditions can pose a havoc for agricultural 

processes in Punjab. It can also happen that the methodology 

and techniques take a complete twist by then to meet the 

changing climate challenge. 

Punjab, located in North-Western region of India 

experiences sub-tropical climate. Studies have found that in 

year 2010, the maximum and minimum temperature of Punjab 

had increased by 0.5-1.0ºC and it is also recorded that the 

monsoon has been very unpredictable over the past few years.  

Hence, It being an agriculture prime state has a challenge of 

climate change to face. 
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It is found that rice productivity is likely to decline by -0.16% to -

9.6% with every 0.50 C to 20 C rise in temperature and for similar 

rise wheat yield is expected to decline by -4.6% to -32% and these 

impacts are seen at present to some extent. 

Wheat and Rice are the major crops cultivated in Punjab. The 

impact of climate change has been noticed most significantly in wheat 

followed by in Cotton and Rice. However, C4 plants have 

somewhere benefitted from rise in CO2 levels in atmosphere and 

are noticed to have improved yield.  

Plant breeders have been working on “climate resilient varieties” 

of wheat, a talk with one of the scientists revealed that due to 

shortened winters in Punjab and the pre-grown varieties being non-

tolerant to heat, problems like forced maturity and smaller-immature 

grains is being observed. With an objective of making the crop 

resistant to “terminal heat stress”, the scientists are working to find 

a way out. 

Although, Punjab’s current situation and climate is not suitable 

for rice crop cultivation but it is grown as major crop in the state. 
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Vanishing groundwater and fluctuating monsoon are other problems 

associated with rice cultivation. 

After a lot of dissemination and training to farmers of Punjab, 

Direct Seeded Rice has been encouraged to an area of 2.5 lakh 

hectares which is a solution to methane gas emission, water wastage 

and also to stubble burning. Moreover, short duration varieties of rice 

have been developed which perish over drought stress because they 

take less time to mature and hence take lesser water for irrigation.  

A solution to all the problems related to climate change and 

resource depletion in Punjab is to switch to sustainable agriculture. 

Yet it needs to be extended to the farmers in a much more effective 

way, so that it diffuses through the nerves of North Indian agricultural 

operations. With the help of opinion leaders, progressive farming 

strategies which are currently on a rise in Punjab , Thanks to the 

rewards and prizes that encourage farmers to adopt them. But to fight 

climate change, there is no other option than to switch to new 

varieties, new techniques and strategies and leave the conventional 

stubble burning, transplanting and monoculture being practiced 

still in many parts of the state.  
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Climate change has disproportionately affected the 

production of the top crops in J&K. According to 

the Directorate of Economics and Statistics, 

Government of Jammu and Kashmir’s the output 

of rice, maize, wheat, barley, pulses and oilseeds 

has already started to dip in half. The deficit in 

production in the Kashmir division is mainly due 

to geographical and climatic conditions as most 

of the area is mono-cropped 
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With changes in rainfall patterns, farmers face dual threats from 

flooding and drought. Both extremes can destroy food crops. 

Flooding washes away fertile topsoil that farmers depend on for 

productivity, while droughts dry it out, making it more easily 

blown or washed away. Higher temperatures increase crops’ 

water needs, making them even more vulnerable during dry 

periods. 

Wheat, maize and rice crops grown in about 250,000 

hectares, 210,000 hectares and 110,000 hectares respectively are 

the major cereal crops of Jammu and Kashmir (J&K) division. 

Basmati rice and rajmash (pulses) are valuable cash crops of the 

Jammu region. 

Changes in climatic conditions are causing expansion of the 

normal range of pests leading to occurrence of more diseases in 

crops and ultimately resulting in the decreasing production of food 

crops. 
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J&K has surpassed the world average in temperature 

rise (for the last 100 years). As against the global 

increase of 0.8º to 0.9ºC, the state has recorded a 1.2ºC 
rise in temperature. Seasonal air temperatures also show a 

rise in all seasons, which, according to experts, is a cause of 

concern.  

The annual rainfall in the Himalayan region is likely to vary 

between 1268±225.2 and 1604±175.2 mm in the 2030s. Kashmir 

Valley-based environmentalists / agriculturalists believe that an 

abnormal rise in temperatures in particular can prove drastic for 

some of our native plants, increasing their sterility and hence 

lowering the overall production. 

In the last few years, because of climate change, there has 

been a dismal production of paddy every year, and farmers of 

many areas of the valley are adopting horticulture. 
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Irrigated rice 

yield reduced by  6% 
Wheat, Mustard 

yield reduced by  4% 
The deficit in food production in the Kashmir region 

has reached 40 %, while the deficit is 30 % for 

vegetable production and 69 % for oilseed 

production.  

 Saffron production in the state has a historical 

background and J&K is the only state in India to produce 

saffron for commercial purposes. Saffron production 

has decreased during the past two decades due to 

global climatic changes. 

As a matter of fact, Kashmir, which used to produce 

sufficient agriculture produce like rice or wheat, is now 

meagrely producing these cereals and if the change of 

climate continues at the same pace, Kashmir will very 

soon be importing every bit of the food, which the 

people of Kashmir will consume from the 

neighbouring states.  
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The major causes of the decline of the top food grains in 

J&K are: land use changes, global warming, climate change 

/ variability, reduced availability of water for irrigation 

affected by erratic rainfall, loss of soil moisture, degraded 

soil health, extreme drought events and shifts in the rainfall 

regime resulting into failure of crop germination and fruit 

set. 

Climate refugees would face hostility from local 

residents and this could lead to conflict. Large scale 

migration and competition for food resources could become 

a serious security challenge. Climate change has made it 

clear that this change is happening largely because of 

human activity. 
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.EMBRACE AN  
ORGANIC  
LIFESTYLE   
WITH  
JANBHOOMI 

 

In the words of Margaret Mead, “Never doubt that a small group of 

thoughtful, committed citizens can change the world; indeed, it's the 

only thing that ever has.” 
 

nactus is an international student-run not-for-profit organisation working 

on the lines of social - entrepreneurship, where the flow of ideas is like 

the flow of water, free from inhibitions. Enactus Kirori Mal is one of its 

chapters established at Kirori Mal College, University of Delhi, which has 3 unique 

projects under its umbrella. One of them is Project JanBhoomi, which works to 

promote an organic lifestyle through a variety of means. Ideas at Enactus Kirori 

Mal are not only heard but also acted upon. What distinguishes this organization 

from the rest is the zeal of young changemakers to work not for themselves but for 

the society as a whole by envisioning a sustainable future. 

 

About Enactus Kirori Mal 

Enactus Kirori Mal consists of a team of over 70 passionate students who aim to 

uplift socio-economically marginalized communities by building sustainable 

business models around them. They currently have three projects running: Project 

Dor, which works to revive the dying art of tie-and-dye and uplifts a community 

E 
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of migrant women; Project Syahi, which replaces plastic pens with upcycled paper 

pens while uplifting underprivileged women; and Project JanBhoomi. 

 

About JanBhoomi 

“The Earth will not continue to offer its harvest, except with faithful 

stewardship. We cannot say we love the land and then take steps to 

destroy it for use by future generations.”—John Paul II 

 

Land degradation and waste management are two of the world’s most pressing 

environmental problems and the situation will keep worsening without rapid 

remedial action. Globally, about 25 per cent of the total land area has been 

degraded. 

Project JanBhoomi primarily aims to tackle this problem of land degradation and 

waste management, which as stated, is a source of major concern considering that 

the amount of fertile land is continuously decreasing in contrast to the rising world 

population.  

The project was piloted on the college premises on 26th April 2018. After 

receiving technical expertise from the IARI (Indian Agricultural Research 

Institute), the team set up compost pits across Delhi. 
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Project JanBhoomi emphasizes the 

importance of living an organic lifestyle by 

not only caring for our health but also the 

environment. JanBhoomi believes that with 

the right garden tools by your side, you can 

set up a beautiful garden in your home and 

give back to nature in the process. Hence, it 

sells a gardening toolkit consisting of five 

high-quality tools - Cultivator, Fork, Trowel, 

Weeder, and the Transplanter - all packed in 

an eco-friendly jute bag. Project JanBhoomi 

is also involved in the production of flower 

compost using the flower waste generated in Birla 

Mandir, Delhi, thus preventing the flower waste from being disposed of in and 

polluting water bodies. A flower composting machine was set up in Birla Mandir 

in association with Angelique Foundation for this purpose.  

Project JanBhoomi also collaborated with the Government of Haryana to 

set up 159 compost pits in over 70 villages of Palwal, Haryana. Through this 

intervention in Palwal, Haryana, they encouraged farmers to substitute DAP for 

compost to boost the harvest and pull down the input prices.  

 

Impact Created by JanBhoomi 

As human population and overconsumption grow, the waste we produce becomes 

harder to get rid of. With adequate waste management, we tend to think that waste 

does not affect us. Out of sight, out of mind, right? Not so much anymore. 

JanBhoomi has provided a helping hand in waste management through its 

flower compost which, in turn, has helped reduce the burden on municipalities for 

waste disposal in overburdened landfills. The gardening toolkit has encouraged 

hundreds of people to adopt an organic lifestyle by indulging in home gardening. 

Moreover, JanBhoomi turned 28 farmers of Palwal into entrepreneurs, who 

apart from using their compost for self-consumption, started selling the same to 

create an additional source of income.  
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JanBhoomi strives to propagate the thought 'Look after the land and the land 

will look after you, destroy the land and it will destroy you.' The students have 

been able to create an impact by setting up compost pits in Vasant Kunj and 

Pitampura in Delhi and Palwal in Haryana.                                       

Through Project JanBhoomi, they also aim to address issues such as 

pollution, habitat loss and climate change which is on an alarming rise in India and 

create a positive impact by propagating a sustainable means of living. It 

successfully prevented water pollution and land degradation in the villages, saved 

electric energy and provided immense contribution in the field of waste 

management. This noble initiative has saved over 630 acres of land from rapid 

degradation, reduced significant greenhouse emissions from the chemical 

fertilizers and lessened the usage of energy and water in agriculture. 

 

Laurels & Recognitions 
Project JanBhoomi has been recognized several times on social media pages 

including Greenish Affair and Platonic, e-commerce platforms like Bikayi Shop 

Khata and Quick Sellalso, for the incredible work it has been doing. The project 

has been awarded Letters Of Recommendation by several renowned institutions 

including Indian Agricultural Research Institute, Chandigarh University, Punjab 

Agricultural University and from dignitaries like the Deputy Excise 

Commissioner, Prayagraj, Uttar Pradesh, IAS- Health and Family Welfare 
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Department. It also received a Letter of Appreciation from a scientist at the Indian 

Space Research Organisation for the huge impact it has created. 

 

Towards a greener future 
By conducting surveys and using critical thinking skills, JanBhoomi is laying 

increased focus on intensive research and development to diversify its approach to 

address waste management in urban areas. The vision of the project is to ensure 

that the fertility of the available land is maximized to make the most of this limited 

resource and further maximize productivity. The project strives to combat global 

warming, climate change and create more sustainable business models for a better 

tomorrow. 

JanBhoomi has been enriching people and changing their mindsets from 

being a polluter to being a nature lover. YOU are just a step away. It is time for 

you to fulfil your responsibility to protect and preserve the environment to leave a 

healthier planet for posterity. Support Project JanBhoomi in its endeavours and be 

a part of the change. 

 

Let us all unite for a greener and cleaner tomorrow and switch 

to an organic lifestyle with JanBhoomi! 
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“We live vertically, 

so why can’t we 

grow vertically?” 

ue to limited 

access to land 

for farming, 

there is a need for 

sustaining farming 

in urban areas to 

pave the way to 

meet the current 

requirements such as growth of population and its 

growing needs, reduction in natural resources, earth 

erosion, different forms of pollution hazards, advent 

of biofuels, better quality of food production, less 

usage of chemicals, health issues and many useful 

environmental attempts from farm to fork.  

Green Life Associates Project, Hyderabad – 

Success story 

Green life associates, a pioneer organization 

meant for improving greenery in its efforts to “Go 

Green” and Eco sensitive has taken up the concept 

of vertical farming in the urban cities like Hyderabad 

with the support of Urban Biodiversity wing, Greater 

Hyderabad Municipal Corporation (GHMC-UB) in 

various places such as flyovers, metro pillars, Nalas 

etc. The objective of creating vertical farming by this 

innovative farmer is to beat air pollution levels 

recorded highest in Hyderabad and to reduce stress 

among travellers there by considering the sustainable 

development goals (SDG’s) i.e. good health & well- 

being, climate Action. 

 

 

 

 

 

 

 

Mr. K. Srinivas, aged 35 years is a resident 

of Nagole, Hyderabad. He pursued his studies up to 

B.Sc. and practicing vertical Farming in Urban Lung 

spaces in Public Private Partnership.  

The Vertical Farming Unit consists of 10 

structural frames with birds and animal shade 

patterns to attract the visitors and travellers passing 

near by the Bridge. The size of each Structural frame 

work is 2904 sq ft. Number of pots in each frame 

includes 228 No’s. The size of potters of vertigreen 

is 150mm (175x150). The potting mixture used in 

his vertical Farming unit includes Red soil, cocopeat, 

vermicompost and manure. The plant species grown 

were Amaranthus, Durantha green, Durantha gold, 

Acalypha, Tridax and Pedilanthus mostly 

ornamental which are of greater importance in 

tourism industry. Each vertical farming unit has 

automated drip irrigation system that helps to reduce 

the urban heat effect and also acts as a sound 

proofing barrier. For every 3 pots there is a drip 

nozzle costing Rs. 950/- per sft. Total cost of the unit 

frame is Rs. 60,000/- per unit. 

D 

…? 
Ms. P. Nikitha 
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Institute, Hyderabad  
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PJTSAU, Hyderabad 
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 Mr. K. Srinivas, an innovative farmer has 

stated that the concept of Vertical farming has not 

only increased the green cover there by involved in 

creating Bio-aesthetic environment but also it could 

help him in additional income generation. He 

revealed that the Initial investment for establishment 

of 10 framed Vertical farming unit costed him 

around Rs. 5 lakhs. where he himself has invested 

worth of Rs. 2 lakhs. The Remaining cost of Rs. 3 

lakhs has been incurred with the support of GHMC, 

Urban Biodiversity wing for its establishment in the 

year 2019. Within the period of 1 year he could get 

an income of Rs. 10 lakhs which is almost the 

quadraple of his investment by selling the planting 

material to the nearby hotels, restaurants, heritage 

sites and tourism industry etc for its aesthetic value 

which is of commercial importance. There is 

minimal maintenance when compared to normal 

farming operations. He also noted that Vertical 

farming can also absorb the waste pollutants from 

the nearby Nalas sedimented by the disposal of 

wastes by the people. Hence it can act as a profitable 

enterprise by providing income generation activity, 

improving the agro ecotourism, better waste 

management and saving the environment. 

 

 

*****
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orld's 1st Nano 

Urea has been 

developed by 

Indian Farmers 

Fertilizer 

Cooperative Limited 

(IFFCO), which 

seems to be a boon 

for the farmers as a 

very small quantity 

of it, merely few ml’s 

of it is as efficient as 

that of one large bag of conventional urea. This was 

introduced on 50th annual meeting at IFFCO. The 

Nano Urea Liquid is indigenously developed after 

many years of dedicated and sincere research of 

IFFCO’s Scientists and Engineers through a 

proprietary technology developed at Nano 

Biotechnology Research Centre, Kalol in line with 

‘Atmanirbhar Bharat’ and ‘Atmanirbhar Krishi’. 

“Nano Urea is a product of the 21st century and it is 

the need of the hour to keep the environment, soil, 

air and water, safe for future generations while 

securing food for all,” IFFCO Vice-chairman Dilip 

Shangani said in a statement on the occasion of the 

World Environment Day. Nano urea is a giant step 

towards sustainable agriculture and food systems 

with a step towards precision and smart farming. 

This has the potential to revolutionize the entire 

agriculture sector across the world. 

This new product is expected to replace the 

usage of urea granules, one of the most widely used 

fertilizers in farmlands across the world. 

Conventional urea is one of the most important 

nitrogenous fertilizers in the country, with a high 

 

 

 

 

 

nitrogen content of 46 per cent, and is available at 

one of the lowest market prices.  

Translation of Nano Urea Liquid for farmers 

use will boost balanced nutrition program by 

reducing the excess use of urea application in the 

soil. The excess urea causes an environmental 

pollution, harms soil health, and makes plant more 

susceptible for disease & insect infestation, delayed 

maturity of the crop and loss in production. Nano 

Urea Liquid makes the crops stronger, healthier and 

protects them from lodging effect. Nano Urea Liquid 

increases crop production with improved nutritional 

quality. It will also give a huge positive impact on 

the quality of underground water, significant 

reduction in the global warming with an impact on 

climate change and sustainable development.  

Trials conducted on agricultural/horticultural 

crops showed an increase of 8% with respect to 

yield. As 500 ml bottle of Nano urea will be priced 

at Rs. 240 for the farmers, which is 10 percent 

cheaper than the cost of a bag of conventional urea. 

It contains 40,000 ppm of nitrogen in a 500 ml bottle, 

which is equivalent to the impact of nitrogen nutrient 

provided by one bag of conventional urea.  

W 

   

 

…? 
Morajdhwaj Singh* 

Kanika Issar1 

Sachin Pratap Singh2 

Sanjay Singh Negi3 

*, 1, 3 Assistant Professor, 

Deptt. of Horticulture, 

Dolphin (P.G.) Institute of 

Biomedical and Natural 

Sciences, Dehradun,  U.K. 
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Impact of nano urea on environment 
Due to its small size, it will reduce the cost 

of transportation, handling, sorting and storage. The 

nano urea liquid will have a positive impact on the 

quality of underground water. It is a sustainable 

solution for plant nutrition with huge impact on 

quality of underground water, significant reduction 

of global warming with a positive impact on climate 

change and sustainable development. It is not only 

advantageous for environment but also for the 

farmer’s economy. It will protect the plants from 

lodging effects. It protects the crops from excess 

application of urea in soil. Nano urea liquid is 

environmental friendly, smart fertilizer with high 

nutrient use efficiency and a sustainable solution for 

curtailing pollution and reduction in global warming 

in the long run as it reduces the emissions of nitrous 

oxide and doesn't contaminate soil, air and water 

bodies. Nano Urea liquid is completely safe for 

human, animals, birds, rhizosphere living organisms 

and environment at the recommended levels of 

application. Thus, making it a promising alternative 

to the conventional urea. 

Commercial production of nano urea  

According to IFFCO, commercial production 

of nano urea liquid despatched the first consignment 

to Uttar Pradesh for the use of farmers. In the Phase-

I, the annual production capacity of 14 crore bottles 

is being installed which would be ramped to 

additional 18 crore bottles in the Phase–II by the year 

2023. These 32 crore bottles are expected to 

potentially replace 1.37 crore tonnes of urea by the 

year 2023. It may be noted that urea forms 82 per 

cent of the total nitrogenous fertilizers consumed in 

India and it has recorded an exponential increase in 

consumption over the coming years. 

Around 30-50 per cent of nitrogen from urea 

is utilized by plants and the rest gets wasted due to 

quick chemical transformation as a result of 

leaching, volatilization and run off, thereby causing 

low use efficiency.  

The size of one nano urea particle is 30 

nanometer and has about 10,000 times more surface 

area to volume size when compared to conventional 

urea. Due to the ultra-small size and surface 

properties of nano urea, it gets absorbed by the plants 

when sprayed on their leaves. Upon penetration, 

these nanoparticles reach plant parts where nitrogen 

is required and release nutrients in a controlled 

manner. Besides this, nano urea requirement is lesser 

than conventional urea fertilizer to fulfill plant's 

nitrogen requirement. 

Potential to revolutionize the agriculture 

sector across the world 
According to IFFCO, the new nano urea 

liquid will increase the production of crops with 

improved nutritional quality. Cheaper than 

conventional urea, the nano urea is also expected to 

reduce the environmental pollution caused by the 

granular form urea, by reducing its excessive 

application that exacerbates soil, water and air 

pollution with climate change problems. Here’s a 

look at how nano urea liquid promises to radically 

transform farming in India and across the world by 

raising productivity while reducing environmental 

pollution and input cost (Fig: 1). 

Fig 1: Application of conventional urea 

 

Crop efficacy and enhancement 

Apart from substantially increasing farmers’ 

income by cutting down on input and storage cost, 

nano urea liquid also aims to increase crop yield and 

productivity against conventional urea. It is proved 

to increase the crop yield by an average of 8 per cent 
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along with improving the quality of farm produce by 

providing better nutrition to crops. The productivity 

and efficacy trials were undertaken under the 

National Agriculture Research System (NARS) at 20 

Indian Council of Agricultural Research (ICAR) 

research institutes, state agricultural universities and 

krishi vigyan kendras (KVKs). The trials were 

conducted over 11,000 farmer fields on more than 94 

crops across India. 

Less usage and cost minimization 
On an average, a farmer in India applies two 

bags of urea in one acre per crop season, with the 

quantity varies slightly according to the crop. 

According to IFFCO, field trials have shown that a 

500 ml bottle of nano urea can replace one bag of 

conventional urea as it has 40,000 ppm of nitrogen, 

which is equivalent to one bag of conventional urea. 

In field trials, it was also found that nano urea is 

further set to replace conventional urea as it can 

curtail the requirement of the same by at least 50 per 

cent. The costing proportion of nano urea liquid 

should make it more favorable over conventional 

urea as its 500 ml bottle will be priced at Rs 240. A 

45 kg bag of conventional urea costs Rs 267. The 

new product will significantly bring down the cost of 

logistics and warehousing. 

Better plant growth and nutrition  

Apart from environment friendly nature, it plays 

a major role in growth and nutrition. 

 Apart from being cost-effective, nano urea liquid 

also promises to provide a sustainable solution 

for plant nutrition. Besides the lower usage of 

conventional urea than its current version, it 

provides higher nutrient efficiency for crops 

thereby reducing soil, water and air pollution.  

 As of now, just 30-50 per cent of nitrogen from 

urea is utilized by plants in farms while the rest 

goes waste due to quick chemical transformation 

because of leaching, which contaminates soil 

and water bodies, and volatilization that causes 

emissions of nitrous oxide in the atmosphere 

leading to air pollution and global warming 

along with low nutritional efficiency for the crop. 

However, while conventional urea is effective 

just for 30-50 per cent in delivering nitrogen to 

plants, the effectiveness of the nano urea liquid 

is over 80 per cent. 

 A major reason for this increase in efficiency is 

because of the fact that nanotechnology, which is 

the base of this new form of urea, enables 

designing of ultra-small particles that offer 

higher surface-mass ratios, and help in the 

controlled delivery of plant nutrients. 

 The size of one nano urea liquid particle is 32 

nano meter and compared to the conventional 

urea it has about 10,000 times more surface area 

to volume size. Due to the ultra-small size and 

surface properties, the nano urea liquid gets 

absorbed by plants more effectively when 

sprayed on their leaves. 

 Upon penetration, these nanoparticles reach 

plant parts where nitrogen is required and release 

nutrients in a controlled manner, thereby 

reducing usage while also reducing wastage into 

the environment. 

Furthermore, besides improving yield, soil 

health and nutritional quality of crop, nano urea has 

also been tested for biosafety and toxicity according 

to norms followed in India and the International 

guidelines developed by OECD (Organisation for 

Economic Co-operation Development), which are 

adopted and accepted globally. 

 

******
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oney bees 

collect nectar 

and pollen from a 

variety of plants which 

are known as bee flora or 

bee forage or bee pasture 

or nectar and pollen 

plants. Nectar is source 

of honey, meeting the 

carbohydrate 

requirements of honey 

bees, include both

 floral and extra flora nectarines of flower, 

whereas pollen is source of protein. Bee pasture can 

be designated as build up, honey flow and dearth 

period flora depending on period of availability with 

respect to development of bee colonies. Foraging 

refers to collection of nectar and pollen by bees. 

Flora secreting abundance of nectar and having large 

plantations is known as honey flow source. And 

when a good number of plants have nectar, that 

period is called a honey flow period. However, 

season when there is no honey flow is called a dearth 

period. The flora of an area is characteristic of its 

agro climatic conditions and as such varies from 

place to place. This flora is also a food base for large 

number of pollinators. Out of 3,52,000 species of 

flowering plants in the world nearly 3,08,000 species 

(87.5 per cent) are pollinated by animals (including 

insects, birds, bats, etc.). Bees pollinate a large 

majority of these plants. Pollination is an ecosystem 

service provided by the bees that is almost always 

taken for granted. In simple terms bees make more 

fruits and seeds for us by collecting nectar and pollen 

then the quantity of honey they make. Hence, it is 

essential to understand various types of bee flora and 

their blooming phenology in a given area to conserve 

bee colonies. 

 

 

 

Importance of bee flora 
• Essential to understand various types of bee flora 

and their blooming phenology in a given area to 

conserve bee colonies.  

• Pollination is an ecosystem service provided by 

the bees that is almost always taken for granted.  

• Most bees collect just pollen or just nectar on any 

trip, but a few carry both at the same time.  

• The pollen is stuffed into hairy receptacles on 

their hind legs called corbiculae. 

Qualities of good bee flora 
  For commercial beekeeping, large crop 

acreage with good floral qualities is required. A 

beekeeper must have the details about the availability 

and suitability of bee flora. Following are the 

qualities of good bee flora: 

 Long flowering period. 

 High density of flower per unit area. 

 Good quality of nectar with high concentration 

of sugars. 

 Easy accessibility of nectarines to honey bees & 

ease in collection of nectar. 

 Availability of bee flora in close vicinity of 

apiary. 

Foraging range  

The honey bees usually forage about 100 m 

distance from the hive but they can go upto 1.5 km.  

i) Apis cerana: 

     a) Plain type           -   600m-1600m 

     b) Hill type             -  900m-3700m 

    ii)     Apis mellifera :           5 Km 

The bees are most active in foraging within a 

temperature range of 250c to 270c. Foraging range is 

dependent upon local vegetation & environmental 

factors. Foragers that go for pollen collection are 

generally heavier than nectar collection. Honey bees 
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usually forage on one kind of flower on any single 

trip. And a single bee can carry about 35% of its 

body weight of pollen. The workers make about 

6000 trips a day to collect 500 to 1000 mg of pollen.  

A worker makes about 19000 trips a day for 

collection of nectar. In addition to pollen and nectar, 

the bees also collect and prepare propolis. 

Choosing flowering plants for a bee- 

friendly garden: 

Native flowers:  

• Honeybees may collect nectar from a wide variety 

of flowers, but many wild bees are partial to 

native flowers.  

Colorful flowers:  

• Bees are more attracted to yellows and white and 

the blue-purple range.  

Fragrant flowers:  

• Flowers carry fragrance for the very purpose of 

attracting pollinators.  

Long bloomers:  

• Plants with a long flowering season assure the 

bees of a continuous food supply.  

Early season flower:  

 Early spring flowers are a relief to bees that have 

been on a meager ration during winter.  

Mass plantings:  

 Plant large patches of the same plant in an area, 

or have a mixed planting with a few selected bee 

favorites. 

  Plants which are good source of nectar are 

tamarind, moringa, neem, Prosopis juliflora, 

Soapnut tree, Glyricidia maculate and eucalyptus. 

Plants which are good source of pollen are sorghum, 

sweet potato, maize, tobacco, millets like cumbu, 

tenai, varagu, ragi, coconut, roses, castor, 

pomegranate and date palm. Plants which are good 

source of both pollen and nectar are banana, peach, 

citrus, guava, apple, Sunflower, berries, safflower, 

pear, mango and plum.

 

List of important bee flora: 

 

S. 

N 
Common name Botanical name Family 

Flowering 

period 

(1-12 

months) 

Source for N - 

nectar P - pollen 

1. Stone and pome fruits Prunus & Pyrus spp. Rosaceae 2-4 N+P 

2. Bramble Rubus ellipticus Rosaceae 2-3 N+P 

3. Barberry Berberis lycium Berberidaceae 3-4 N+P 

4. Honey suckle Lonicera angustifolia Caprifoliaceae 3-4 N+P 

5. Yellow clover Medicago 

denticulata 

Leguminosae 3-4 N+P 

6. White clover Trifolium repens Leguminosae 3-4 N+P 

7. Egyptian clover Trifolium 

alexandrinum 

Leguminosae 4-5 N+P 

8. Hirad Terminalia chebula Combretaceae 4-6 N 
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9. Jamun Syzygium cumini Myrtaceae 4-5 N+P 

10. Eucalyptus Eucalyptus sp. Myrtaceae 3-5 N+P 

11. Bottle brush Callistemon 

lanceolatus 

Myrtaceae 4 N+P 

12. False acacia Robinia 

pseudoacacia 

Leguminosae 4 N+P 

13. Gulmohar Jacaranda 

mimosaefolia 

Bignoniaceae 4-5 N 

14. Bird’s foot treefoil Lotus corniculatus Leguminosae 4-5 N 

15. Daru Punica granatum Punicaceae 4-5 N+P 

16. Toon Toona ciliata Meliaceae 4-5 N+P 

17. Sunflower Helianthus annuus Compositae 4-7 N+P 

18. Shisham Dalbergia sissoo Leguminosae 4 N+P 

19. Wild rose Rosa moschata Rosaceae 4-6 N+P 

20. Ber Zizyphus jujuba Rhamanaceae 5-7 N 

21. Ohi Albizia chinensis Mimosaceae 5-6 N 

22. Khair Acacia catechu Mimosaceae 5-7 N 

23. Bhang Cannabis sativa Cannabaceae 7-9 P 

24. Maize Zea mays Graminae 8-9 P 

25. Shain Plectranthus rugosus Labiatae 8-10 N+P 

26. Cruciferous oil seeds Brassica spp Cruciferae 10-4 N+P 

27. Wild cherry Prunus puddum Rosaceae 10-11 N+P 

28. Rubber Hevea brasiliensis Euphorbiaceae - N 

29. Soapnut Sapindus spp Sapindaceae 10-12 

 
- 
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Bidens pilosa- Kumra

Justicia adhatoda – Vasaka, Bansa, Arusha

Kachnaar – Bauhinia variegetaCannabis sativa- bhang

White Clover (Trifolium repens)
berseem

 

 

Honey suckle Medicago- Yellow clover

Rasberry- Rubus ellipticus Berberry- kashmal
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utrients are the 

most important 

prerequisite for 

developing fruit crops in 

the field or in vitro. 

Nutrients are required 

for a plant's complete 

growth and develop-

pment. According to 

Arnon and Stout, a 

plant's life cycle cannot 

be completed without 

the element. The 

element's action must be 

unique, with no other 

element being able to 

totally replace it. The 

element must be proved 

to play a direct role in the 

plant's nourishment. Fruits are a good source of 

vitamins and minerals and are quite inexpensive. 

When consumed in appropriate quantities, they give 

taste, palatability, and hunger stimulation, as well as 

a reasonable quantity of fibre. Plant nutrition is 

critical to the success of fruit crop production. 

        Scientists have identified 17 important plant 

nutrients, which are divided into two categories: 

macronutrients and micronutrients. Macronutrients 

are divided into two categories: primary nutrients 

and secondary nutrients. Because primary nutrients 

are used the most by plants, they are supplied at a 

higher rate than secondary and micronutrients. 

Primary nutrients are nitrogen (N), phosphorus (P), 

and potassium (K). Sulphur, calcium, and 

magnesium are the secondary elements (S, Ca, Mg).  

 

 

 

 

Although the amounts required are significantly 

lower than for macro components, they are 

nevertheless required in enormous amounts. Every 

macronutrient has its own personality and is hence 

involved in a variety of plant metabolic processes. 

Nitrogen 

Although there is 79 percent nitrogen in the 

air, plants can only use nitrogen in the form of nitrate 

(NO3-) and ammonium (NH4+). Nitrogen is also an 

essential component of all proteins and enzymes, and 

it plays a role in a variety of energy-transformation 

metabolic activities. As a result, enough N 

availability in plants is essential, as it is one of the 

most important variables in fruit crop productivity. 

In this regard, the distinction between field crops and 

fruit crops is particularly noticeable. Fruit tree roots 

extend deep into the subsurface in good fruit soil, but 

annual crop roots are largely confined to the surface 

soil. Fruit crops are perennial; thus, they require 

nitrogen for a long period of time. However, no other 

fertilizer is likely to be as successful as some readily 

available type of nitrogen in enhancing the 

development and productivity of fruit trees. There 

will be no rise in growth unless there is a nitrogen 

shortage in the soil. Chlorophyll formation, protein 

and enzyme synthesis, vegetative growth of all three 

sections, fruit ripening, and fruit bud formation are 

all dependent on nitrogen. Excess nitrogen in fruit 

plants causes less reproductive growth, more leaf 

formation, which speeds up transpiration and 

increases humidity around the plant, making fruit 

trees more vulnerable to insect assaults. 

Phosphorous 
Phosphorus is contained in every living plant 

cell and is essential for plant growth. It plays a role 

in energy transfer, photosynthesis, sugar and starch 

transformation, nutrient transportation throughout 

the plant, and the transmission of genetic features 

from one generation to the next. The movement of 

nutrients within the plant is mostly dependent on 

transport via cell membranes, which necessitates the 

expenditure of energy to counteract the forces of 

N 
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osmosis. ATP and other high-energy P molecules 

offer the required energy once again. Its deficient 

indications are purplish colour of older leaves, 

bronze discoloration of foliage in guava, and peel 

thickness in fruit, resulting in lower juice content in 

citrus fruits. Phosphorous is linked to plant defence 

symptoms in an indirect way. 

Potassium 

Potassium (K) appears to have profound 

influence on fruit quality through its influence on 

size, appearance, colour, soluble solids, acidity and 

vitamin contents. Potassium deficiency in fruits is 

often observed even in K-rich soils. Fruits like 

banana, grapes, peach and passion fruit have high 

potassium requirement. Although potassium is not 

found in the structure of plant constituents, it is 

essential for many processes such as carbon 

assimilation, protein and sugar translocation, water 

balance in plants, cell turgor pressure, root 

development, improving fruit quality by maintaining 

a desirable sugar to acid ratio, ripening of fruit, and 

many others. Thus, it is the most important nutrient 

regulating the quality of fruits. 

Calcium 
In plants, calcium is not mobile. It is a crucial 

component of cell walls and is only available in the 

xylem sap. These ions act as an intracellular 

messenger in the cell, regulating physiological 

processes such as root hair extension, pollen tube 

growth, and stomatal guard cell movement. Calcium 

insufficiency is first visible in young leaves and fruit. 

Calcium deficiency has been linked to a variety of 

fruit problems, including bitter pit in apples, cork 

spot in pears, and hardness and breaking in cherries. 

 

Magnesium 

Magnesium functions as the heart of the 

chlorophyll molecule in photosynthesis, acting in 

enzyme activities to produce proteins and assisting 

the tree in the production of energy. Magnesium 

deficiency in tree fruit can result in tiny fruit, early 

fruit loss, and early ripening. Magnesium deficiency 

is becoming more common in fruit orchards as a 

result of high MOP levels, which cause not only 

magnesium but also calcium deficiency in the plant. 

Sulphur 

Some amino acids, which are the building 

blocks of proteins, contain it. Approximately 90% of 

the sulphur taken by plants is utilized for this 

purpose. Sulphur is required for the production of 

chlorophyll. It's a key component of one of the 

enzymes involved in the chlorophyll molecule's 

synthesis. It's necessary for the production of oils, 

notably in oil crops. Involved in nitrogen 

metabolism. Sulphur aids in the efficient utilization 

of nitrogen. It helps the plant maximize pollen 

viability, flowering, pollination, seed set, and fruit 

development by providing necessary nutrients 

during reproduction. 

Conclusion 

In fruit crops requirement of macronutrients 

is high during growth and development. Good 

balance between macro and micronutrients in the 

fruit crops gives more fruit yield which ultimate 

leads to farmer’s income. The method and time of 

nutrient application is important factor for fruits 

productivity as well as quality. 

 

*****
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n and around the 

world, the yield 

quality of agriculture 

and horticulture product 

continues to be gradually 

decreased every year due to 

plant disease. The plant 

disease are a worldwide 

problem related to food 

security. The 

phytopathogenic fungi, bacteria, virus, viroid 

causing diseases in agriculture and horticulture 

products. The different types of chemicals, 

pesticides and fungicides have been applied to 

eliminate fungal contamination. In recent years, 

environmental hazards caused by excessive use of 

pesticides have been widely discussed; therefore, 

scientists in the agricultural field are searching for 

alternative measures against fungicides, insecticides, 

bacteriocides as an alternative to chemically 

manufactured pesticides, us of silver nanoparticles 

as antimicrobial agents has become more common as 

technological advances make their production more 

economical. The inhibitory properties of silver 

nanoparticles against various commercially 

important plant-pathogenic fungi, and to evaluate the 

efficacy of silver compounds for suppression of 

plant pathogenic fungi in vitro (Kim et al. 2012). 

Properties of AgNPs 
Physical and chemical properties of AgNPs 

including surface chemistry, size, size distribution, 

shape, particle morphology, particle composition, 

coating/capping, agglomeration, dissolution rate, 

particle reactivity in solution, efficiency of ion 

release, cell type, and finally type of reducing agents 

used for synthesis are crucial factors for 

determination of cytotoxicity. Using biological  

 

 

reducing agents such as culture supernatants of 

various Bacillus species, AgNPs can be synthesized 

in various shapes, such as spherical, rod, octagonal, 

hexagonal, triangle, flower-like.   

  (A) Spherical; (B) mixed populations (octagonal, rod, 

hexagonal, and icosahedral); (C) highly branched; (D) flower-

like in shape 

Biosynthesis of nanoparticles 

 The synthesis of metallic nanoparticles involves 

top-down and bottom-up approaches by chemical, 

physical, and biological means. Biogenic syntheses 

of silver nanoparticles are classified under bottom up 

approach.  

 Appropriate solvent medium (either alcohol or 

water but preferably water). 

 Eco-friendly reducing agent. 

 Nontoxic stabilizer for the resulted 

nanoparticles. 

 Ambient temperature and pressure, and neutral 

pH.  

I 
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Camphor basil (Ocimum. kilimandscharicum)                  

Silver nanoparticles synthesized using the leaf extract 

Procedure  
Aqueous solution (10 mM) of silver nitrate 

(AgNO3) was prepared and transferred to an amber-

coloured bottle. The aqueous leaf extract of O. 

kilimandscharicum was added to different flasks 

containing 1 mM AgNO3 for bio reduction. Plant 

extract prepared at different concentrations of 30, 40 

and 50% (v/v) was added to 1 mM AgNO3, and the 

final volume was adjusted to 100 mL by adding the 

appropriate amount of deionized water. The stopper 

flasks were incubated at room temperature for 24 h. 

The change in colour of the solution from yellowish 

to dark reddish brown was observed. The formation 

of silver nanoparticles in the presence of extract of 

O. kilimandscharicum was also examined under 

different temperature conditions. Plant extract (30% 

v/v) and aqueous solution of AgNO3 (1 mM) were 

mixed. The contents were heated at different 

temperatures of 40, 60 and 80 °C for 20 min. The 

obtained silver nanoparticle suspensions were 

analyzed spectrophotometrically. The suspensions 

were subsequently examined for their antimicrobial 

activity.   

Silver nanoparticles against Phyto-

pathogenic microorganism    

Metallic nanoparticles such as silver, 

titanium, tin, zinc, and copper having high 

antimicrobial activity, low toxicity to humans, 

chemical stability, and inhibition activity against 

various phytopathogenic microorganisms. One of its 

most beneficial characteristic is the antifungal and 

antibacterial activity it shows against the various 

pathogenic fungi and bacteria. Antifungal activity of 

silver nanoparticles synthesized by O. 

kilimandscharicum was tested in vitro against 

Fusarium oxysporum and Colletotrichum 

gloeosporioides. The test fungal cultures F. 

oxysporum, C. gloeosporioides were grown on 

potato dextrose agar (PDA) incubated at 25 °C for 

three day.  The silver nanoparticles synthesis will be 

examined for their antifungal activity on the selected 

plant pathogenic fungi. Antifungal assay will be 

examined by measuring the minimum zone of 

inhibition by disc diffusion method. 

     Antimicrobial activity of different concentrations (25–100 

ppm) of silver nanoparticles synthesized by heating at 60 ° 

against Fusarium oxysporum 

 
Conclusion 

The outcome of present research will be 

focus on the use of weeds for the synthesis of silver 

nanoparticles, to treat various diseases of plants 

caused by various pathogenic fungi. Pesticides help 

in the treatment of many diseases but over use of 

them are creating hazardous effects in the plants and 

they are developing resistance in them. The 

encapsulated nano-herbicides are relevant, keeping 

in view the need to design and produce a nano-

herbicide that is protected under natural 

environment. 

***** 
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ursery is 

defined as an 

area where 

plants are raised 

for eventual planting 

out. It comprises of 

nursery beds, paths 

irrigated channels etc. 

Nursery bed is defined 

as a prepared area in a nursery where seed is sown or 

into which seedlings or cuttings are raised. On the 

bases of kind of plants growing in them nursery beds 

are classified into seedling beds and transplant beds, 

seedlings, beds are those nursery beds in which 

seedlings are raised either for, transplanting in other 

beds or for planting out. A nursery which has only 

seedling beds i.e. in which seedlings are only raised 

for transplanting is called seedlings nursery. 

Transplant beds are those nursery beds in which 

seedlings raised in seedling beds are transplanted 

before planting out in forest. A nursery that has only 

transplant beds i.e. in which seedlings are 

transplanted in preparation for forest planting is 

called transplant nursery. In India separate seedling 

and transplant nurseries are seldom made in the same 

nursery. Generally whatever is grown in nursery for 

planting out is called nursery stock.  

 The aim of good nursery management is to 

provide planting material of the highest possible 

quality for new development areas and replanting. 

This aim is of the greatest important as the areas 

planted are likely to have a productive life span of 25 

years or more. Poor planting materials will lead to 

low yield and unnecessary thinning cost top rid off 

runts in planted field. So, the selection of good 

planting materials and strict culling in nursery are the 

important step. The importance of the best quality 

planting material as an initial investment is a well 

realized factor for persons engaged in Horticulture  

 

 

 

field. So, nurseries have great demand for the 

production of plants, bulbs, rhizomes, suckers and 

grafts. But in general good quality and assured 

planting material at reasonable price is not available. 

So, persons having a skill of propagation of plants 

can go for this avenue as an agro-business of future. 

Seedling production is a major expense of 

afforestation and every effort should be made to 

produce good quality seedlings at a reasonable cost. 

To this end mastering the techniques of nursery 

operations is essential means high tech nursery 

management is very essential. (Mbora et al., 2008). 

Management of nursery  
 Nursery plants require due care and attention 

after having either emerged from the seeds or have 

been raised from other sources like rootstock or 

through tissue culture technique. Generally they are 

grown in the open field under the protection of 

Mother Nature where, they should be able to face the 

local environment. It is the duty and main objective 

of a commercial nursery grower to supply the 

nursery plants with suitable conditions necessary for 

their development and growth. This is the major 

work of management in the nursery which includes 

all such operations right from the emergence of 

young plantlet till them are fully grown-up or are 

ready for uprooting and transplanting in the main 

fields. 

Potting the seedling  
 Before planting of sapling in the pots, the 

pots should be filled up with proper potting mixture. 

Now a day’s different sizes of earthen pots or plastic 

containers are used for propagation. For filling of 

pots loamy soil, sand and compost can be used in 

1:1:1 proportion. Sprouted cuttings, bulbs, corms or 

polythene bag grown plants can be transferred in 

earthen pots for further growth. All the necessary 

N 
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precautions are taken before filling the pots and 

planting of sapling in it. 

Manuring and irrigation  
 Generally sufficient quantity of nutrients is 

not available in the soil used for seedbed. Hence, 

well rotten F.Y.M / compost and leaf mould is added 

to soil. Rooted cuttings, layers or grafted plants till 

they are transferred to the permanent location, 

require fertilizers. Addition of fertilizers will give 

healthy and vigorous plants with good root and shoot 

system. It is recommended that each nursery bed of 

10 × 10m area should be given 300 gm of ammonium 

sulphate, 500 gm of Single super phosphate and 100 

gm of Muriate of potash. Irrigation either in the 

nursery beds or watering the pots is an important 

operation. For potted plants hand watering is done 

and for beds low pressure irrigation by hose pipe is 

usually given. Heavy irrigation should be avoided. 

Plant protection measures  
 Adoption of plant protection measures, well 

in advance and in a planned manner is necessary for 

the efficient raising of nursery plants. For better 

protection from pest and diseases regular 

observation is essential. Disease control in seedbed:- 

The major disease of nursery stage plant is “damping 

off”. For its control good sanitation conditions are 

necessary. Preventive measures like treatment with 

50% ethyl alcohol, 0.2% calcium hypo chloride and 

0.01% mercury chloride is done. These treatments 

are given for 5 to 30 minutes.  

Weed control  
 Weeds compete with plants for food, space 

and other essentials, so timely control of weeds is 

necessary. For weed control weeding, uses of cover 

crops, mulching and use of chemicals (weedicides) 

are practiced. Pre-emergence weedicides like 

basaline or post-emergence weedicide like 2; 4-D 

and roundup are useful. 

Packing of nursery plants  
 Packing is the method or way in which the 

young plants are tied or kept together till they are 

transplanted. So they have to be packed in such a 

way that they do not lose their turgidity and are able 

to establish themselves on the new site. At the same 

time, good packing ensures their success on 

transplanting. For packing baskets, wooden boxes, 

plastic bags are used. In some parts of the country 

banana leaves are also used for packing the plants 

with their earth ball. This is useful for local 

transportation. 

Sale management  
 In general the main demand for nursery 

plants is during rainy season. A proper strategy 

should be followed for sale of nursery plants. For 

that advertisement in local daily newspapers, 

posters, hand bills, catalogue and appointment of 

commission agents can be followed. 

Tools for high-tech nursery management 

1. Nursery calendar: A nursery calendar is a very 

essential tool in nursery planning. The date for 

sowing seeds can be calculated by counting 

backwards from the anticipated date of planting, 

taking into consideration the number of days 

needed for germination and further seedling 

development until the right stage for planting. 

Different species have different requirements for 

the planting out period (before or during the 

rains). 

 

2. Plant development register: For plant 

development register we should keep a register 

for each species by seed lot, with information 

about seed sources used, pre-treatment’s, sowing 

date, time to germination, percentage of 

germination, percentage of germinants pricked 

out, potting substrate, microsymbionts used with 

its origin and type, plant development and 

condition under which produced. 

 

3. Nursery inventory: A well-kept and up-to-date 

nursery inventory helps to assess whether the 

nursery is operating as planned, and whether 

demands are being met. Your inventory should 

list all plants currently in the nursery by bed or 

frame number, and details of delivery of 
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seedlings, including the site, name of owner and 

site conditions. It can be an important tool to 

record feedback from the planting sites and can 

then help to determine whether seedlings have 

the right quality for the sites on which they are 

planted. 

 

4. Record of experiments: An up-to-date record of 

past and ongoing nursery experiments is 

advisable. Simple experiments testing new 

potting mixtures, watering regimes, seed 

pretreatments etc. should be part of normal 

nursery management and, without accurate 

records of these, valuable information is likely to 

get lost. 

 

 

*****
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rop protection 

and storage food 

protection are 

both reliant on 

pest control. Therefore, 

it is considered that the 

loss will be 20-30%. The 

indiscriminate use of 

insecticides to protect 

crops from insects 

contributes to environmental deterioration and 

ecological irregularity. As a result, various types of 

diseases, insecticide resistance, pest resurgences, 

and pesticide residues have been generating. The 

unexpected remodeling of the ecosystem 

undeviatingly influences the life of plants and 

animals on this planet. Likewise, changes in the 

twitching style, natural behavior, and metabolism of 

breathing systems are also affected by temperature 

fluctuations. Additionally, farmers can alter the way 

noxious insects exist in the agro-ecosystem on their 

fields by composing these modifications to the 

ecosystems of the crops on their fields. A changing 

agricultural ecosystem may change agricultural 

ecological predicaments or alterations in disease and 

insect inhabitants. Insects undeviatingly influence 

ecosystem novelties. An insect's population will rise 

through its life cycle if an ecosystem suppresses the 

effect of change, causing it to increase quickly so 

that it's troublesome to exterminate.  

 Scientist Odom first coined the term "Eco-

engineering" in 1962 and suggested that humans can 

imperceptibly influence the natural energy of all 

animals in agricultural ecosystems. A grant of this 

kind would prove helpful in controlling an organism 

somewhere. Increasingly, ecological 

engineering is the remaining applied science 

that study of pest management approaches. It 

is base on environmental knowledge and 

cultural practices rather than high-tech means 

such as synthetic pesticides and genetically 

modified crops. In ecological engineering, the 

goal is to diminish the population of 

destructive insects while enhancing their 

natural opponents. Residential properties also use 

cover crops as pest control as well as mulch. The 

presence of the parasitic insect Copidosoma kohleri 

is increased when wheat is sown in small strips in 

potato crops. It is known as the 'resource 

concentration hypothesis' when such changes 

happen that beneficial effects occur. All the work 

that they accomplished involves ecological 

engineering, from preparing the field to harvesting 

the crop.  

 The primary purpose of ecological 

engineering is to create an agro-ecosystem that is 

better suited for the survival of natural enemies and 

to provide them with physical shelter, alternative 

prey, alternative hosts, and alternative habitats. 

Increasing pollinator, predator, and parasite 

populations is essential for managing herbivorous 

insects. Plants can have robust consequences on 

insects growth, especially when it happens to their 

vegetation. A plant that encourages insect growth is 

especially beneficial to the insect. As a result of the 

time change, this process is adversely affected, and 

an insect remains only in wait. The reason for this is 

that it cannot complete its life cycle in time and 

accurately. Early mustard planting reduces aphid 

attacks significantly, but late mustard planting 

causes significant size loss due to aphid attacks. 

 Plants can have robust consequences on 

insect growth, especially when it happens to their 

vegetation. A plant that encourages insect growth is 

especially beneficial to the insect. As a result of the 

time change, this process is adversely affected, and 

an insect remains only in wait. The reason for this is 

that it cannot complete its life cycle in time and 

accurately. Early mustard planting reduces aphid 

attacks significantly, but late mustard planting 
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causes significant size loss due to aphid attacks. In 

ecological engineering, modified agricultural 

ecosystems reduce the effects of harmful insects, and 

for this, different types of plants are helpful to 

change the crop ecosystem. There are various ways 

in which these plants affect harmful insects. 

According to their effects, they are categorized as 

follows:  

 Attractive plants- Natural enemies of harmful 

insects are attracted to these plants like mustard, 

sunflower, carrot, marigold, French bean, 

maize/corn, cowpea, and mint. A flowering 

plant's selection is possible to determine by 

available varieties, soil types, and agro-climatic 

conditions. The increase in biodiversity also 

increases the number of parasites and predators, 

such as predatory spiders, chrysoperella, and 

earwigs. The sunflower crop attracts the 

chrysoperla beetle and the ladybird beetle. 

Helicoverpa armigera prefers marigold plants for 

laying eggs. 

 Trap plants: Plants with these characteristics 

trap harmful insects of leading crops, and despite 

being close to the main crop, they do not seem to 

be recognized. Basil and marigold are used as 

border crops for garlic to control thrips. Castor 

plants were grown around cotton and chili to 

manage caterpillars that attack tobacco crops. By 

intercropping rows of Tridax with rice, naturally, 

parasites and predators increase in number. 

 Repellent plants: These plants contain chemical 

repellents, which are helpful in driving pests 

away from crops. They are grown as border crops 

or as main crops. Flies, mosquitoes, tomato borer, 

etc. are among the insects that the tulsi plant 

repels. Weevil, carrot fly, beetle, and aphids are 

all driven away by the garlic plant. Cucumber 

beetle pests are deterred by a radish smell. Pests 

are repelled by mint and cabbage. Marigold 

beetles, cucumber beetles, nematodes, etc. are 

driven away by it. 

 Obstacle/border plants: Pests cannot enter the 

main crop through them. Protects the main crop 

from pests like whiteflies, hoppers, mealybugs, 

thrips and aphids which can't fly at high altitudes 

but migrate from field to field. In barrier or border 

crops, maize, jowar, bajra, red gram, etc., are 

used.  

 Push-pull technique: Together, the two methods 

work. To protect the main crop, two types of 

plants are used in this strategy. Plants recognized 

in this strategy that are effective include Napier 

grass, Sudan grass, Molasses, and Desmodium. 

Napier grass and Sudan grass are insect 

repellents, and molasses and desmodium produce 

chemicals that repel warp borers. Napier weeds 

secrete a chemical substance in the evening that 

attracts warp weeds to lay eggs as well as a sticky 

substance on which the eggs hatch from the 

hatchlings, and in no time they die. Most 

commonly, it is use in maize crops. 

 

****** 
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n March 2020, 

when lockdowns 

were announced 

in many countries 

worldwide, people 

had to remain home 

and stay away to slow 

down COVID-19 

spread. Many 

companies, local 

shops, and markets 

had to close 

temporarily, and 

transportation at the national 

and international level almost stopped.  

Coronavirus 

disease (COVID-19) 

is a disease caused 

by a newly 

discovered 

coronavirus that is 

contagious. Most 

people infected with 

COVID-19 will 

experience mild to 

moderate respiratory 

disease and recover 

without special 

treatment. Older people and those who have 

underlying medical illnesses like cardiovascular 

disease, diabetes, chronic respiratory disease, and 

cancer are more susceptible to develop serious 

diseases. 

The process of growing crops or raising 

animals is defined in agriculture. There is someone 

in the agricultural sector who works as a farmer. 

Agri., or "field," plus culture, "cultivation." is the 

Latin root of agriculture. Agriculture comprises 

cultivating an area of land or planting and growing 

food plants on it. 

India houses approximately 120 million 

smallholder farmers, which make up more than 40% 

of grain production and more than half of their fruits, 

vegetables, oily seeds, and other crops. Most of the 

global proportion of foodstuffs such as rice and 

wheat comes from India, and almost half the Indian 

population depends on farming to live. 

Small farms are well known for their role in 

development and poverty reduction. Global 

experience of growth and poverty reduction 

demonstrates that agricultural GDP growth is at least 

twice as effective as agricultural GDP growth. Small 

farmers play an essential role in promoting 

agriculture and reducing poverty. 

A sensation of emotional or physical tension 

is stress. It could be the source of any incident or 

thought that makes you feel sad, furious, or anxious. 

Stress is the body's 

reaction to a threat 

or a demand. 

Stress can be 

positive in brief 

bursts, such as 

when it helps you 

escape danger or 

reach a deadline. 

In late 

May, COVID-19 

cases spread to 

rural areas began 

in May. Agriculture activity was the lowest of 

minimum activities especially on the land," says, "It 

was (May) the summer highest month. No crops 

planted, only a few vegetables and some off-season 

plants harvested." 

"Our subsidy policy in India, our price 

policy, and our technology policy continue to 

support rice, wheat, and sugar cane very much. 

I 

THE PANDEMIC (COVID-19) 
EFFECT ON THE LIVES OF 
SMALL FARMERS AND 

FARM WORKERS IN INDIA 

…? 
Km Pratima* 

Ph.D. Scholar  

Maharana Pratap University of 

Agriculture & Technology 

University Rd, Pahada, Udaipur, 

Rajasthan  

Anushka Tiwari 
Ph.D. Scholar  

Maharana Pratap University of 

Agriculture & Technology 

University Rd, Pahada, Udaipur, 

Rajasthan 



 

September, 2021/ Issue-17/Page | 72 

   

I firmly believe we must make our 

procurement, our MSP (minimum support price), 

favourable for the pulses alongside the technological 

breakthrough. 

Thinking of the resilience of this critical and 

grounding perspective allows us, first of all, to 

identify and document, in light of COVID-19 and in 

terms of the socio-natural and political dimension of 

these challenges, which go far beyond the current 

pandemic, the material difficulties which different 

people involved in small farming face. The second is 

that we are encouraged to reflect on how diverse 

agriculture actors, including government, civil 

society, researchers, and other institutions, survive 

daily, adapt or change through practices. Driven by 

a cumulative learning process, sometimes mediated 

by actors other than the government. 

 

COVID- 19 lock-ups caused food markets in 

India to disrupt the consumption patterns of 

consumers. What they wanted and needed were 

given priority by consumers. Several surveys report 

losing jobs or locking income for individuals. The 

lockdown and sudden adverse income shocks have 

raised serious concerns regarding the safety of 

Indian food and nutrients. 32% reduced their daily 

food intake in a survey of 2259 migrant youth. By 

reducing non-essential consumption, reduced market 

visits, storage, and consumer behaviour, consumers 

have also changed their behaviour across an 

increasing incidence such as green, orange and 

red (Niti Aayog Member of Agriculture) noted that 

pulses are not like edible oils imported from overseas 

in large quantities, as vibrations are available in 

small amounts on the international markets. 

India has been the worst affected in recent years by 

climate and weather catastrophes in 128 countries.  

 

Change in climates is gaining strength; 

during 1901-2018, the average temperature 

increased by about 0.7 degrees Celsius. Without 

significant efforts at mitigation by the end of the 21st 

century, it expects to increase by more than 4°C 

further. The pandemic disrupts the world's food 

demand and supply chain; although droughts are 

often localized, they only affect the sector or 

stakeholders involved. 

Similarly, trade embargo shocks affect a 

particular sector and can be corrected in the short 

term with good policy action. For instance, global 

wholesalers and retailers obtain adverse effects from 

other sources in the event of supply shortages due to 

drought. 

                                          

Farmers and their families could be facing as a 

result of COVID-19 that some stressors. 

 Restrictions on the supply chain. 

 Limited access to supplies needed for farming. 

 Farmers who sell directly to consumers lose or 

earn sales, depending on their reliance on 

restaurants and institutions, or can either sell 

agricultural products online or deliver them to 

consumers directly. 

 Capacity to pay staff. 

 No workers available for livestock management 

or planting and harvesting. 

 Revenue loss leading to financial problems. 

 Fluctuation of the market. 

 Family well-being concerns. 
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Rural Stress Management 

You can use a process to manage the pressures 

affecting your family, farming, and your life in 

general. The rural stress management model gives 

you a method to think about the various stressors you 

can feel and strategies to manage them. 

The five steps are:  

1. Needs and impact assessments,  

2. Resources are identified and accessed,  

3. Good quality decision decisions,  

4. Supportive sources connected, and  

5. Efficient coping strategies are employed. 

Conclusion 

 Indian agricultural system was severely 

disrupted in the COVID-19 pandemic. Nonetheless, 

the recent GDP trimester estimates the robustness 

and resilience of Indian agriculture in the post-

COVID scenario. COVID-19 has arrived at a time 

when agricultural communities are already dealing 

with some of the most significant sector shifts in a 

generation. Stress can affect people in many ways, 

depending on how they react physically, cognitively, 

or emotionally.  

*****
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he mammalian 

brain depends 

upon glucose as 

its main source of 

energy, and tight 

regulation of glucose 

metabolism is critical 

for brain physiology 

as observed by 

Mergenthaler, et al. 

2013. Brain has a very 

high rate of 

metabolism, using 5.6 

milligramme glucose per 

100 gram of brain tissue per minute. Carbohydrates 

are the only nutrients which can match this rate of 

energy requirement. The primary source of energy in 

the brain is glucose. Rarely, in glucose depleted 

situations, like fasting etc. it can use ketones to some 

extent for a limited period. However, the brain 

prefers to get its carbohydrates from carbohydrate 

rich whole foods rather than simple sugars. The 

cognitive functions or the thinking capabilities of the 

brain deteriorate if the glucose levels fall in the brain. 

A rapid relief can be obtained from carbohydrate rich 

whole foods. Carbohydrates significantly affect the 

mood and behaviour, they are equally important for 

mental health also as stated by Garari, 2017. 

Role of Carbohydrates in Lifespan with Specific 

Emphasis on Biochemical Parameters and 

Reactions: 

 A high-glucose diet shortens lifespan in various 

organisms.  

 Low-carbohydrate diets may improve human 

health by reducing several factors, including 

serum leptin, blood glucose, and triglycerides, 

which are associated with aging or metabolic 

defects. In addition, reduced carbohydrate intake 

decreases body weight and reduces the risk 

factors associated with heart disease. 

Figure no. 1- Glucose accelerates aging 

through various signalling pathways 

Glucose, the primary energy source of most 

living organisms, is one of the best-studied 

carbohydrates that affect aging. Although the roles 

of dietary carbohydrates in human aging are unclear, 

clinical studies show that a low-carbohydrate diet is 

beneficial for human health. Low-carbohydrate diets 

reduce body weight and several risk factors for heart 

disease. Conversely, high glycemic load diets 

enriched with carbohydrates positively correlate 

with age-related diseases including diabetes and 

heart diseases. Thus, a low-carbohydrate diet may 

delay aging in humans by preventing metabolic 

diseases and improving general health as stated by 

Lee, et al. 2015. 

Role in Brain Development: 

1. Infants: 

Glucose has received particular attention 

because it is the preferred and primary source of 

energy for the brain, which requires a steady 

supply of around 100 mg/min of glucose in 

adulthood and approximately twice as much in 

childhood. The brain is energy greedy and 

particularly so in infancy when it consumes 

around 60% of dietary energy intake. Most 

changes are seen in the domains of attention, 

selective aspects of memory and information 

processing.  
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The brain appears to be sensitive to short-term 

variation in the availability of glucose and the degree 

of mental effort or cognitive demand involved in 

tasks is important in determining those susceptible to 

the effects of glucose. On the other hand, in very 

preterm infants, those <31 weeks gestational age, 

high repeated exposure to sucrose impaired motor 

development, alertness and orientation after 5 weeks, 

so caution and more research are required. In infants, 

minimum carbohydrate (mainly lactose) intake 

should be 40% of total energy, gradually increasing 

to 55% energy by the age of 2 years as reported by 

Stephen, et al., 2012. 

2. Pre-School Age:  

Children have a higher brain glucose metabolism 

compared with adults. Positron Emission 

Tomography studies indicate that cerebral metabolic 

rate of glucose utilization is approximately twice as 

high in children aged 4–10 years compared with 

adults. This higher rate of glucose utilization 

gradually declines from age 10 and usually reaches 

adult levels by the age of 16–18 years. Average 

cerebral blood flow and cerebral oxygen utilization is 

1.8 and 1.3 times higher in children aged 3–11 years 

compared with adults, respectively.  Moreover, the 

longer overnight fasting period, due to higher sleep 

demands during childhood and adolescence 

compared with adults, can deplete glycogen stores 

overnight. To maintain this higher metabolic rate, a 

continuous supply of energy derived from glucose is 

needed as stated by Adolphus, et al., 2013. However, 

diets rich in sugar or saturated fats or high in calories 

are considered deleterious for neural function, as they 

act to elevate levels of oxidative stress and to reduce 

synaptic plasticity and cognitive functions (Gomez-

Pinilla, 2011). Brain function is certainly dependent 

on adequate nutrition, and short-term variations in the 

amount and composition of nutrient intake in healthy 

individuals influence measures of cognitive function. 

Studies have shown that eating breakfast is associated 

with several positive effects on the cognitive 

functioning of well-nourished children. 

 

 

3. School-Age Children:  

 According to Benton, 2008 in 9 to 11-year-

olds breakfast rather than fasting enhanced cognitive 

performance 1 h after eating .After boys, aged 9–12 

years, had consumed confectionery rather than a 

non-caloric snack for breakfast, their vigilance task 

was significantly improved after an hour. Memory 

was better in 12-year-olds eating breakfast cereal, 

rather than fasting, but only for half an hour. In 12-

year-olds, after eating breakfast cereals the decline 

in attention and memory over the morning was less 

than if they fasted or consumed a glucose drink. 

.Although not specifically manipulated it was 

speculated that differences in the speed that 

carbohydrate was digested might have influenced 

cognition.  A breakfast containing more slowly 

digested carbohydrate will gradually release glucose 

into the blood over a longer period. Naturally there 

is no measure of the brain glucose levels of children 

after eating particular meals. However, the use of 

positron emission tomography indicates in general 

terms the way that the brain uses glucose. When 

faced with cognitive demands glucose utilization 

increases selectively and rapidly in those areas 

associated with the processing of particular 

information. A change in blood flow results from 

capillary recruitment with an associated provision of 

glucose. 

4. Adolescence: 

This is of great concern as adolescence is a 

critical formative period for learning about the 

world. Adolescence is also a time of newly found 

independence, including food choices. Diets high in 

refined sugar and saturated fat not only contribute to 

weight gain and associated health issues, but also 

have a profoundly detrimental impact on brain 

function. It is known excessive consumption of junk 

foods damage areas of the brain essential for learning 

and memory processes. Neurons in brain regions, 

including the hippocampus that encodes memories, 

no longer work efficiently, leading to poorer 

learning. 
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5. Adulthood:  

Carbohydrates are one of the most important 

nutrients needed for healthy brains functioning. 

They are the main source of energy for brain. When 

carbs are eaten they are eventually digested and 

broken down into smaller sugars molecules called 

glucose. Carbohydrates significantly affect the mood 

and behaviour, they are equally important for mental 

health also. People who are on high fat, low 

carbohydrate diet for a year had more anxiety, 

depression, and anger than people on a low fat, high 

carbohydrate diet. Without sufficient glucose, the 

central nervous system suffers, which may cause 

dizziness or mental and physical weakness. If the 

body has insufficient carbohydrates, body consume 

protein for its energy source, which ultimately leads 

to burden on kidney also. People who don’t consume 

enough carbohydrate may also suffer from 

insufficient fibre, which may cause digestive 

problems and constipation” as observed by Garari, 

2017. 

6. Elderly People: 

Extensive evidence indicates that relatively 

modest increases in circulating glucose 

concentrations enhance learning and memory 

processes in humans. Recent evidence suggests that 

glucose may attenuate opiate inhibition of 

acetylcholine release in the hippocampus. The 

relative safety of glucose has permitted tests of 

glucose effects on cognitive functions in humans. 

Glucose also enhances learning and memory in 

healthy aged humans and enhances several other 

cognitive functions in subjects with severe cognitive 

pathologies, including individuals with Alzheimer’s 

disease and Down syndrome. Thus, increases in 

circulating glucose concentrations have robust and 

broad influences on brain functions that span many 

neural and behavioral measures and cross readily 

from rodents to humans as stated by Gold, 1995. 

According to Gibson, 2008, millions of older 

adults suffer from significant memory loss, despite 

the lack of a diagnosis of dementia-causing disease. 

This memory loss can lead to a significant decline in 

quality of life and often remains undiagnosed and 

untreated. Cognitive function and short-term 

memory retrieval in middle-aged and older adults 

may now be linked to blood sugar levels. The brain’s 

primary source of fuel is glucose, unlike other organs 

that have multiple fuel sources. Research has long 

shown that ingesting drinks or foods with high 

glucose content before high-demand short-term 

memory tasks improves cognitive performance. 

However, people with better blood-sugar regulation 

performed better on the tests than those with poor 

glucose regulation. In other words, the faster people 

metabolized blood sugar, the better their memory 

functioned. Moderate increases in blood glucose are 

effective in enhancing short-term memory 

performance and cognitive functioning across an 

array of domains, but while a little glucose is good, 

too much can be bad. Sustained elevations in blood 

sugar levels, as seen in conditions including 

impaired glucose tolerance and diabetes, lead to a 

decline in cognitive functioning. Simply, the longer 

that the glucose remains in the blood, the less fuel 

the brain has to function and retain memories. 

Recently, elevated blood sugar levels were found 

to be significant predictors of poor cognitive 

performance or mild cognitive impairment among 

middle-aged and elderly subjects. People with high 

blood sugar levels actually had a smaller 

hippocampus (the part of the brain responsible for 

short-term memory) than those with normal glucose 

regulation. Any type of insult or injury to the brain, 

including high blood sugar, easily damages the 

hippocampus. Fortunately, it is also a resilient part 

of the brain and its function can be recovered when 

blood sugar levels are controlled. 

******
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limate-smart 

agriculture 

(CSA) is a 

comprehensive 

approach to 

managing 

landscapes cropland, 

livestock, forests, and fisheries that addresses the 

interconnected challenges of food security and 

climate change. Climate smart agricultural 

management practises, such as conservation tillage, 

the use of cover crops and biochar in agricultural 

fields, and the strategic application of synthetic and 

organic fertilisers, have been proposed as a way to 

reduce GHG emissions from agriculture. 

Agricultural management practises can be improved 

to reduce soil disturbance by reducing the frequency 

and extent of cultivation in order to reduce soil C loss 

and/or increase soil C storage. 

Introduction 

The great environmental challenge of the 

twenty-first century is to keep atmospheric 

greenhouse gas concentrations stable. To regulate 

these concentrations, humanity should reduce fossil 

fuel emissions and/or define pathways to eliminate 

greenhouse gases once they have been released. The 

issue is broad in scope due to the magnitude of the 

fluxes involved. Currently, industry, transportation, 

and domestic use emit approximately 10 Gt of 

carbon into the atmosphere each year, with no 

immediate prospect of dramatic reductions.  As an 

alternative method to slow down greenhouse gas 

growth and associated climate changes, the 

sequestration of atmospheric carbon dioxide as 

organic carbon within the biosphere is thus gaining 

attention.  

 

 

 

 

 

 

Soil carbon storage is a valuable ecosystem 

service that results from the interactions of 

ecological processes. Soil carbon sequestration is the 

process of transferring carbon dioxide from the 

atmosphere into the soil of a land unit via plants, 

plant residues, and other organic solids, which are 

then deposited or retained in the unit as part of the 

soil organic matter. The soil is the largest organic 

carbon pool in the world and plays a critical role in 

the capture and storage of carbon. Total soil carbon 

pools for the entire world's land area were estimated 

to be 2157–2293 Pg of C in the upper 100 cm, 

excluding carbon held in the litter layer and charcoal 

(Batjes, 1996). In comparison to soil, the amount of 

carbon found in living plants and animals is 

relatively small (560 GT). The carbon pool in the soil 

is roughly 3.1 times larger than the 800 GT 

atmospheric pool. 

Soil organic carbon (SOC) loss as a result of 

inappropriate land use or poor soil management and 

cropping practices can degrade soil quality and 

potentially lead to carbon emissions into the 

atmosphere. Sustainable land use and soil 

management practices, on the other hand, can lead to 

an increase in soil organic carbon and improved soil 

quality, which can help to mitigate the rise in 

atmospheric carbon dioxide. The amount of carbon 

stored in soil organic matter is influenced by the 

addition of carbon from dead plant material as well 

as carbon losses from respiration, decomposition, 

and natural and human soil disturbance. Farmers 

may be able to slow or even reverse carbon loss from 

their fields by using farming practises that cause 

minimal soil disturbance and encourage carbon 

sequestration.  

Several climate-smart agriculture (CSA) 

practises have recently been promoted as a 

systematic approach to ensuring long-term food 

production and soil carbon sequestration. Several 

studies have been conducted to evaluate the carbon 

sequestration potential of various CSA practices, 

such as soil conservation, crop rotation conservation 

agriculture, and rotational grazing. In this article, 
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we'll look at a few agricultural practices that can 

boost soil carbon sequestration.  

 

Agriculture practices which involve 

carbon sequestration 

Conservation agriculture/ zero tillage: 

Conservation agriculture has been promoted 

as a farming practice that increases agricultural 

sustainability while also having the potential to 

reduce greenhouse gas emissions. It combines the 

following fundamental principles: 

1. Tillage reduction: The goal is to use zero tillage 

or controlled tillage seeding systems that do not 

disturb more than 20–25 percent of the soil 

surface (including strip till or permanent raised 

bed planting systems, with only superficial 

reshaping in the furrows between the raised beds 

as needed before planting each succeeding crop); 

2. Retention of adequate levels of crop residues on 

the soil surface: The goal is to retain enough 

residue on the soil surface to protect the soil from 

water/wind erosion, run-off, and evaporation, 

thereby improving water productivity and 

improving soil physical, chemical, and 

biological properties associated with long-term 

sustainable productivity; and 

3. Crop rotations: The goal is to use 

environmentally viable, diverse crop rotations to 

help moderate/mitigate potential weed, disease, 

and pest problems. 

Nutrient management: 

Controlling biomass production and residue 

decomposition, both of which are important for soil 

carbon sequestration, requires careful nutrient 

management. Nutrient addition can increase the 

production of biomass and stubble decomposition, 

and therefore the sequestration of carbon by nutrient 

addition can be significantly affected (Chowdhury et 

al., 2014). Carbon sequestration can occur in low 

fertility soils when biomass input exceeds 

decomposition caused by fertilisation. Schipper et al. 

(2007), for example, reported that SOC 

concentration was higher in less fertile soil in New 

Zealand than in highly fertile soil due to fertiliser 

management. According to Lal et al. (1998), 

cropland soil fertility/nutrient management practices 

can increase SOC pool by 50–150 kg ha-1 year-1.  

 

 

 

 

 

 

 

 

 

 

 

Cover crops: 

A cover crop is a plant that is grown for the 

benefit of the soil rather than for crop yield. Cover 

crops are commonly used to control weeds, manage 

soil erosion, aid in the development and 

improvement of soil fertility and quality, control 

diseases and pests, and promote biodiversity. 

Ryegrass, wheat, sorghum, millet, oats, triticale, 

barley, hairy vetch, red and white clover, 

pennisetum, lablab, Austrian winter pea, cowpea, 

alfalfa, and fava are examples of cover crops. Cover 

crops sequester varying amounts of carbon 

depending on soil type, management, elevation, and 

climate, with colder climates best suited for long-

term carbon storage. According to previous research, 

cover crops can sequester carbon in agricultural soils 

at a rate of 0.22 tonnes/acre/year. 

Fig. Principles of Conservation Agriculture 

 



 

September, 2021/ Issue-17/Page | 79 

   

 

Fig. Advantages of Cover Crop 

 

Crop rotations or crop sequencing: 

Crop rotation is the practice of growing 

different crops on the same plot of land over time. 

By alternating deep and shallow rooted plants, it 

improves soil structure and fertility. The succeeding 

crop may be of a different species or variety (e.g., 

grain crops followed by legumes) than the previous 

crop, and the rotation may last two or more years. 

The main component of crop rotation is nitrogen 

replenishment through the use of green manure in 

conjunction with cereals and other crops. Carbon 

sequestration rates were found to be higher in 

systems that included legume crops.  

 

Grasses and forages: 

Grasses not only help to trap excess CO2 in 

deeper soil layers, but they also help to replenish 

SOC in the long run. Where roots grow faster and 

deeper and root architecture is fibrous, penetrating a 

larger soil volume, the efficiency of photosynthetic 

carbon trap could be greater. Grasses absorbed more 

carbon than leguminous cover crops (Lal et al., 

1999). The improvement of soil carbon in 

grasslands has the potential to reduce global 

greenhouse gas emissions by 810 Mt of CO2
 by 

2030, almost all of which would be sequestered 

in the soil (Ravindranath and Ostwald, 2008).  

 

Grazing management: 

Controlling animal grazing to maintain 

productivity and ensure a constant supply of 

forages to animals sequesters approximately 0.5 

and 0.2 t C ha-1yr-1 in Asia and Latin America, 

respectively. 

Grazing management aids in the following goals:  

 maintaining a healthy and productive 

pasture;  

 increasing water use efficiency by increasing 

infiltration and reducing runoff; 

 reducing soil and nutrient losses in runoff, 

thereby maintaining soil physical and chemical 

quality; and  

 maintaining higher levels of soil organic matter. 

 

Conclusion 

Several farming practices and technologies 

can reduce greenhouse gas emissions and prevent 

climate change by improving soil carbon storage, 

preserving existing soil carbon, and lowering carbon 

dioxide, methane, and nitrous oxide emissions. The 

increased carbon stock in soil acts as a source of 

several plant nutrients, thereby accelerating plant 

growth and development and ensuring adequate food 

production to alleviate hunger and malnutrition 

among inhabitants. Various land and water 

management practices can be found to reduce carbon 

dioxide levels in the atmosphere and thus mitigate 

the negative effects of climate change. 

 

******
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arming in India 

is work for a 

greater part of 

the populace 

and can never be 

belittled. In spite of 

the fact that its 

commitment in the total national output (GDP) has 

diminished to under 20% and commitment of 

different areas expanded at a quicker rate, 

horticultural creation has developed. This has made 

us independent and taken us from being an asking 

bowl for food after freedom to a net exporter of 

farming and united items.  

Complete food grain creation in the nation is 

assessed to be a record 291.95 million tons, as 

indicated by the subsequent development gauges for 

2019-20. This is brand new information to be 

content about however according to the assessments 

of Indian Council for Agricultural Research 

(ICAR), interest for food grain would increment to 

345 million tons by 2030. Expanding populace, 

expanding normal pay and globalization impacts in 

India will build interest for amount, quality and 

nutritious food, and assortment of food. In this way, 

tension on diminishing accessible cultivable land to 

deliver greater amount, assortment and nature of 

food will continue expanding.  

India is honoured with enormous arable land 

with 15 agro-climatic zones as characterized by 

ICAR, having practically a wide range of climate 

conditions, soil types and equipped for growing an 

assortment of yields. India is the top maker of milk, 

flavors, beats, tea, cashew and jute, and the second-

biggest maker of rice, wheat, oilseeds, leafy foods, 

sugarcane and cotton.  

Regardless of this load of realities, the 

normal efficiency of many yields in India is very 

low. The country's populace in the following decade 

is relied upon to turn into the biggest on the planet 

and giving food to them will be an exceptionally 

prime issue. Ranchers are as yet not ready to acquire 

good income. Even get-togethers seventy years of 

preparation since the freedom, larger part of the 

ranchers are as yet dealing with issues of helpless 

creation or potentially helpless returns. Significant 

imperatives in Indian horticulture are:  

 As per 2010-11 Agriculture Census, the absolute 

number of functional property was 138.35 

million with normal size of 1.15 hectares of the 

absolute property, 85% are in minor and little 

ranch classes of under 2 ha (GOI, 2014).  

 Cultivating for means which makes size of 

economy being referred to with larger part of 

little property.  

 Low-access of credit and noticeable job of sloppy 

leasers influencing choices of ranchers in buying 

of data sources and selling of yields  

 Less utilization of innovation, automation and 

helpless usefulness for which initial two focuses 

are of significant concern  

 Exceptionally less worth expansion when 

contrasted with created nations and unimportant 

essential level preparing at ranchers level.  

 Helpless foundation for cultivating making more 

reliance on climate, advertising and production 

network appropriate for high worth harvests.  

Fate of agribusiness is a vital inquiry for the 

organizers and any remaining partners. Government 

and different associations are attempting to address 

the critical difficulties of agribusiness in India, 

including little property of ranchers, essential and 

optional handling, store network, foundation 

supporting the productive utilization of assets and 

advertising, lessening mediators on the lookout. 

There is a requirement for work on practical 

advancements with ecological security and on 

preserving our regular assets.  

The changes towards privatization, 

advancement and globalization influenced inputs 

market at a quicker speed. Rural advertising 

changes after 2003 made changes in showcasing of 

rural yields by allowing private interest in creating 
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markets, contract cultivating and fates exchanging, 

and so forth These alterations in showcasing acts 

have achieved a few changes however the rate is 

less. Alongside this, the data innovation insurgency 

in India, new advances in horticulture, private 

ventures particularly on innovative work, 

government endeavours to revive the helpful 

development to resolve the issues of little property 

and little produce and so forth are changing face of 

farming in India.  

              Numerous new businesses in horticulture 

by exceptionally instructed youthful ones show that 

they can comprehend the high capability of 

investing cash and amounts of energy in this area. 

Total impacts of innovation throughout the 

following decade will change the essence of 

agribusiness. Every one of the requirements in 

farming make the usefulness and returns complex 

yet at the same time a high undiscovered potential 

is there in India's horticulture area.  

Favourable climate and soil conditions, 

appeal for food, undiscovered freedoms, different 

monetary impetuses given by the public authority 

for inputs, creation foundation, accessibility of 

modest credit offices and for advertising and fare 

advancement are drawing in numerous people, large 

organizations, new companies and enterprising 

dares to do a great deal of ventures on 

developments, innovations, innovative work and on 

different parts of business. The endeavours are 

being done to change over every one of the 

difficulties in farming into promising circumstances 

and this cycle is the fate of agribusiness.  

Key patterns anticipated  

 Changing interest because of expansion in 

livelihoods, globalization and wellbeing 

awareness is influencing and going to influence 

more the creation in future. Interest for foods 

grown from the ground, dairy items, fish and 

meat will increment in future.  

 Explores, innovation enhancements, secured 

development of high worth greens and different 

vegetables will be more. There will be more 

interest of handled and reasonable quality items.  

 More rivalry will be there among privately 

owned businesses giving inventive items, better 

seeds, composts, plant assurance synthetics, 

altered ranch hardware and feed for animals and 

so on in financially savvy ways at serious costs 

giving more profits from speculation by ranchers. 

Utilization of biotechnology and rearing will be 

vital in creating eco-accommodating and 

infection safe, environment versatile, more 

nutritious and more delectable harvest 

assortments. 

              A doubling of incomes will require large-

scale changes in the output that India currently 

produces and how it goes about producing it. 

1. There must be greater diversification towards 

high-value crops and enterprises. Staple crops 

alone will not raise farm incomes. Indian 

National-level data reveals that shifting to high-

value crops can more than quadruple income 

from the same piece of land. 

2. More cutting-edge technologies and new 

approaches to farming must be brought in. IT 

and biotechnology alongside irrigation are 

integral to raising efficiency. 

3. Farmers must receive better prices but this can 

only be done through more competitive markets, 

better value chains and improved linkages 

between field and fork. 

4. Requires a re-skilling of farmers away from 

cultivation and 

5. The Minimum Support Price needs review 

because at present, funding is unsustainable and 

will be put to better use elsewhere. 

******
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Rajmash 

(Phaseolus 

vulgaris) also 

known as Kidney 

beans is one of the 

many varieties of 

common beans. It is 

an annual plant and 

is cultivated 

throughout the 

world for their 

edible beans. In the 

agency areas of 

Vishakhapatnam 

district, High Altitude and 

Tribal Zone (HAT), Rajmash is cultivated as an 

early rabi crop. Rajmash cannot tolerate to high 

snow as well as waterlogging conditions. The 

optimum temperatures for growth and development 

is 10-27 oC, if the temperature exceeds 30 oC   leads 

to the flower drop and below 5 oC leads to reduced 

vegetative growth and no flowering and pod 

development.  

Soils requirement: - rajmash thrives on a wide 

variety of soils. However, well drained loamy soils 

are the best for its cultivation. This crop is very 

sensitive to salinity and soil pH should be 5.5 to 6.0. 

Soil with high organic matter/FMY promotes more 

vegetative growth.   

Varieties: 

Variety name Duration 

(Days) 

Yield 

(q/ha) 

Chintapalle  Red - 8-10 

Chintapalle white 80-85 8-10 

Amber (IIPR- 96-4) 110-115 14-16 

Utkarsh (IIPR-98-5) 115-120 14-16 

Arun (IIPR-98-3-1) 115-120 14-16 

 

Sowing time: 2nd FN of August to 1st FN of 

September is the optimum time of sowing for good 

yields in HAT zone of AP. Delayed sowing 

conditions leads to reduction in yield. Under 

irrigated conditions farmers can sow in month of 

January. 

Seed rate and sowing:  62-75 kg seed per hectare is 

required and spacing between row to row is 30 cm 

and 10 cm in between plant to plant. This crop 

requires fine seedbed and good moisture in the soil 

for better germination of the seeds. A deep 

ploughing should be followed by 3 to 4 harrowing 

will get to the fine tilth of the soil.  

Seed treatment: seeds are treated with Imidacloprid 

(Goucho 600FS) @ 4 ml per kg seed. By doing seed 

treatment we can control the stem fly and root rot in 

early stages of crop growth period. 

 

Seed treatment with Imidacloprid 

Fertilizer management: Apply 8-10 tonns of FYM, 

80 kg nitrogen, 60 kg phosphorus and 40 kg potash 

per hectare. Nitrogen can be applied in two splits that 
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is 40 kg of nitrogen at the time of sowing and remain 

40 kg of nitrogen is at flowering time.  

Inter-cultivation: For the control weeds, spray 

pendimethalin @ 3 lit per hectare within 24-48 hours 

of sowing. Spray Imazethapyr @ 625 ml per hectare 

at 30 days after sowing if weed density is high.    

Water management: As the crop is shallow rooted 

crop it can not tolerate water logging conditions.  

Under the irrigated conditions farmers need to 

irrigate at the time of flowering and pod 

development stage. 

Plant protection 

Pests:  

Stem fly: This damage can be seen upto 30 days of 

sowing. Stem fly incidence is more under delayed 

sowing conditions. Symptoms include Infested 

stems are often reddish inside (sometimes pale) and 

a distinct zig-zag tunnel may be observed with 

maggots or pupae inside. Apart from the exit holes, 

the plants will initially appear healthy on the outside. 

Heavy infestations (3 or more maggots per plant) 

may cause wilting and even death of the plant, 

especially in younger plants particularly if damage 

occurs in the plant’s hypocotyl (basal stem) region. 

 Management:  

 Optimum time of sowing. 

 Seeds are treated with Imidacloprid (Goucho 

600FS) @ 4 ml per kg seed 

 Select healthy and disease-free seeds.  

 The seeds should be thoroughly rinsed and dried 

in shade.  

 Mulching with straw/pine needles/eucalyptus 

leaves.  

 Avoid dense sowing.  

 Sowing in well-drained soil.  

 Follow optimum sowing depth of 5-7 cm.  

Sucking pests: (Aphids, leaf hoppers & Thrips) 

sucking pests’ incidence may occurred from sowing 

to harvesting. In the months of August and 

September due to high rainfall conditions these 

sucking pest’s incidence is less than the normal. In 

the delayed sown conditions, yields are less due to 

attack of these pests.  

Management:  

 Seeds are treated with Imidacloprid (Goucho 

600FS) @ 4 ml per kg seed. 

 Spray Neem oil @ 2 ml /lit of water at 20 days 

of sowing and again 7-10 days interval spray 

dimethoate @ 2 ml.lit of water.   

 Use yellow sticky traps @ 4-5 traps/acre.  

 Install pheromone traps @ 4-5/acre for 

monitoring adult moths’ activity (replace the 

lures with fresh lures after every 2-3 weeks). 

Rajmash- Infected with Aphids 

Diseases:  

Root Rot disease: the disease incidence is more in 

early growth stage of the crop (30 days).  Water 

logging with high rainfall is favorable for the 

development of this disease. 

 
Infected plants 
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Management:  

 Seeds are treated with carbendazim @ 2 gram/kg 

seed. 

 If the disease incidence is at the crop growth 

period spray carbendazim or mancozeb @ 2 

gram per lit of water. 

Yellow mosaic virus disease:  

This mosaic incidence more due to the 

transmission of sucking pests and the symptoms are 

cupping and twisting of leaves with a light and dark 

green mosaic pattern.  The dark green tissue is often 

bubbled and/or in bands next to the veins. Affected 

plants produce smaller, curled pods with a greasy 

appearance resulting in poor yields. 

 
Infected with yellow mosaic virus 

Management:  

 All the infected plants should be removed 

carefully from the field and destroyed. 

 Spray dimethoate @ 2 ml per lit. of water.   

Anthracnose disease: this disease incidence is more 

when frequent showers, heavy dews, temperatures of 

20 -30oC and overcrowding of plants. Symptoms of 

anthracnose can appear on any plant part. Pale brown 

sunken spots may appear on the cotyledons of 

infected seedlings. Spots may spread to the 

hypocotyl, which if girdled, kill the seedlings. 

Lesions on leaves are dark brown. They are 

restricted to the veins on lower leaf surface. On 

stems, lesions are elongated and sunken. On the 

pods, the fungus produces black, sunken lesions. 

These lesions penetrate deep into the pods and may 

cause shriveling of the young pods. Infected seed 

become discolored changing to yellow through 

brown to black. In damp weather, the centers of 

anthracnose lesions become covered with a pink 

spore mass. 

  
Infected with Anthracnose disease 

Management:  

 Seeds are treated with carbendazim @ 2 gram/kg 

seed. 

 If the disease incidence is at the crop growth 

stage spray carbendazim or mancozeb @ 2 gram 

per lit of water. 

Harvesting 

Crop can be harvest as and when matured.   

Leave the harvested produce 1-2 days for 

drying.  Good crop yields can be produced by 

timely sowing, nutrient management and weed 

management practices at appropriate time. 

 

*****
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ahuwa (Madhuca longifolia) is 

an Indian tropical tree found largely in 

the central and north Indian plains and 

forests. It is commonly known as 

Mahuwa. It is a fast-growing tree that grows to 

approximately 20 meters in height, possesses 

evergreen or semi-evergreen foliage, and belongs to 

the family Sapotaceae. It is adaptable to arid 

environment, being a prominent tree in tropical 

mixed deciduous forests in India in the states of 

Odisha, Chhattisgarh, Jharkhand, Uttar Pradesh, 

Bihar, Maharashtra, Telangna, Madhya Pradesh, 

Kerala, Gujarat, West Bengal and Tamilnadu. It is 

cultivated in warm and humid regions for its 

oleaginous seeds (producing between, depending on 

maturity), flowers and wood. The entire mahuwa 

seeds contain 50–61 % oil, 16.9 % protein, 3.2 % 

fiber, 22 % carbs, 3.4 % debris, 2.5 % saponins, and 

0.5 % tannins. Oil addresses the significant segment 

which is threefold the measure of protein. The 

deoiled seed cake contains 30 % protein, 1 % oil, 

8.6 % fiber, 42.8 % starches, 6 % debris, 9.8 % 

saponins, and 1 % tannins. Defatting of mahuwa 

seed expanded the protein, saponin and tannin 

levels. The degrees of saponins could be diminished 

by treatment with isopropanol. The deoiledmahuwa 

seed cake demonstrated great oil retention and 

emulsification properties. The in vitro absorbability 

of 

mahuwa 

seed cake 

after 

treatment with isopropanol was discovered to be 81 

%. Detoxified mahuwa seed flour seems, by all 

accounts, to be a decent wellspring of protein for 

food and feed items. 

Medicinal and other Uses: 

 The fat (solid at ambient temperature) is 

used for the care of the skin, to manufacture soap or 

detergents, and as a vegetable butter. It can also be 

used as a fuel oil. The seed cakes obtained after 

extraction of oil constitute very good fertilizer. The 

flowers are used to produce an alcoholic drink in 

tropical India. This drink is also known to affect the 

animals. Several parts of the tree, including the bark, 

are used for their medicinal properties. It is 

considered holy by many tribal communities because 

of its usefulness. 

The leaves of Madhucaindica (M. longifolia) 

are feed by the moth Antheraeapaphia, which 

produces tassar silk, a form of wild silk of 

commercial importance in India. Leaves, flowers 

and fruits are also lopped to feed goats and 

sheep.The mahuwa flower is edible and is a food 
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item for tribals. They use it to make syrup for 

medicinal purposes. They are also fermented to 

produce the alcoholic drink mahuwa, a country 

liquor. Tribals of Surguja and Bastar in Chhattisgarh 

and peoples of Western Orissa, Santhals of Santhal 

Paraganas (Jharkhand), Koyatribal of North-East 

Andhra Pradesh (Vippasaara:), Bhil tribal in 

western Madhya Pradesh and tribal of North 

Maharashtra consider the tree and the mahuwa drink 

as part of their cultural heritage. Mahuwa is an 

essential drink for tribal men and women during 

celebrations. Mahuwa fruit is an essential food of 

Western Odisha people. The tree has a great cultural 

significance. There are many varieties of food 

prepared with the help of fruits and flowers. Also, 

Western Odisha people use to pray this tree during 

festivals. The liquor produced from the flowers is 

largely colourless, opaque and not very strong. It is 

inexpensive and the production is largely done in 

home stills. Mahuwa flowers are also used to 

manufacture jam, which is made by tribal co-

operatives in the Gadchiroli district of Maharashtra. 

In many parts of Bihar, such as villages in the 

district of Siwan, the flowers of mahuwa tree are 

sun-dried; these sun-dried flowers are ground to 

flour and used to make various kinds of breads. In 

many parts of Bihar, such as villages in the district 

of Siwan, the flowers of mahuwa tree are sun-dried; 

these sun-dried flowers are ground to flour and used 

to make various kinds of breads. Mahuwa oil has 

emollient properties and is used in skin disease, 

rheumatism and headache. It is also a laxative and 

considered useful in habitual constipation, piles and 

hemorrhoids and as an emetic. Native tribes also 

used it as an illuminant and hair fixer. 

 

 

Table-1: Active Constituent Present in Different 

Parts of Madhucaindica: 

 

Tradable Parameter: 

In Mahuwa of essential has presented oil 

content 35-40, moisture 7.0-9.0, foreign matter 2.0-

6.0 and broken damaged seed 10.00-20.00 percent 

by weight minimum to maximum and oil colour is 

reddish yellow in nature. 

 

Table-2: Tradable Parameter of Mahuwa: 

S.No. Tradable parameters Range-1 Range-2 Range-3 

A. Essential 

I Oil Content(% by wt) Min 40.0 38.0 35.0 

II Moisture(% by wt) Max 7.0 8.0 9.0 

III Foreign matter(% by wt) Max 2.0 4.0 6.0 

IV Broken & damaged seed(% by wt) Max 10.0 15.0 20.0 

B. Optional (Industrial/Processors) 

I Color Reddish yellow Dark brown 

Plant parts Phyto-constituents 

Bark Flavonoids, Triterpene, Sterol 

Latex Soluble Resin, Insoluble Resin 

Leaf Moisture , Organic Matter, Minerals, 

Potash (K20) Silica, Alkaloids, 

Flavonoids, Protobasic Acid 

Flower Carotene, Ascorbic Acid, Thiamine, 

Riboflavin, Niacin, Folic Acid, Biotin, 

Inositole 

Ripe Seed Protein, Fat, Carbohydrate, Minerals, 

Calcium, Phosphorus, Iron, Carotene, 

Ascorbic Acid, Tannin 
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Economic value: 

 Economic security accompanied by food 

security can be provided to the tribal by 

exploring the opportunities of mahuwa tree. 

 Mahuwa fruit can be minimally processed to be 

available as a vegetable source. 

 Mahuwa seed oil provides array of applications 

as butter replacer or blending oil. 

 Export products of mahuwa like oils, cakes, fatty 

acids for cosmetics etc., can be made enhanced 

by looking over into.  

Economic importance 

 The wood can be put to an assortment of 

employments, for example, building purposes as 

pillars, entryway and window outlines, posts and 

so on It is appropriate for substantial work, for 

example, spans, heap, sugar squeezes, truck 

wheels, ships, boats, sport products, furniture 

and so forth At the point when prepared it is 

reasonable for farming actualizes, drum and 

cutting. It is a decent fuel wood.  

 The tree is of various uses to the neighborhood 

occupants for its leaves, blossoms, and foods 

grown from the ground outfit backwoods 

produce of business significance. 

  The meaty corollas are palatable as they are a 

rich wellspring of sugars, nutrients, calcium and 

fundamental oil.  

 Blossoms are to a great extent utilized for 

planning of nation made refined alcohol. The 

blossoms can likewise be taken care of to the 

domesticated animals. 

 The external piece of the natural product is eaten 

crude or cooked and the inward part is made into 

flour for cakes.  

 The seed bit yields 5.1% of greasy oil which 

establishes "Mahuwa oil or spread of business". 

The oil is utilized in cooking, for consuming in 

lights, in the production of margarine and 

cleanser and numerous other minor 

employments.  

 The oil cake is utilized as manure, fish poison 

and as a modest substitute for shikakai for 

washing hair. There is an incredible breadth for 

extending modern units to tap non-palatable of 

this species.  

 The leaves yield grain of mid-range quality and 

are cut in M.P. Maharashtra, Orissa and U.P. at 

the hours of shortage. 

So, there is need to boost mahuwain our 

economy as the tree is a boon for the tribals 

across Indian forests. 

 

*****
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Peste des Petits 

Ruminants (PPR), 

also known as sheep 

and goat plague, is a 

highly contagious 

animal disease 

affecting domestic 

and wild small 

ruminants. It is 

caused by a virus 

belonging to the 

genus Morbillivirus, 

the family Paramixoviridae. Once newly 

introduced, the virus can infect up to 90% of an 

animal heard and the disease kills anywhere up to 

70% of infected animals. The PPR virus does not 

infect humans. It is rinderpest like the disease of 

sheep and goats. PPR was first described in 1942 in 

Cote Ivoire, West Africa. The disease was similar to 

but different from rinderpest, since then the disease 

has spread to large regions in Africa, the Middle 

East, Asia and Europe. Globally 2 billion animals 

are at risk. Today, more than 330 million poor 

farmers of 70 countries are affected or at high risk. 

PPR Historical Note in India 

 In 1989 India reported the presence of PPR in the 

country.  

 In 2000 first homologous vaccine was developed 

at IVRI-Mukteswar (Sungri/96).  

 In 2004 s-ELISA and c-ELISAs were developed 

at IVRI-Mukteswar.  

 In India, 220 million animals are at risk. 

 

Economic Loss 

 Demand for small ruminant meat/milk is 

predicted to increase by 177% by 2030.  

 The global annual loss of $1.45 to $2.1 billion 

(USD).  

 

 
Figure 1: Disease incidence in India (2012-2019). 

Source: Balamurugan et al. (2021) 

 

 In India annual loss of ₹ 4 billion.  

 FAO/OIE targets for global eradication by 2030. 

 

PPR Disease? 

 Morbidity and mortality as high 100%.  

 Symptoms: depression, fever, discharges from 

the eyes and nose, sores in the mouth, disturbed 

breathing, cough foul-smelling diarrhoea and 

death.  

 Severity is more in goats than sheep.  

 The virus exists as a single serotype and four 

genotypes.  

 No known carrier state.  

 Recovered animals - life long immunity. 

 

PPR: Transmission and Spread   

  The discharges contain large amounts of the 

virus.  

 Fine infective droplets are released into the air.  

 Close contact is the most important way.  

 Contaminated water, feed troughs and bedding - 

additional sources of infection.  

 Per-acute, acute and sub-acute infections are 

common.  

 Very fragile virus - easily inactivated in sun 

light. 
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Clinical signs  

 Clinical signs from 2 to 6 days after natural 

infection.  

 Sudden onset of fever with a rectal temperature 

of at least 40 to 41°C.  

 Depression and appear sleepy.  

 Clear watery discharge starts.  

 Epithelial necrosis appears on the gums, dental 

pad, palate, lips, inner aspects of the cheeks and 

upper surface of the tongue.  

 Diarrhoea: 2 to 3 days after the onset of fever.  

 Difficult and noisy breathing  

Figure 2: Clinical signs of PPR 

 

Control of PPR  

 Quarantine. 

 Ring vaccination.  

 Prophylactic immunization with homologous 

PPR vaccine.  

 NCP-PPR: DADF launched in 2010. 

 

General Control Strategies  

 Augmentation of PPR vaccine Production 

infrastructure.  

 Harmonization of vaccine production and Q.C.  

 Value addition in the existing vaccine.  

 Thermostability. 

 Vaccine virus titre - reduction in the overall 

cost of production.  

 Motivate Indian companies to take up diagnostic 

kit business.  

 Gather data on the role of wild animals in PPR 

transmission.  

 Human resource development at field level. 

 

Specific Control Strategies   

 Focused and organized vaccination of target 

population. 

 High risk group and zone. 

 Younger livestock (6-12 months) exposing 

to animal fairs and markets.  

 Prefer goat to vaccinate first than sheep 

(Goat is more susceptible than sheep).  

 Stage wise intensive vaccination  

 Stage I: State and region with high 

population density (TN, AP, Bihar, 

Rajasthan etc.). 

 Stage II: Low density state (Karnataka, UP, 

Jharkhand etc).  

 Stage III: Remaining state.  

 Mass vaccination campaign  

 Vaccination of all goat and sheep once without 

sero-surveillance including kids of 6 months and 

above. 

 Record keeping of vaccinated population. 

 Randomize sampling strategies for serum 

collection. 

 Seromonitoring of the vaccinated population by 

c-ELISA. 

 Vaccine coverage must be close to 100 % to 

achieve 70-80% herd immunity. 

 Investigation of the reason(s) for vaccine failure, 

if any.  

 

Final Stage 

 Vaccinate potential reservoirs such as buffalo, 

gazelles, gemsboks etc.  

 Detect endemic foci in the region by clinical and 

sero-surveillance.  

 Disease surveillance using highly sensitive 

assays like RT- PCR, Real-time PCR, LAMP etc.  

 Restrict movement of sheep and goats through 

international borders where PPR is endemic. 

 

SWOT 

 

1. Strength  

 Very effective and safe live attenuated vaccines.  
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 Effective diagnostic tests, which are already 

available.  

 Absence of carrier state in animals.  

 No known reservoir in wildlife or in domestic 

animals other than small ruminants.  

 

2. Weakness 

 Animal movements.  

 No individual animal identification system.  

 Lack of very effective veterinary services.  

 High turnover of sheep and goats.  

 Requirement of cold chain for the vaccine.  

 Absence of DIVA.  

 Lack of private and non-governmental 

stakeholder involvement.  

 Limited preparedness of owners to pay for 

health services.  

 

3. Opportunities  

 Growing political support for control and 

eradication of PPR.  

 Use of rinderpest eradication experience.  

 Possibilities for controlling other major diseases 

of small ruminants.  

 Possible incentives through OIE recognition.  

 

4. Threat 

 Political instability and security problems.  

 Lack of transparency in disease reporting. 

 

Future Perspectives  

 Field strains - low genetic diversity.  

 The existing vaccine will fully protect against 

wild type strains.  

 Control program - yet to reach herd protection 

level in a different part of the country.  

 Combination vaccines, DIVA vaccine and 

diagnostics - can support the ongoing control 

and eradication program. 

 

*****
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he large-scale production of recombinant 

proteins in plants is thought of as molecular 

farming. Plants have many advantages in 

terms of cost, practicality, and safety 

over traditional expression systems and are 

emerging as a significant force within the 

commercial sector. Providing adequate yields will be 

obtained, it's estimated that recombinant proteins 

will be produced in plants at 2–10% of the cost of 

microbial fermentation systems and at 0.1% of the 

cost of mammalian cell cultures/transgenic animals. 

Plants lack the endotoxins often produced by 

microbial cultures and, unlike animal cells, don't 

harbour human pathogens or oncogenic DNA 

sequences. Posttranslational modification occurs in a 

very similar manner in plant and animal cells with 

only  

 

 

 

minor differences in glycan chain structure, which 

makes plants suitable for the assembly of complex 

human glycoproteins. Plants even have a number of 

unique practical advantages like the high stability of 

proteins expressed in seeds and also the ability to 

express pharmaceutical proteins in edible organs for 

oral administration with minimal processing. 

Molecular Farming in Plant Strategy 

 Clone a gene of interest 

 Transform the host platform species 

 Grow the host species, recover biomass 

 Process biomass 

 Purify product of interest 

 Deliver product of interest 

Expression systems for Plant Molecular Farming 

 Transgenic plants 

 Plant - cell - suspension culture 

 Transplastomic plants 

 Transient expression system 

 Hydroponic cultures 

 

IN PLANTS 
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Optimizing Production of Active Recombinant 

Proteins  

Downstream Processing & Analysis of 

Recombinant Proteins from Plants 

 

Maximizing the speed of Transcription and 

Translation  

The production of active recombinant proteins 

in plants can be optimized at each stage of organic 

phenomenon. Generally, it's useful to use a powerful 

and constitutive promoter to maximise the speed of 

transcription. The cauliflower mosaic virus 35S 

RNA promoter (CaMV 35S) is widely utilized in 

dicots, while the maize ubiquitin-1 promoter (Ubi-1) 

is preferred in monocots. However, there are also 

advantages to the employment of tissue-specific and 

inducible promoters. The employment of seed-

specific promoters, for example, prevents the build-

up of recombinant proteins in vegetative organs. 

This limits toxicity effects in the host plant and 

reduces the likelihood that herbivores and other non-

target organisms are going to be exposed to the 

protein. Similarly, inducible promoters activated by 

chemicals like tetracycline or by mechanical stimuli 

can be accustomed initiate protein accumulation 

before or even after harvest.  

 

 

Protein Targeting and Modification  

Subcellular targeting influences protein 

stability (thus affecting the yield), determines the 

sort of modification that takes place (thus affecting 

protein structure and activity), and may be exploited 

to simplify downstream processing (e.g., by 

including affinity tags or fusions). Targeting to the 

secretory pathway is helpful, especially if the protein 

is often glycosylated since this modification takes 

place within the endoplasmic reticulum (ER) and 

Golgi apparatus. Targeting to the secretory pathway 

is achieved by incorporating an N-terminal signal 

sequence into the expression construct that directs 

the ribosome to signal receptors on the endoplasmic 

reticulum. The default destination of proteins 

targeted to the secretory pathway in plants are the 

apo plastic space under the semipermeable 

membrane, where they may be retained or secreted 

reckoning on their size. Still higher protein levels are 

achieved by adding a C-terminal H/KDEL sequence, 

which causes the recombinant protein to be retrieved 

from the Golgi and returned to the ER lumen, within 

the manner of a resident ER protein. 

Conclusion 

Molecular farming provides an opportunity 

for the economical and large-scale production of 

pharmaceuticals, industrial enzymes and technical 

proteins that are currently produced at great expense 

and in small quantities. Use of virus infected plants 

is best approach for molecular farming. Biosafety 

issues remain at the forefront of current molecular 

farming research. Such issues include the 

development of novel ways to prevent transgene 

spread, to restrict unnecessary exposure of non-

target animals and microbes to transgenes and their 

products, and to prevent transgenic plant material 

mixing with the food and feed chains. We must 

ensure that these benefits are not outweighed by risks 

to human health and the environment. 

*****
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enugreek is a cool season crop grown 

throughout the country for its green leaves. 

Leaves are rich source of protein, iron and 

vitamin A. Dried leaves are used for 

flavouring and seasoning also. Fenugreek may have 

benefits for managing diabetes, increasing breast 

milk production, improving sex drive and 

performance, aiding digestion, relieving menstrual 

pain, and managing weight. 

Soil and Climate:  it can be grown on various types 

of soils but well drained loamy soil is best suited. 

The soil should be brought to fine tilth by ploughing 

three or four times before sowing. Fenugreek is a 

cool season crop and tolerates frost and freezing 

weather. 

Varieties: 

There are two species of methi cultivated 

known as common methi and kasuri methi grown for 

leaves. Common methi (Trigonella foenumgraecum 

L.) is quick growing, produces upright shoots, giving 

2-3 cuttings. Leaves are simple, palmate, seed and 

flower size is bigger than kasuri type. In contrast, 

kasuri methi (Trigonella corniculata L.) is slow 

growing, remaining in a rosette condition during 

most of its vegetative growth period, gives 5-6 

cuttings. Leaves are bilobed, flowers and seeds are 

small. 

Pusa Early Bunching: It is quick growing with 

upright shoots, good yielder, suitable for 2-3 

cuttings. It is developed by IARI, New Delhi. 

Pusa Kasuri: A late flowering variety, rosette type 

leaves with special fragrance, heavy yielder and 

gives 5-6 cuttings. It is developed by IARI, New 

Delhi. 

CO-1: A high yielding variety suitable for both 

greens as well as for seed. It is developed by TNAU, 

Coimbatore. 

Lam Selection:  Plants of medium height, bushy, 

more branched. It is developed by ANGRAU, Lam, 

Guntur. 

Hisar Sonali: It is a variety released by HAU, Hisar, 

for green leaves. 

Cultivation practices: Seeds of common methi can 

be sown throughout the year except during severe 

summer and the Kasuri methi is sown during 

December. The crop is direct sown in lines or by 

broadcast. 40-45 kg of common methi seed and 30-

35 kg of kasuri methi seed is required per hectare. 

For line sowing, a distance of 30cm from row-to-row 

and 7.5 cm plant-to-plant may be practiced. 

Fertilizer schedule of 15 tonnes of FYM, 25kg N, 20 

kg P2O5 and 30 kg K2O as basal dose and 25 kg of 

nitrogen as top dress after first cutting is needed. To 

obtain quick and good growth, frequent irrigations at 

weekly intervals are necessary. One or two weedings 

can be done if necessary. 

Harvesting and Yield: Crop is ready for first 

cutting in 3-4 weeks time and subsequent cuts are 

taken at fortnightly intervals. The green leaf yield 

of common methi is about 7-8 t/ha and kasuri 

methi is about 10-12 t/ha. 

 

******
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biotic stress 

is defined 

as non – 

biological 

factors which 

adversely affect 

the crop growth 

and development 

finally leads to 

yield loss. In this 

concern a total 

yield loss due to 

abiotic stress is 

accounted 70 % in worldwide production (Acquaah 

2007). The conventional breeding approach having 

many drawbacks like labour intensive, the 

undesirable genes may co-transferred with target 

gene and time consuming, so transgenic approach 

gives us better opportunities to transfer the resistance 

from different sources into crop plants. 

Salinity 

 Salinity is a major abiotic stress limiting the 

production and 11 % of irrigated areas are affected 

by the salinity (FAO, 2011). Rice is glycophyte crop 

which is suitable for growing under healthy soils 

with low sodium salt condition and their seedling 

and vegetative stage is highly susceptible to 

increased salt content soils (Lauchli and Grattan 

2007), whereas at germination stage is tolerant to salt 

stress. Generally salt stress affect the photosynthetic 

rate and increase the crop maturity duration from 

planting date. 

 The halophyte grass (Spartina alterniflora) 

(Fig.1) having two genes namely Salt Responsive 

Protein 3-1 (SaSRP3-1) gene and Vacuolar HC-

ATPase subunit c1 (SaVHAc1) which confers salt  

 

 

 

tolerance. The development of transgenic rice plant 

with these two genes by using Agrobacterium 

tumifaciense mediated gene transfer showed the 

overexpression of these genes. The transgenic plants 

showed the salinity tolerance by exponential shoot 

and root growth and increased chlorophyll, relative 

water content with K+/Na+ ratio. 

 Salt overly sensitive (SOS) is the mechanism 

of salinity response pathway which involved in 

exclusion of extra cellular Na+ ions from the 

epidermal root cells to outside of the cell leads 

detoxification of extra sodium ions. For this 

mechanism a group of genes namely SOS 1, SOS 2, 

SOS 3 are involved. The gene from pea (Pisum 

sativam) PsLecRLK gene is transferred to rice plants 

revealed that overexpression of these gene 

upregulate the SOS 1 gene which involved in 

exclusion of excess Na+ ions from root cells leads 

transgenic to salinity tolerance. 

 

Δ1-pyrroline-5-carboxylate synthetase 

(P5CS) is the gene involved in proline biosynthesis 

and it is important stress hormone released during 

salt and drought stress. P5CSF129A is mutant of the 

P5CS gene identified in Vigna aconitifolia and 

produce two fold increased proline. The transgenic 

plant having this gene confers more biomass and 

growth under salinity condition revealed that 

overexpression of proline gene counteracts the effect 

produced by the salt stress.

A 

TRANSGENIC BREEDING 
FOR ABIOTIC STRESS 
TOLERANCE IN RICE 

…? 
Palaniyappan S. 

Ph.D. Research Scholar, 

Dept. of Genetics and Plant 

Breeding, TNAU, Coimbatore  

Jeevanapriya P. 

SRF, Dept. of Rice,  

Dept. of Genetics and Plant 

Breeding, TNAU, Coimbatore 

Figure 1. Spartina alterniflora 
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Some other transgenes for salinity tolerance 

Gene Donor Recipient Trait 

cox (choline oxidase) A. pascens Rice Produce glycine betaine  

GSMT and DMT Aphanothece 

halophytica 

Rice Increase the glycine betaine synthesis by 

Glycine sarcosine methyltransferase 

(GSMT), and sarcosine dimethylglycine 

methyltransferase (SDMT) 

OsNAC5 Over expression Rice Salinity tolerance 

Drought  

 Drought is nothing but prolonged water 

deficient condition which limits the plant growth and 

development and limits the productivity. The 

mechanism underlying with resistance is synthesis of 

drought responsive functional proteins like proline, 

betaine aldehyde, ROS scavengers and mannitol. 

These enzymes are produced by different genes and 

used for stress tolerance through transgenics plants. 

 Drought responsive elements binding 

(DREB) is the gene identified in Arobidopsis having 

the ability to drought and cold stress tolerance. The 

transgenic rice plants with AtDREB1A/CBF3 gene 

was overexpressed under the stress-inducible 

RD29A promoter showed the increased 

accumulation of osmolytes, soluble proteins and 

maintain canopy temperature which confers drought 

tolerance. 

 One of the main impacts of the drought is 

production of ROS which leads oxidative damage to 

different cell organelles and ultimately causes leaf 

senescence by programmed cell death. Abscisic acid 

(ABA) and ROS are important signaling molecules 

and regulate the expression of various stress 

responsive genes. 

 Heat stock factors (HAF) having the 

important role on many abiotic stress tolerance. The 

rice gene OsHSFA3 gene is involved in reduce the 

water loss and ROS with increased ABA level which 

leads plants as tolerance to drought stress. In 

addition to that it also regulates the polyamine 

biosynthesis for ROS homeostasis. 

 The NAC is the family of transcription 

factor (TFs) includes petunia No Apical Meristem 

(NAM), Arabidopsis Activation Factor (ATAF), 

and Cup-Shaped Cotyledon (CUC). These TFs are 

involved in wide range of stress responsive 

tolerance activity namely stomatal closure in 

Arabidopsis, root structural adaptations, ABA 

synthesis and redox responses in rice. OsNAC14 is 

the rice gene identified in Nipponbare, and the 

transgenic rice plants with overexpression of this 

gene confers drought tolerance by increased 

expression of stress responsive genes and DNA 

repair  mechanism. 

 

*****
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arturition is a normal 

physiological 

process in the 

reproductive life of a 

female animal. Any 

delay or carelessness 

of a pregnant animal 

during an advance 

pregnancy can lead to a 

difficult labor which 

may even lead to the death of the foetus or the mother 

or both, therefore it is important to take care of the 

animal during the parturition. 

For this the following things need to be taken 

care of: 

1. Whether the animal dropped its placenta (fetal 

membrane) or not. Generally, the animal sheds 

the membrane within 6 to 8 hours of calving. If 

after 12 hours the animal has not dropped it then 

the nearest veterinarian should be contacted 

immediately. 

2. After the fall of the membrane, it should be 

immediately removed from the animal and put in 

the pit with lime and cover the pit with soil. 

3. Sometimes the animal eats the fetal membrane 

after giving birth to calf during night. Therefore, 

in case of such doubt, the advice of a veterinarian 

should be taken immediately. 

4. The animal which has given birth by sitting or 

lying down, then after some time, an attempt 

should be made to make that animal stand with  

 

 

 

 

 

 

 

 

 

support. To keep the animal comfortable, grass, 

wheat straw, straw etc. should be spread under it. 

5. In case of any wound or injury in the 

reproductive organs of the animal at the time of 

calving, it should be cleaned immediately and 

shown to the veterinarian. 

6. Sometimes after delivery, a little or a large part 

of the uterus or the entire uterus comes out, in 

such a situation, it should cover the clean cloth 

moistened in lukewarm water of potash and 

contact the veterinarian as soon as possible. 

7. The newborn calf should be kept near the head 

of the cow/buffalo which the animal can lick it 

well. If the animal does not lick it, then a little 

grain mixture or salt should be sprinkled on the 

calf, keeping its mouth, nose and eyes, so that the 

animal will try to lick it. 

8. After half an hour of birth, if the calf is not able 

to drink colostrum standing on its own, then 

attendee should help of calf by taking the mouth 

near the cow’s udder. 

9. Colostrum, which comes out immediately after 

parturition of the animal, must be given to 

newborn calf. Due to this, he gets the necessary 

nutrients, and remains healthy. If milk does not 

come out from the animal's udder, then contact 

the veterinarian. 

10. Normally till first 6 or 8 days after calving, the 

muddy red-yellow water comes out from the 

uterus. Its quantity decreases every day. With 

this fluid, initially there are drops of blood; 

splinters etc. and then they stop completely in 

10-12 days. If even after 10-12 days this muddy 

water continues to come, it has more foul odor, 

eat less animal feed or do not eat at all and 

reduces milking, then contact the veterinarian 

soon. 

11. Taking good care of the animal in the first one 

week after giving the calf, good health of both of 

P 
…? 
D.S. Goswami 

D.K. Bagri 

Ph.D. Scholar 

Deptt. of Animal Production, 

Rajasthan College of 

Agriculture (MPUAT), 

Udaipur 
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them lasts. In the beginning the animal lactation 

become normal, maximum milk during her 

whole milking period and the initial path of a 

healthy calf remains paved. 

 

Infectious abortion in buffaloes - problem and 

diagnosis 

In infectious abortion disease, animals have 

a sudden miscarriage after six months of conception. 

 

Reasons:- 

 The spread of an infectious disease in her uterus 

(infection with the bacteria Brucella ervotus) 

 Buffalo has a disease of Brucellosis (contagious 

abortion) or Leptospirosis or Listeriosis. 

 Due to the tendency of abortion in buffalo 

 Hormonal imbalance. 

 Giving infected or bacterial feed to the animal. 

 Abortion due to discharge. 

 By licking the reproductive organs of the cow 

during insemination by bull. 

 By eating fetal membrane. 

 By drinking milk of diseased animal.  

 

Precautions 

 Get the buffalo pregnant with a healthy bull 

without Brucella disease. 

 Semen donation should be done by artificial 

insemination system. 

 When the disease occurs in the uterus, there is an 

infection in the genital organs and      

inflammation occurs in them, for this antibiotics 

and iodine solution should be used. 

 Nutritional elements, especially proteins and 

mineral salts such as calcium, phosphorus, 

copper, zinc, iron, cobalt, iodine, etc. obtained by 

the animal body for the balance of hormones, 

therefore it is necessary to have proper and 

balanced quantity in the diet. 

 Consultation of a qualified Veterinarian should 

be taken. 

 Get vaccinated against Brucellosis in buffalo on 

time. 

 

What not to do 

 Pregnant buffalo should not be vaccinated 

against Brucellosis. 

 Do not keep the buffalo enclosure dirty and keep 

cleaning it regularly. 

 Do not allow dung and urine etc. to collect 

around the buffalo enclosure. 

 

Prolapse of uterus in buffaloes: 

Often it is seen in conceived animals that 

after 6 months of gestation or after calving, the 

uterus or part of this uterus comes out. In this 

situation it becomes difficult to save the animal. If 

not treated in proper time, this condition can take a 

terrible form. This disease occurs due to the 

deficiency of calcium and phosphorous minerals in 

animal feed. 

Figure: 1. Infectious abortion disease 

Figure: 2. Prolapse of Uterus 



 

September, 2021/ Issue-17/Page | 98 

   

Precautions 

 After the uterus is removed, mix 1 gram of 

potassium permanganate (KMnO4) in 1 liter of 

water and clean the protruding part of the uterus 

slowly. After that the uterus should be pushed 

inside with clean hands. 

 Make the animal's living space in such a way 

that the front legs are down and the back legs are 

on the height. For this, a flat pit should be dug 

under the next legs.  

 Make a ring of cloth and tie the outer part of the 

uterus in such a way that the uterus does not 

come out. For this, tie the ring with a rope and 

put it on the uterus of the female animal in such 

a way that it remains outside the uterus and tie 

both the ends of the rope in front of the ion so 

that it helps the buffalo to stop the uterus. 

 Feed calcium and phosphorus up to 50 grams 

regularly for 10 to 15 days to the female animal 

and give more fluid in the diet. 

 

What not to do 

 Herdsman often put the protruding part of the 

uterus inside with shoes or dirty hands. There is 

a possibility of infection due to this. 

 Never hitting or run a pregnant animal. 

 Do not fed completely dry fodder to the pregnant 

animal, mix a small amount of green fodder must 

be fed. 

 

Grass Tetany 

It is also called "milk secretion tetany" and 

"traffic tetany". It can occur during milking, or at the 

end of gestation, in animals primarily used for meat. 

The animal feels more tired due to eating the grass 

grown under the influence of chemical fertilizers or 

due to the animal going a long distance after 

delivery, which causes this problem. The amount of 

magnesium in the body of the animal suffering from 

this disease becomes in the blood. 

 

 

 

 

 

 

Symptoms of the disease: 

The affected animal's ears become erect and 

symptoms such as tetany, tremors and muscle 

twitches develop in the hind legs, which later turn 

into general convulsions and partial bruising. At the 

time of onset of this disease the animal is very 

excited and angry. 

 

Treatment 

 The animal suffering from this disease should be 

given 20 percent, 750-1500 ml of "Calcium 

Gluconate" by intravenous method. 

 Giving bone powder (dicalcium phosphate) to 

the animal is beneficial. 

 The animal should be given 100-120 grams of 

magnesium oxide per 100 kg of weight.  

 Giving 60-120 grams of magnesium sulphate or 

magnesium carbonate daily to the animals 

affected by this disease is beneficial. 

 

Conclusion 

It is very clear that caring of a cow after 

parturition is not only important for itself but also 

for the next generation. Required management 

measures it should be taken to protect the animal 

from stressful situations and diseases from the crisis 

time. It will ensure good Product performance from 

the animal and strengthen the farmer's economy. 

 

*****

Figure: 3. Grass Tetany 

Figure: 3. Grass Tetany 
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he manila 

tamarind is a 

fast-

growing, 

long-lived tree that can 

grow to a height and 

spread of 20 m. It is 

known by the name 

“Madras thorn,” but it 

is not native to 

Madras. The name “Manila tamarind” is misleading, 

since it is neither closely related to tamarind nor 

native to Manila. Genus Pithecellobium derives from 

the Greek words “pithekos” (ape) and “lobos” (pod) 

and the species name “dulce” from the Latin “dulcis” 

meaning sweet. It is basically a forest species which 

can be grown as  border plant  or wind break  around 

the orchard. It produces edible fruits and therefore, 

is also planted in the back yards. It is called by many 

names  like Manila tamarind, Mitiambli, Madras  

thorn, Korkalikka is the local Tamil name, Jungle 

jilebi. Blackbead, Camachile, Thai Sweet 

Tamarind, Monkey Pod, Seema Chintakayalu 

(Foreign Tamarind), Kona Puliyankai (Twisted 

Tamarind) it is also known as ape’s earring, 

breadand cheese tree. The plant growing naturally  

on the waste land or being planted  at  community 

lands are main  source of edible fruits. It is mainly 

grown as a hardy  roadside tree or hedge plant. Its 

potential  as a fruit  has  not  been utilized. Leaves 

are browsed  by horses, cattle, goats and sheeps. The 

plants are multipurpose and are often planted as live 

fence or thorny hedge which is eventually thick and 

impenetrable. Plants when attain full size, braches 

become potential source of lac cultivation. 

 

Origin and distribution: 

Jangal jalebi is native to Mexico, South 

America and Central America. It is wildly cultivated 

in more than 75 countries in the world and  

 

 

naturalized throughout the tropical region 

comprising the old world (Little and Wadsworth, 

1964). In India, it widely grown in different parts of 

India i.e. Andhra Pradesh, Bihar, Chhattisgarh, 

Gujarat, Jharkhand, Karnataka, Kerala, Madhya 

Pradesh, Maharashtra, Orissa, Punjab, Rajasthan, 

Tamil Nadu, Telangana,Uttar Pradesh, West Bengal, 

Delhi, Goa, and Andaman Island. 

Nutrition Value 

The fruits of sweet tamarind are very rich  in 

various nutrient and antioxidant  properties and 

various  useful compounds  have been extracted from 

different  parts of manila tamarind which includes  

wax, hexacosanol, Lproline, Lleucine and  

asparagines from fruits, leucorobinetinidin, 

leucofisetinidin and melacacidin  from  wood;  

catechol, pectin, various yellow  colour dyes from 

bark. 

T …? 
Dr. Anandhi Selvarasu 

Assistant Professor 

SRM College of 

Agricultural Sciences 

Vendhar Nagar, 

Baburayanpettai 

Acharapakkam 

MANILA TAMARIND 
A MULTIPURPOSE TREE FOR DRYLANDS 



 

September, 2021/ Issue-17/Page | 100 

   

Uses 

Pithecellobium dulce is most often cultivated 

as an ornamental, shade or street tree planted on 

roadsides, and in backyards and hedges. It is 

however, best known as a good hedging plant and is 

widely used as such in southern India, especially in 

Tamil Nadu. With regular trimming it produces a 

hedge which quickly forms a dense spiny barrier that  

is impenetrable to livestock if well maintained. It can 

withstand any amount of clipping. As a hardy, 

drought and heat tolerant, nitrogenfixing tree it is 

more often planted because it tolerates harsh sites 

and heavy cutting than because of the products 

which it produces, none of which are of particularly 

high quality or significant  commercial value. 

Variety 

Two types of sweet tamarind i.e. Red aril and 

creamy aril types are common in most parts of the 

country. 

PKM (MT) 1 

It is a open pollinated seedling selection from 

Soolakkarai at Virudhunagar district. The best 

season is June – September and can tolerate sewage 

water stagnation and grows well in sandy, saline and 

alkaline soils. It is a regular bearer. The spirally 

twisted fruits with clear constrictions, pale yellow 

pods, and white attractive aril are found in clusters 

(2-3). The skin of fruits turns yellow at maturity and 

seeds turn black. It yields about 79 kg/tree/year 

which is 30.0% increase over local type. The highest 

yield obtained from this variety is 125 kg / tree / year 

(11.85 t/ha). It can be cultivated throughout Tamil 

Nadu especially in the rainfed tracts of Southern 

districts. 

Climate and Soil  

In its native range, the climate is dry to semi-

arid sub-tropical and tropical with mean rainfall 

ranging from 500 to 1000 mm. It can tolerate shade 

and drought conditions but susceptible to severe 

frost. It has been successfully planted in areas with a 

mean annual  rainfall as low as 400 mm and with a 

maximum dry season of 4 to 5 months. 

Sweet tamarind is a drought hardy plant 

which can be grown in waste land. It tolerates a wide 

range of soil types including clays, rocky limestone 

soils, nutrient poor sand and soils with high, brackish 

water table. 

Propagation by seed  

It is commonly propagated by seed. Seed are 

sown in polythene bag containing FYM, sand and 

Clay in equal proportion. Seed do not require 

scarification or other treatments for germination. 

Freshly harvested seed germinate easily in 1 to 2 

days after sowing while dried seeds take 3035 days 

for germination. Seed remain viable in storage for 

approximately 6 months. Seedlings raised on nursery 

are used for replanting after 46 months. 

Propagation by vegetative method  

It can be propagated through hardwood 

cuttings. The best time for taking cutting is in 

JulyAugust and treatment with 1000 ppm IBA 

improves rooting. Budding, grafting and layering are 

also successful at limited scale. 

Planting 

It is multipurpose tree species. Its method of 

planting and after care differs with use. For hedge, 

seed are sown in 23 rows at 15 cm distance which 

develops an impenetrable fence after regular training 

and pruning. To develop a shelter belt, seedlings are 

transplanted  at 34 m spacing around the orchard. 

For fruit production seedlings of Inga are planted  in 

square system at 8 x 8 m spacing. Vegetative 

multiplied plants are planted at 6 x 6 m spacing. 

JulyAugust is the best time for planting when the 

saplings  are planted in the well prepared and filled 

pits of 60 x 60 x 60  cm. In problematic soil, pits size 

can be enhanced as per need. 

Training and pruning 

Training is essential at initial stage to provide 

better frame work. As avenue plant, the tree trunk is 

kept clean up to 34 m height and then branches are 

allowed in all directions. It does not require regular 

pruning to produce fruits. Pithecellobium tree has 

fast growth rate and vigorous coppicing capacity and 

therefore can withstand any amount of pruning, 

lopping or browsing by animals. For hedge regular 

pruning is necessary. 
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Irrigation  

It is hardy tree and grows very well even 

without irrigation. At initial stage, irrigation is  

required to establish the young plant. Once 

established, irrigation is not mandatory to  produce 

fruits. Irrigation during summer improves fruit size 

and yield. 

Orchard management  

Intercultural operation can be introduced at 

initial stage to control weeds and for better soil 

management. One or two weeding can be done as per 

needs. 

Mulching  

Sweet or manilla tamarind is hardy and 

drought tolerant plants, however, paddy straw, dry  

banana leaf etc.  can be used as mulch beneath the 

tree canopy. Black polythene mulch  is very effective 

to conserve soil moisture. 

Intercropping 

Inter crops such as coffee, tea, cacao, 

cardamom can be taken under humid tropical  

conditions and other seasonal inter crops  like cow 

pea, brinjal, can be grown at  initial stage of manila 

tamarind. 

Mineral nutrition  

Application of 4050 kg FYM and 500 g 

phosphatic fertilizer per tree has been found  

beneficial. Fertilizers should be applied during 

FebruaryMarch and JulyAugust and light  

irrigation should be given after application of 

fertilizers. 

Harvesting, yield, post‐harvest management and 

storage 

Ripe fruits are manually harvested when peel 

colour turns from green to pink or when  pulp 

becomes pinkish in colour. However climbing on the 

tree is a risk because tree has thorny stem and 

branches. To harvest the fruits from a tall (1015 m) 

tree, thin and long bamboo poles  having a sharp  

pruning knife (skeel) fixed at  the top  of it, is  used 

for harvesting. Harvested pods are separated from 

the twigs and packed in bamboo baskets and wooden 

basket for marketing. Fruit can be stored for a few 

days at room temperature. The pulp is extracted from 

the pods by removing the peel and seeds. Fresh fruits 

are eaten. The fruits do not store for long and must 

be eaten within a few days. 

Problem of fruit production 

Fruit cracking or splitting is a major problem. 

Though splitting indicates the maturity of pods by 

showing pinkish pulp and brown seed colour. When 

pods splitting take place, individual pulp segment 

starts to drop on the ground and this dropping of 

segment become serious at the time of attack of birds 

and parrots on the tree. Sudden rainfall facilitates 

pathogen  (fungus and bacteria) to attack on splitted 

pods. 

 

*****
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ue to Covid-19 

lockdowns and 

movement 

restrictions, 

small farmers and 

agribusinesses are often 

unable to process their 

fresh produce and access 

markets. Decline 

demand and low prices 

are leading to heightened 

food waste and income 

loss. Seasonal and 

marginal workers, no 

longer generating 

income, are returning to 

their areas of origin, with 

ripple effects on their households. Facilitating next 

generation Agriculture that is attractive to youth, 

access by youth to markets, business models that 

work, and access to a pool of appropriate skills, 

capacities, knowledge and ways to grow these 

through youth entrepreneurship and job creation 

.continued growth in demand for value added food 

and horticultural products in developing countries 

make a strong business case to invest further in the 

development of agri-food value adding products for 

domestic and regional markets. Unlocking this 

potential require focused 

attention on what young 

people want as well as 

better provision of 

infrastructure and services 

and skills provision, 

especially in rural areas and 

for rural communities, through integrated 

development frameworks. Agriculture value chain 

development programmes need to apply a youth- 

employment lens and youth-sensitive approaches 

and purposefully set rural youth inclusion and decent 

employment as objective. In Uttar Pradesh Taj 

Mahal city of Agra is said to be a hub for processing 

of ash gourd namely ‘Agra ka Petha’ and other 

different value added product. Petha cluster in Agra 

more than a century old.  

 

 

Petha here refers to a form of sweet that is made from 

Ash- pumpkins. The clustering of enterprises 

involved in production of petha sweet occurring in 

Agra due to Availability of raw fruit here and 

fondness of local people for sweets. It is estimated 

that there are as many as 500 units in this industry, 

each one employing on an average 6 person thus 

leading to a direct employment of almost 3000 

persons. Beside, another 1000 persons are depend on 

the related enterprises and trading activities of the 

industry.  

R 

Introduction 

Ash gourd (Benincasa hispida) is a tender 

annual vine which produces large fleshy, succulent 

and densely hair fruit grown for its big size fruit. 

Which are belongs to family Cucurbitacae and genus 

Benincasa thereby java is believed to its origin place. 

In ash gourd less available processing techniques 

make it an underutilized crop. The immense 

nutritional and medicinal 

values of ash gourd 

promoted its processing 

through various values 

added products for getting 

more and more income to 

the farmers. Furthermore 

exploitation of fruit into different value added 

products will minimize post-harvest losses thereby 

providing remunerable returns to the farmers. The 

immature ash gourd fruit is covered by thick white 

flesh and is fuzzy in appearance. It is also known as 

wax gourd as the fruit loses its hair and develops a 

waxy coating after maturity. The well matured ash 

gourd fruits are round, waxy, greyish in color and are 

about 8-12 cm in length and 3-5 kg in weight 

respectively. Ash gourd also referred as winter 

melon (petha kaddu) is extensively Ayurvedic 
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medicine because of its medicinal properties. Ash 

gourd peel wax as an edible coating in fruits; with 

strawberry (Fragaria ananassa) as a model system.  

 

Nutritional Composition 

Moisture 96.50% 

Protein 0.40g/100g 

Fat 0.1g/100g 

Carbohydrates 1.9g/100g 

Ascorbic acid 1mg/100g 

Fiber 0.80g/100g 

Ash 0.39g/100g 

Iron 0.8mg 

Calcium 30mg/100g 

Ash gourd exhibits low calorific value of 10 

Kcal/ 100gm of edible portion.  

 

Health benefits of Ash gourd: 

 Because of its low calorific value ash gourd are 

highly useful for diabetic and obese people 

.Because of it prevents conversion of sugars into 

fat. 

 Due to its antacid action/alkaline nature it may 

help to regulates body pH and neutralize the 

acidity developed in the stomach thereby aids in 

proper digestion also for work as good appetizer. 

 All parts of fruits of ash gourd can be used as a 

medicine. it exhibits diuretic and laxative 

properties. It promotes fluid intake capacity and 

urine output thereby detoxifying the body. 

 Ash gourd in the form of juice (50-100ml) was 

suggested twice in a day in the ayurvedic 

healthcare centers during obesity, nausea, acidity 

and epilepsy. 

                                                                                                                                                                    

Processing of Ash gourd fruit 

The cut opened fruits are highly perishable and 

being bigger in size, it is not possible to consume 

whole fruit in short span of time. The processing of 

ash gourd fruit into various value added products 

minimizes post-harvest losses providing benefits to 

the growers. At the same time the processed ash 

gourd products will provide nutritional and 

therapeutic benefits to the consumers. Some of the 

value added products from ash gourd are: 

1. Petha  
Petha (locally known as Kumbalakai) is a 

dessert, rectangular or cylindrical in shape sweet 

made from ash gourd vegetable which is termed as 

winter melon or white pumpkin. petha manufacture 

in Agra is covered by a geographical indication label 

to certify its origin. 

 

Flow chart for ash gourd “Petha” sweet 

manufacturing process 
Mature Ash gourd 

 

Washing 

 

Cutting longitudinally into long piece 

 

Remove peel, seed and fluffy portion 

 

Pricking with stainless steel forks 

 

Cutting into suitable size 

 

Soaking in lime water (2 %) for 90- 100 minutes 

Thoroughly wash with running water (5-10 min) 

 

Dipping in chilled water (5-7°C for 60 minutes) 

 

Cooking of ash gourd slices in boiling water 100°C for 5 min) 

Boil in sugar syrup (68° Brix) 

 

Cooling in vessel 

 

Packaging in air tight containers 
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2. Kashi Halwa  
Kashi halwa is 

a delicacy popular 

sweet product in 

India. It is 

prepared from 

petha kaddu pulp 

by cooking grated 

gourd in sugar and 

ghee followed by 

addition of khoa in 

final stages. It has 

possess distinct 

gourd flavour 

blended with 

sweetness of sugar and flavor of ghee and khoa. 

General flow diagram for preparation of Kashi 

halwa 

 
Washing, peeling and pitting ash gourd 

 

(Round variety, fully matured with wax coating) 

Cutting and grating of ash gourd 

 

Addition of Sugar and Ghee 

 

Cooking till semisolid consistency 

(Evaporate free moisture until white crease in 

stirring appears) 

 

Addition of khoa 

 

Cool to room temperature  

 

( 

3. Sandga  a Indian heritage product 

Ash gourd pulp 

in combination with 

pulses (bengal 

gram, green gram 

and black gram) is 

utilized in the 

preparation of a 

heritage product 

called sandga. It is a 

highly nutritious 

food having longer 

shelf life. 

Flow sheet for preparation of Indian heritage 

product (Sandga) 

Coarse grinding of pulses (Bengal gram, Green 

gram and Black gram) 

 

Mixing thoroughly in bowl 

 

Addition of Ash gourd pulp 

 

Addition of Spice mix (Chilli powder, turmeric 

powder, cumin seed, ajwain, sesame seed, 

Coriander leaves, garlic/ ginger paste) 

 

Addition of sufficient amount of water 

Preparation of Dough 

 

Cutting dough into small pieces 

 

Spread for sun drying/ Cabinet drying 

 

Air Tight Packaging of product 

 

Storage 

                                                                                                       
4.  Ash gourd kulfi 

Flow chart for preparation of 

ash gourd pulp kulfi 
                                                

 

Selection of ash gourd fruits 

 

Washing and cutting of fruits into two halves 

 

Peel the fruit and separate seeds and fluffy portion 

 

Boil the desired portion in water till soft 

 

Drain out the excess water 

 

Grind the remaining in the grinder for uniform 

quality of pulp 

Add milk and sugar to the pulp (13 % by weight of 

milk) 

 

Cool and fill in the kulfi cones Freezing the cones 

at -20oC for 4-6 hours. 
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Storage stability of Ash gourd 

Formulation and storage potential of Ash 

gourd (Benincasa hispida) and Bottle gourd 

(Lagenaria siceraria) juice blended with the Jamun 

(Syzygium cumini). Both the beverages found to be 

rich in polyphenols, flavonoids, and anthocyanins. 

The Ash gourd–Jamun (AGJ) and Bottle gourd–

Jamun (BGJ) beverages showed significant bio-

accessibility of polyphenols, flavonoids, and 

anthocyanins. Moreover, the addition of sugar was 

found to enhance the bioaccessibility of these 

fractions in both the beverages. Further, the 

biochemical attributes such as physiochemical and 

functional properties of Ash gourd–Jamun and 

Bottle gourd–Jamun blended juice were evaluated 

during the accelerated storage. The total soluble 

solids and acidity and the sensory score did not 

change significantly during the storage period. The 

AGJ exhibited a 35%, 73%, 34% and 35%, whereas 

BGJ shows 32%, 65%, 35% and 20% decrease in 

total polyphenol, anthocyanin, DPPH and 

inflammatory activity during the 2 months of 

storage period respectively. However, the reduction 

was less in Bottle gourd–Jamun beverage. 

 

*****
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Momordica dioca Roxb. 

is a perennial, dioecious 

climbing creeper 

belonging to the 

cucurbitaceae family. It is 

commonly known as 

Spine gourd/Teasel gourd 

(English), Kantola 

(Hindi), Kankoda/ 

Kankera (Rajasthan), Bhat 

korola/Kankrol (Bengali), 

Kartoli (Marathi), Parora, 

Kakrol, Meetha Karela, 

Jungle Karela or small 

bitter gourd and Bhaat Karela. 

The origin place of kakrol is the indo Malaya region. 

It is widely grow in tropical and sub-tropical regions 

of India (Basumatary et al., 2014) and cultivated in 

Maharashtra, West Bengal, Gujarat, Karnataka and 

Madhya Pradesh. Kantola grows wild in Jharkhand, 

Chattisgarh, and Odisha. Kantola tender, Immature, 

small, spiny green fruits are used as vegetables.  Its 

fruits have high demand in the market because its 

high nutritive value, therapeutic value, long shelf-

life and suitable for long-distance transportation. Its 

fruit is closely related to bitter gourd in size, shape 

and taste. 

Nutritive Value of fruits 

The 100 g fresh edible fruit of spine gourd 

contains 84.1% Moisture, 7.7 g Carbohydrate, 3.1 g 

Protein, 3.1 g Fat, 3.0 g Fiber, 4.63 mg potassium, 

1.62 mg sodium, 7.37 mg calcium, 5.04 mg iron, 

3.83 mg zinc and small quantities of ascorbic acid, 

carotene, thiamin, riboflavin and niacin. Apart from 

its fruits has high energy value  288.25 kcal, 9.1 % 

crude protein, 5.44 % cruide lipid, 22.9 % crude fiber 

and 59.31%  carbohydrate in 100 gm in dry weight. 

Medicinal properties of spine gourd fruit: 

The spine gourd leaves have anti-helminthic, 

aphrodisiac, anti-hemorrhoidal, hepatoprotective, 

anti-bronchitic, anti-pyretic, anti-asthmatic, 

analgesic properties and its fruits have diuretic, 

laxative, hepatoprotective, anti-venomous, anti-

hypertensive, anti-inflammatory, anti-asthmatic, 

anti-pyretic, anti-leprosy, anti-diabetic, anti-

depressant properties. 

Climate and soil: 

The spine guard is a summer loving and low 

humid crops. Spine gourd can be cultivated in 

tropical and sub-tropical region. Spine gourd 

requires an optimum temperature of 27 to 33 oC for 

its growth and development. The optimum soil pH 

should be 5.5-7.0 Sandy to loamy soil, high organic 

nutrients, well-drained soil are considered for best 

cultivation. 

Varieties: 

Spine gourd varieties are in different sizes 

and shape which are normally found in the market. 

Local spine gourd is smaller in size than hybrid spine 

gourd but small size spine gourd has high demand in 

the market and its price is also higher than hybrid 

spine gourd. 

Indira Kankoda - 1: 

Spine gourd genotype RMF 37 identified as 

variety “Indra Kankoda”. Kantola hybrid variety 

Indra Kankoda developed by the Indira Gandhi 

Agriculture University. This improved variety is 

cultivated in Uttar Pradesh, Jharkhand, Orissa and 

Maharashtra. This improved variety is resistant to all 

major pests. It starts bearing fruit after 70-80 days 

after planting through seed. The fruits are dark green 

very attractive with long shelf life. The average 

green fruit yield is about 8-10 q/ha during first year, 

10-15 q/ha in the second year and 15-20 q/ha in the 

third year after planting.  

Arka Neelanchal Sree:  

This variety was developed through clonal 

selection at CHES, Bhubaneswar. Its vines are thin 

and spreading type. It is moderately resistant to 

downy mildew and anthracnose, and moderately 

susceptible to caterpillar and angular leaf blight. 
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Field Preparation: 

Field is well prepared by 2-3 ploughing by 

harrow and cultivator and followed by tilling and 

leveling of the soil. The field should be leveled and 

pit size of 30 cm x 30 cm x 30 cm size should be 

prepared.  

Propagation and Planting: 

Kantola is conventionally propagated 

through seeds, tubers and cuttings. The seed rate of 

kantola 2.5-5 kg seeds per ha or 3500-5000 tubers 

for the one hectare area. Spine gourd crops can be 

grown in July to August (rainy season) and January 

to February (summer season). Seeds or tubers are 

sown at a suitable distance, in which the distance 

from plant to plant is 70-80 cm and row to row is 2 

meters. 

 Manure and Fertilizer application:  

Manuring can be done with farm yard 

manure 10-15 t/ha and NPK 120:80: 80 kg/ha of 

land. The full amount of single super phosphate 

(SSP) and muriate of potash (MOP) can be applied 

during the final preparation of field, while nitrogen 

can be applied in two equal doses i.e. at the time of 

vining and before flowering.  

Irrigation: 

The spine gourd is highly sensitive to 

waterlogging and drought conditions. A light 

irrigation should be given after planting/sowing of 

the seeds. Subsequent irrigation may be given at an 

interval of 5-6 days during summer season and as per 

need during rainy season, however, drainage 

channels used for draining out extra water in the 

field.  

Training: 

Training is an important practice in spine 

gourd, which encourage vegetative growth and 

contribute to higher yield and quality of fruits. The 

most prevalent type of training are single stake 

system, bower and kniffin system.  

Weeding and hoeing: 

Weeds affect the growth and yield of spine gourd 

and indirectly act as a host for pests and pathogens. 

In the initial stage of the crop, the first weeding is 

done 30 days after planting/sowing and subsequent 

weeding is done at a monthly interval. In the 

cultivation of Kantola, hand weeding/ hoeing and 

herbicide are used. 

Plant protection:  

A. Insect: Fruit flies and nematodes are major 

insects in the spine gourd crop.  

I. Fruit fly:  

• Select insect resistant varieties should be used for 

the control of fruit fly. 

• Fruit damaged by fruit fly should be collected and 

destroyed. 

• Insect traps should be used to control fruit fly. 

• For the control of fruit fly, foliar spray of organic 

pesticides neem oil @ 3.0 % as should be done. 

II. Nematodes  

• Neem seed cake should be used while preparing the 

field.  

• For the control of nematode, the trap crop / inter-

crop should be used. 

B. Disease 

Downy mildew, powdery mildew, anthracnose, 

angular leaf spot and mosaic are common diseases 

found in the Spine gourd cultivation.  

Control measures: 

• Diseases resistant variety should be used to get a 

better crop. 

• Infected plant should be removed and destroyed. 

• Use of Seed treatment, fungicides/ organic 

fungicides.  

 

Harvesting: Generally, fruits are obtained 80 days 

after planting. The fruit should be tender green 

colour and soft seed (vegetable purpose) at the time 

of harvesting. Fully ripe fruits turn in colour from 

green to orange and red color pulp with matured 

seeds used for seed production. 

*****
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ifferent types of 

mosquito repellents 

are used in against 

the mosquito to 

irritating human by 

insects. All the 

repellents contain 

different type 

chemicals. All the 

repellents species 

specific. All repellents 

are ecofriendlly and not 

hazardous effects on 

human.  

 

Introduction 

Insect repellants are an alternative to the use 

of insecticides. Insecticides which includes 

mosquitoes, ticks, cockroaches etc. It is commonly 

known as bug spray. An individual can be protected 

from insect bites by using these natural insect 

repellants these insect repellants work by masking 

human scent. 

Definition 

A Natural insect repellant is a spray or lotion, 

applied to the skin for the prevention of mosquito 

bite. Natural mosquito repellents were preferred over 

chemical mosquito repellants. 

History 

The Insect repellants are used from the 

ancient period. Different types of plant oils were 

used to kill insecticides. Oil of citronella is one of the 

mostly used repellent from those days. In 1937 

dimethyl phthalate, was discovered. Later several 

other compounds have been evaluated. After 

citronella oil DEET is the most widely used 

mosquito repellent. It has less toxic effects. Attempts 

have been made to find out new active ingredients, 

those derived from natural plants to replace synthetic 

pyrethroid. 

 

 

The nine potential plants were used namely 

 Finger root, Turmeric, Greater galangale, 

Cardamom, Neem, Siamese Cassia, Citronella 

grass 

 These plants consist of high degree of repellency 

against mosquitoes. 

 The potential of volatile oils were extracted from 

these plants.  

Citronella 

 The compounds present in these having repellent 

characteristics. It is most effective and provided 

2 hours of repellency. 

 The crude essential oil consists of five active 

ingredients. It consists of 16 volatile oils. 

The 4 main components present in this includes: 

1. Citronellal 2. Eugenol 3. Gerniol 4. Limonene 

Citronella oil has good efficacy against 44 

mosquitoes in concentrations ranging from 0.05% to 

15% w/v. Citronella based herbal mosquito repellant 

cake which is more effective and cheaper.  

Preparation of citronella leaf cake 

 The Fresh leaves should be taken and were 

grounded into paste. 

 50 to 100 gms of of citronella leaf paste was 

taken. 

 The different binders were added to it. 

 Wet weights were taken and then it should be 

dried. 

 Dry weight cakes were allowed to dry in sun for 

24 hours. 

 As a result citronella leaf cakes were formed. 

 In this preparation it also includes cow dung and 

neem powder.  

Evaluation 

The Mosquito repellent activity that prepared 

cakes were checked its flammability, burning 

efficacy and effectiveness. Ash produced by cakes 

were weighed and recorded. The cakes were burn in 

selected mosquito prone areas only. In the evening 

or night time. Only in selected areas only the cakes 

should be burn for the first time. The cakes were 

conducted to check its combustibility.  
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Flammability test 

 The Flammability test is done to observe its 

fumes. The cakes were burnt using candles. 

 After the burning of that coil is completed the ash 

which is produced to be collected.  

 The quantity of ash, irritation produced by 

different combination of cakes and the time 

period should be recorded. 

 The main point is that the coil should be burn 

completely. 

 After that note the high residual percentage and 

less residual percentage. And compare with the 

other combinations.  

Mosquito repellency test 

1. By selecting mosquito prone areas. 

2. The test should be done in the evening near the 

bushes, shrubs, and the areas were the more 

mosquitoes are present. 

3. After allowing them to burn check if the 

mosquitoes are present or escaped away from the 

burning cakes. If is it is not worked properly then 

some more ingredients were added to the 

preparation for the better results. 

4. It may include addition of neem powder for the 

better repellency activity. 

5. The effectiveness of both the combination was 

further increased by adding 10% citronella oil.  

Background 

 The plant compounds are used in preventing 

attack from phyto phagous. 

 The repellency of plant material has been 

exploited for thousands of years by man, most 

simply by hanging bruised plants in houses. 

 Plants have been used in the form of fumigants 

where plants were burnt to drive away 

mosquitoes and later as oil formulations applied 

to the skin. 

 Natural smelling repellants are preferred because 

plants are perceived as a safe and trusted.  

 In Roman and Indian scholars Plant-based 

repellents are still extensively used in this 

traditional way throughout rural communities in 

the tropics because for many of the poorest 

communities the only means of protection from 

mosquito bites that are available, and indeed for 

some of these communities, as in the Europe and 

North America “natural” smelling repellents are 

preferred because plants are perceived as a safe 

and trusted means of mosquito bite prevention. 

 Lemon Eucalyptus was discovered in the 1960s 

during mass screenings of plants used in Chinese 

traditional medicine. 

 Lemon eucalyptus essential oil, comprising 85% 

citronellal, is used by cosmetic industries due to 

its fresh smell. 

 However, it was discovered that the waste 

distillate remaining after hydrodistillation of the 

essential oil was far more effec-tive at repelling 

mosquitoes than the essential oil itself. 

 Many plant extracts and oils repel mosquitoes, 

with their effect lasting from several minutes to 

several hours.  

 Their active ingredients tend to be highly 

volatile, so although they are effective repellents 

for a short period after application, they rapidly 

evaporate leaving the user unprotected. 

 Citronella was originally extracted for use in 

perfumery, and its name derives from the French 

citronelle around 1858. 

 It was used by the Indian Army to repel 

mosquitoes at the beginning of the 20th century 

and was then registered for commercial use in the 

USA in 1948. 

 Today, citronella is one of the most widely used 

natural repellents on the market, used at 

concentrations of 5-10%.  

 This is lower than most other commercial 

repellents but higher concentrations can cause 

skin sensitivity.  

Essential oils: 

Essential oils distilled from members of the 

Lamiaceae (mint family that includes most culinary 

herbs), Poaceae (aromatic grasses) and Pinaceae 

(pine and cedar family) are commonly used as insect 

repellents throughout the globe. Many members of 

these families are used in rural communities through 

burning or hanging them within homes. Almost all 

of the plants used as repellents are also used for food 

flavouring or in the perfume industry, which may 

explain the association with these oils as safer 

natural alternatives to DEET despite many oils 

causing contact dermatitis. Many commercial 

repellents contain a number of plant essential oils 

either for fragrance or as repellents including 

peppermint, lemongrass, geraniol, pine oil, 

pennyroyal, cedar oil, thyme oil and patchouli. The 
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most effective of these include thyme oil, geraniol, 

pep-permint oil, cedar oil, patchouli and clove that 

have been found to repel malaria, filarial and yellow 

fever vectors for a period of 60-180 mins. Most of 

these essential oils are highly volatile and this 

contributes to their poor longevity as mosquito 

repellents. However, this problem can be addressed 

by using fixatives or careful formulation to improve 

their longevity. For example, oils from turmeric and 

hairy basil with addition of 5% vanillin repelled 3 

species of mosquitoes.  

Conclusion: 

Currently, the use of synthetic chemicals to 

control insects and arthropods raises several 

concerns related to environment and human health. 

An alternative is to use natural products that possess 

good efficacy and are environmentally friendly. 

Among those chemicals, essential oils from plants 

belonging to several species have been extensively 

tested to assess their repellent properties as a 

valuable natural resource. Citronella (Cymbopogon 

winterianus) oil is the essential oil whose repellent 

activities have been demonstrated, as well as the 

importance of its leaf remains which are generally 

thrown as waste are the main focus of this study. 

Citronella leaf remains in the form of cakes is the 

first and preliminary report. In addition, the use of 

other natural products in the mixture, such as 

binders, could increase the protection time, 

potentiating the repellent effect of some essential 

oils. 

 

*****
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luster bean Cluster 

bean [Cymopsis 

tetragonoloba (L.) 

Taub.] Has become 

popular not only for 

consumption as 

vegetables but also as 

good source of useful 

industrial ‘Guar gum’. 

Cluster bean commonly 

known as guar and it has 

come to be recognized as 

a summer, annual, 

drought tolerant, well 

adapted to arid and semi-

arid climates with hot 

temperatures legume crop. This crop has agreat 

industrial importance in recent years, mainly due to 

the presence of gum (galactomannan) in its 

endosperm, which constitutes about 30-32 per cent 

of the whole seed. Cluster bean is commercially 

grown in India, Pakistan and U.S.A. and to a limited 

extent in Australia, Brazil and South Africa. It is 

grown in the ratio of 1:10 as a mixed crop. The 

cluster bean crop is grown for different purposes 

such as vegetable, green manure and seed 

production. Besides all these, it provides concentrate 

and fodder for cattle and adds fertility to soil by 

fixing considerable amount of nitrogen fixation 

(Yogi et al., 2016). Guar gum is also used in paper, 

pharmaceutical and cosmetics industry. Cluster bean 

pods are rich in soluble fiber and lower blood 

cholesterol. It contains vitamin C, K and A, dietary 

fiber, folate, iron and potassium. Cluster bean seeds 

contain 28-33% gum which is one of the products 

due to which the crop has a new industrial crop of 

export value (Kanwar et al., 2016). In India, guar 

cultivation is accounted for about 75 percent of 

global trade and 80 percent to total guar production 

in the world (Swamy and Naveena, 2015). In India, 

cluster bean is being grown in the area of 4.2 million 

hectares with a production of 2.42 million tonnes of 

cluster bean seed with an average productivity of 567  

 

 

 

 

kg/ha. clusterbean is cultivated as pure crop in 75280 

hectares and as mixed crop in 54782 hectares area.  

Cluster bean crop suffers due to number of 

diseases like vascular wilt (Fusarium moniliforme 

and Fusarium sp.), Charcoal rot (Macrophomina 

phaseolina), Powdery mildew (Leveillula taurica), 

Anthracnose (Colletotrichum capsici) and Alternaria 

blight (Alternaria cyamopsidis).   

Powdery mildew  
Causal organism:   Leveillula taurica  

Distribution and importance  
Powdery mildew caused by Leveillula taurica 

is one of the major constraints in the production of 

cluster bean and it was observed for the first time in 

Arizona on guar and on the native hosts Nicotiana 

trigonophylla and Caesalpinia gilliesii. Powdery 

mildew under favourable condition causes yield 

losses upto 50-6-0%. 

Symptoms  

 The symptoms of the disease start with white 

powdery growth over the leaf surface. This white 

growth consists of the fungus and its spores. 

  First symptoms of powdery mildew were 

noticed as minute visible and almost circular 

white fungal colony on lower surface of lower 

most leaf and progressed towards upper leaves 

on both the surface. 

 Symptoms of the disease were noticed on all the 

White powdery spots of the disease further 

increased in number, enlarged and coalesced to 

form big whitish blotches covering entire leaf 

surface. 

  The heavily infected plants exhibited apparently 

talcum powder like appearance from the outside.  

 As the disease advanced, the white or dirty white 

colour of the spots changed grayish, brown 

coloured and the affected leaves turned pale 

yellow or brown, curled and became wrinkled. 

Such leaves later get dried and defoliated.  

 The disease also appeared at flowering of the 

crop and continued to progress till physiological 

maturity of the crop. Under severe incidence, 
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disease spread on the stem, branches, flowers 

and pods. Small, scattered, whitish powdery 

patches of the fungus growth were appeared on 

the leaves, stem, flowers and pods and whitish 

powdery mass of the fungus. 

Symptoms of the disease on leaf surface 
 

Host range  
The hosts of L. taurica comprise more than 700 

species.  Likewise it has been reported from tomato, 

artichoke, eggplant and many more crops.  

Biology and Spread  
Conidia were dimorphic (pyriform and 

cylindrical), unicellular, hyaline and measured 46.3-

69.1. Cluster bean plants are susceptible to 

Leveillula taurica. Generally the cool and dry 

weather favour the disease. However, it is found in 

severe form in summer season showed diversity of 

pathogen to grow and x 15.4-26.7 and 44.9-64.2 x 

15.6-23.1 µm for the pyriform and cylindrical 

conidia, respectively. The conidiophores were erect, 

stout and ellipsoid to cylindrical in shape and 

measured 97-124 µm bearing 2-conidia in chain. The 

pathogen is air borne in nature and wide host range 

provides shelter for survival. Cool and dry weather 

favours the disease. However, it is found in severe 

form in summer season showed diversity of 

pathogen to grow and survive in hot weather also.  

Management: 

The disease can be controlled by spray of 

wettable sulphur like suffix at the rate of 2-3 kg ha-

1 or dusting of sulphur powder @ 20-25 kg ha-1 or 

spray of dinocap @ 1.5 ml L-1 of water.  They 

noticed that the new triazole compounds viz., 

propiconazole, hexaconazole, penconazole and 

triadimefon gave good control against L. taurica f. 

sp. cyn are causing powdery mildew of artichoke. 

Similarly, Nagaraja and Naik (1998) evaluated the 

relative efficacy of various fungicides for the 

control of powdery mildew of pea by imposing three 

sprays at 15 days interval. All three triazoles viz., 

propiconazole (0.1%), penconazole (0.1%) and 

difenoconazole (0.1%) exhibited promising activity 

against powdery mildew. Early sown crop has been 

observed to escape the disease. 

 

******
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Selection Differential 
The average superiority of the selected 

parents over its population mean before selection is 

known as selection differential or Difference 

between mean of the selected parents and the 

population mean before selection are called selection 

differential. 

SD =      Xs- X  

Where, SD is selection differential  

Xs is mean of selected parents  

X is the population mean of before selection 

or 

The phenotypic superiority of the selected 

parents is known as selection differential. It may be 

either due to better genes or better environment or 

both. 

SD = Genetic Superiority + Environment 

      = (Additive genetic + non additive genetic) + 

Environment 

The genetic part of phenotypic superiority of 

selected parents is more important for genetic 

improvement of the progeny. This is because the 

genetic part of the phenotypic superiority is 

transmitted to the progeny and environmental part of 

superiority does not transmit to the progeny.  

Intensity of selection 

Standardized selection differential is known 

as intensity of selection.  

SD 

i   =   

σP 

Whereas,   

i  =  Intensity of selection 

SD = Selection differential  

σP = Phenotypic standard deviation of the trait.  

The intensity of selection, i, is also taken 

from normal frequency distribution curve as: 

                                                 Z 

                                         i =  

                                                 P 

  Where,   

P is the proportion of animals selected or  

            It is the area of the truncated distribution 

            Z is the height of frequency distribution 

curve where the group of selected animals is 

represented,  

Factors Affecting Selection Differential (SD) or 

Intensity of Selection (i): 

The following factors determine the intensity 

of selection (i) or selection differential (SD)-  

(i) Proportion of population selected (p): There 

is inverse relation between proprotion of  

population selected  and selection differential. 

This implies higher the proprotion of animals   

selected, the SD will be low than when the p is 

low. 

 

(ii) Phenotypic Variabilty (σP): Phenotypic 

standard deviation of trait selected for is very 

important to influence the SD and response to 

selection. If the phenotypic variability in a 

character is high then SD will be high. 

 

(iii)  Sex of animal under selection: The SD is large 

in case of males. This is because fewer males are 

required for breeding and hence intensity of 

selection will be higher. 

 

 (iv) No. of character under selection: The increase 

in number of traits under selection reduces the 

selection differential. This is because an animal 

may not be outstanding in all the characters. 

 

Genetic gain 

The change produced in the mean genotypic 

value of the progeny population due to selection. The 

improvement in livestock through selection means 

difference between the progeny mean and the 
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parental mean. This, in animal breeding is called 

response (R) or genetic gain (∆ G).                                                                    

 

∆G = h2 SD  or  ∆G= h2i σP   

Where,    

             h2 = Heritability of the trait  

   i = Intensity of the selection  

  σA= Genotypic standard deviation 

Genetic gain per year: 
As the generation interval of different species 

and even within a species varies with feeding and 

management, the standardized measure of genetic 

gain will be per unit time which can be obtained as: 

                                     h2. Selection differential           

    G per Year =              

                                   Generation interval in years 
   

       The generation interval is the time interval 

between generations with respect to the same stage 

of the life cycle and it is defined as the average age 

of the parents at first calving (delivery) of their 

offspring. or The generation interval is the time 

interval between the same stages in the life cycle of 

two successive generations.  

Response to selection: 
Superiority of the progeny of the selected 

parents over its parental population (from which they 

come out) before selection is known as response to 

selection. or 

The differences between mean phenotypic 

value of progeny of selected parents and the parental 

generation before selection to which their parents are 

concerned is known as response to selection. 

 

 

R =  Xs(p)  –  X0 

 

Where  

 R= Response to selection  

  

          Xs(p)= Average of the progeny of the selected 

parents  

 

           X0= Population mean of the parents 

population to which the selected parents comes out.  

 

Factors affecting response to selection: 

The response to selection depends on the 

following factors- 

1.  Additive genetic variability (σ2 A) of trait. 

2.  Intensity of selection. 

3.  Accuracy of selection (rAP).  

4.  Population size. 

5.  Generation Interval. 

 

1. Additive genetic variability (σ2A) of trait: The 

additive genetic variability is the main stem and the 

raw material on which the selection acts. The σA has 

direct relation with R. The selection is not effective 

if genetic differences among do not exist. 

2. Intensity of selection: This depends on 

proportion of animal selected (P). When P is small, 

the selection is said to be more intense. The R will 

be more when P is small. This is because when few 

animals will be selected, the selection differential 

will be high and hence R will be high. 

3. Accuracy of selection (rAP): The breeding value 

for a trait cannot be recorded directly but it is 

predicted and its prediction requires more sources of 

information for its accurate prediction. The 

information to estimate the true breeding value of an 

animal may be collected on performance of the 

animal itself and or of its any close relatives. The 

accuracy of selection is taken as the correlation 

between the true breeding value of an animal and the 

source of the information (selection criteria) used to 

estimate the breeding value. The rAP is directly 

related to heritability because it is equal to square 

root of heritability. Thus if rAP is high then   h2 will 

be higher and hence genetic gain or response to 

selection will also be higher. 

4. Population size: The population size influences 

the R by way of influencing the inbreeding and 

genetic drift. 

5. Generation interval: The genetic response per 

unit of time (year) depends on the generation 

interval. If generation interval is shorter, the genetic 

gain per year will be high. 

 

*****
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he term “Nutraceutical” is a blend of two 

words, “nutrient” (a nourishing food 

component) and “pharmaceutical” (a 

medicinal drug).  The name was coined in 

1989 by Stephen DeFelice, founder and chairman of 

the Foundation for Innovation in Medicine, an 

American organization, located in Cranford, New 

Jersey.  Health ministry of Canada which defines 

nutraceutical as a product isolated or purified from 

the food, generally sold in medicinal form not 

associated with food and demonstrated to have a 

physiological benefits and also benefits against 

chronic diseases.  

Difference between pharmaceutical and 

nutraceutical 

Pharmaceuticals may be considered as drugs 

used mainly to treat diseases, while nutraceuticals 

are those that are intended to prevent diseases. 

Pharmaceuticals are substances which have (or have 

had) patent protection as a result of expensive testing 

to confirm to the specifications of respective 

Governments. Classic example of nutrients is 

synthetic vitamins. 

Some of the fruit crops having tremendous 

potentialities of being exploited as nutraceuticals 

are as follows:  

Annona 

Antidiabetic property of Annona muricata 

using leaf aqueous extract on pancreating b-cells of 

streptozotocin-treated diabetic rats. Adewole and 

Caxton-Martins (2006)  Annona reticulata against 

breast cancer cells (T-47D) and found that Annona 

reticulata leaves’ methanoic extract (ARME) was  

found effective against T47D. The active component 

responsible for anti-tumor properties in annonaceous 

fruits are annonaceous acetogenins. Annonaceous 

acetogenins are believed to inhibit mammalian 

mitochondrial NADH-ubiquinone reductase 

(Complex I) and induces gastric cell death. 

Apple 

Its consumption is related to positive effects 

on ageing and cognitive decline, asthma and 

pulmonary function, weight management, bone 

health and gastrointestinal health. The polyphenols 

present in apples include flavonols (quercetin 203- 

108mg/100g), and phenolic acids 10-5mg/100g). 

Moreover, apple leaves contains phenolic 

compounds such as 3-hydroxyphloridzin, phloridzin 

and quercetin-3-O-arabinoside.  Moreover, apple 

leaves contains phenolic compounds such as 3-

hydroxyphloridzin, phloridzin and quercetin-3-O-

arabinoside and rutin. 

Banana  

Banana has high nutraceutical and 

pharmaceutical value, an aspect for which it is 

gaining popularity nowadays. Banana is a rich 

source of Vitamins like Thaimine (0.031 mg), 

Riboflavin (0.073 mg), Niacin (0.065 mg), 

pantothenic acid (0.034 mg), Vitamin B6 (0.4 mg), 

Folate (20 μg), Choline (9.8 mg) and Vitamin C (8.7 

mg) and minerals like Iron (0.26 mg), Magnesium 

(27mg), Manganese (0.27 mg), Phosphorus (22 mg), 

Potassium (358 mg), Sodium (1 mg) and Zinc (0.15 

mg) per 100 gm of raw banana. 

Citrus 

Citrus fruits are rich sources of flavonoids. 

Hesperidin, a citrus bioflavonoid is a flavanone 

glycoside. Citrus sinensis and tangelos are the richest 

dietary sources of hesperidin. The membranous parts 

and peel of lemons and oranges have the highest 

hesperidin concentrations.  Hesperidin is used for the 

treatment of venous insufficiency and hemorrhoids. 

Citrus fruits are also rich sources of limonoides 

which are human health promoters, and have 

anticancer, antioxidant, antibacterial and antifungal 

properties.  

Guava  

Guava fruits are rich in Vitamin C (299 mg 

per 100g) and minerals like calcium (0.01%), 

phosphorus (0.04%) and iron (1%). Guava is a rich 

source of essential oils which are claimed to have 

T 

FRUITS AS NUTRACEUTICALS 

FOR HEALTH IN 21ST 

CENTURY 

Vinay Joseph Silas  

Teaching Associate  

Rama University, Mandhana, Kanpur 



 

September, 2021/ Issue-17/Page | 116 

   

antinoiceptive, repellent, insecticidal, anticancer and 

anti-inflammatory effects effects. Guava is a rich 

source of lycopene, 100 g of pink guava fruit 

provides 5204 µg of lycopene which is nearly twice 

the amount than in tomatoes. Lycopene in pink 

guavas prevents skin damage from UV rays and offer 

protection from prostate cancer.  

Jamun  

It is used in the Unani system of medicine 

wherein the use of the plant in liver tonic, enrich 

blood, strengthen teeth and gums and form good 

lotion for removing ringworm infection of the head 

is done isolated four different compounds, viz. 

Lupeol, 12-oleanen-3-ol-3ß-acetate, Stigmasterol, 

ßsitosterol from n-hexane fraction of S. cumuni leaf 

extract. These compounds have potential 

antidiabetic activities which support the traditional 

use of the leaves as being remedy for treating 

diabetic patients.  

Papaya 

It is valued for its nutraceutical properties 

effect of quality controlled fermented papaya 

preparation, which is a nutraceutical, on skin aging 

markers and reported the consistent biological and 

gene regulatory improvement in the skin. Papaya 

skin, pulp and skin contains a wide range of 

phytochemicals including carotenoids and 

polyphenols. Papaya skin and pulp contains benzyl 

isothiocyanates and benzyl glucosinates, which 

increases at the time of ripening. 

  Papain, the proteolytic enzyme present in 

papaya has antioxidant and gelation lytic properties. 

Pineapple 

Pineapple, Ananas comosus of Bromeliaceae 

family is a storehouse for several unique health 

promoting compounds, minerals and vitamins that 

are important for optimum health.  The active 

principle present in pineapple is Bromelin, which 

belongs to a group of proteolytic enzyme. 

Bromlain has therapeutic benefits like the 

treatment of angina pectoris, bronchitis, sinusitis, 

surgical trauma, and thrombophlebitis, debridement 

of wounds, and enhanced absorption of drugs, 

particularly antibiotics.  

 

Mango  

The fruit plant highly valued for its strong 

aroma, intense peel coloration, delicious taste and 

high nutritive value, owing to its high Vitamin C 

content, β-carotene and minerals. There is an 

abundance in the presence of polyphenolic 

compounds in mango, which are higher in peel than 

pulp and highest in leaves and stem barks. 

The presence of polyphenolic compounds, 

viz. gallic acids, (mdigallic and m-trigallic acids), 

gallotannins, quercetin, isoquercetin, mangiferin, 

ellagic acid, and β-glucogallin in the mango pulp. 

Mangosteen 

Traditionally, various parts of the plant has 

been used as medicine in Southeast Asia since to 

treat skin implications, dysentery and urinary tract 

infections (UTI). The peel of mangosteen contains 

xanthonoids like mangostin and other 

phytochemicals. Presence of Hydroxy Citric Acid 

(HCA) is reported, which imparts the detectable tart 

taste of mangosteen. 

Conclusion 

The inclination of modern day consumer 

towards healthy food is ever-growing.  

Nutraceuticals, which fall under the category of 

health improving foods has been gaining 

tremendous popularity nowadays.  Nutraceuticals is 

a broad terminology which has several sub-sections.  

Fruits alongside with vegetable, fall under the 

category of protective foods and are tremendous 

sources of nutraceuticals and therefore for 

optimizing health of an individual regular 

consumption of fruits and vegetables is of utmost 

importance. 

*****
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rom the tradition 

onwards, Indian 

agriculture have 

been dependent 

on the weather and the 

vagaries of the 

monsoon in particular. 

Uncertainties of 

weather and climate 

pose a major threat to 

food security of the 

country. Extreme 

weather events like 

heavy rains, cyclone, 

hail storm, dry spells, 

drought, heat wave, cold 

wave and frost causes considerable loss in crop 

production every year. Under such conditions 

farmers may get good results by adopting/following 

the scientists’ weather advisories of particulars 

region. Farmers can know the information of pest 

and diseases incidence different crops in advance 

through this weather based suggestion issued by 

research institutes. So that farmers can take 

management practices in time. Weather services 

provide a very special kind of inputs to the farmer as 

advisories that can make a tremendous difference to 

the agriculture production by taking the advantage of 

benevolent weather and minimize the adverse impact 

of weather. 

 

National medium range weather forecast: 

India Meteorological department, Indian 

Agricultural Research Institute, Department of 

Science and Technology, State Agricultural 

Universities Jointly issuing   national medium range 

weather forecast though GKMS scheme (Gramin 

Krushi Mausam Sewa).  Through this scheme 

farmers can get weather information of the particular 

region five days in advance. Based on prevailing 

weather conditions of the particular region, scientists 

prepared weather advisory for different 

crops/livestock and disseminated through 

department of agriculture, radio, television, whatts 

app groups print and electronic media to the farming 

community. 

Broad Spectrum of Agromet Advisories include:  

 Planning for sowing/ transplanting of kharif 

crops based on onset of monsoon.   

 Sowing of rabi crops using residual soil 

moisture.   

 Fertilizer application based on wind condition.   

 Delay in fertilizer application based on intensity 

of rain.  

 Prediction of occurrence of pest and disease 

based on weather.   

 Propylactive measures at appropriate time to 

prevent pest and diseases.  

 Weeding/Thinning at regular interval for better 

growth and development of crop.   

 Irrigation at critical stage of the crop.   

 Advisories for timely harvest of crops. 

Weather based agro advisories: 

 When the wind speed is greater than 15 km do 

not go for sprayings of plant protection and 

herbicides. 

 Herbicidal sprayings should be done within 48 

hours after sowings at sufficient soil moisture to 

reduce evaporation. 

 After onset of monsoons, whenever 60-75 mm 

rainfall receives farmers can go for sowings for 

kharif season. 

 When the crop subjected to dry conditions, 

sprayings of nutrients viz., 2% urea or DAP or 

Potassium nitrite or multi-K in two splits are 

advised based on crop growth stages. 

 When the weather conditions are cloudy with 

rainfall forecast, do not go for sprayings of any 

chemicals. 

 After spraying of herbicides and pesticides there 

should be no rain for at least 4-6 hours. 
 Fertilizer application is done only when slight 

moisture in soil or after 20-25 mm rainfall 

received. 

F 

ROLE OF WEATHER CHANGES 

IN AGRICULTURE 

…? 
A. Sowjanya 

Research Associate, RARS, 

Chintapalle 

D. Sekhar 

Senior Scientist, RARS, 

Chintapalle  

B.V.Sagal 

Research Associate, CRIDA, 

Hyderabad  

G. Rama Rao 

Associate Director of 

Research, RARS, Chintapalle 



 

September, 2021/ Issue-17/Page | 118 

   

Influence of weather in different crops: 

Rice: 

 In the months of August – September, high 

rainfall with high humidity with hot weather, 

night temperatures between 21-23 degrees 

Celsius leads to the development of brown plant 

hoppers, 

 Snow or cloudy weather, humidity above 90% or 

thunderstorms during the flowering stage are 

favorable for the development of false smut 

disease. 

 From October to February months the night 

temperatures are 18-22 degrees Celsius and the 

difference between day and night temperatures 

are more than 10 degrees Celsius, Humidity in the 

air is more than 90%, drizzle, cloudy, snowy 

weather is favorable for blast. 

 Mainly between August - October months 

temperature ranges 28-32 degrees Celsius, 

humidity above 90%, Cloudy and light rain 

showers favorable for sheath blight. 

 Dry conditions experimented by the crop after 

receiving high rainfall, daytime temperature of 35 

degrees Celsius, night temperature of 17 degrees 

Celsius, cloudy, high humidity in the air favorable 

for leaf folder. 

 In the month of November, less rainfall, more 

than 7 hours of sunshine per day leads to 

development of panicle mite. 

 Dry weather, low night temperatures, low air 

humidity and high sunshine for more than 7 hours 

a day are favorable for stem borer. 

Maize: 

 At the time of flowering stage, high relative 

humidity, temperatures ranges between 18-27 0C, 

snow with light drizzling are favorable for 

tursicum leaf blight. 

 Dry conditions and hot weather at the time of 

milky stage of grain development are leads to 

favorable for wilt diseases. 

 

 
Blight 

 

Groundnut 

 At 30-35 days after sowing of ground nut, 

occurrence of dry conditions, sudden increase of 

day time temperatures from 3-5 0C are favorable 

for leaf folder. 

 Day time temperatures are between 30-32 0C, 

night temperatures are between 21-24 0C, the 

rainfall is greater than 4mm are favorable for red 

hairy cater pillar. 

  

Blast 
Brownplant hopper 

damage 

 
 

False smut Sheath blight 
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 Rajmash 

  When the weather is dry for a 7 to 10 days, white 

fly severity is increased inturn it leads to 

development of yellow mosaic virus incidence. 

 If continuous rains for a period of 4-6 days in 

rajmash leads to stagnation of water in fields and 

this favorable for wilt disease. 

Redgram: 

 Early monsoon with low rainfall and in the month 

of November high rainfall, a sudden increase in 

night temperatures are favorable for development 

of pod borers.  
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acterial and 

fungal plant 

pathogens are 

known to produce 

diffusible toxins in 

infected plants. These 

phytotoxins are 

harmful to plants in 

very low 

concentrations, and 

many reproduce at least some of the symptoms of 

the relevant bacterial or fungal disease. Several 

phytotoxins have been shown to be involved in 

pathogenesis. The first plant/pathogen system to be 

investigated was the tomato wilt caused by Fusarium 

oxysporum f. sp. lycopersici. Several phytotoxic 

compounds, such as fusaric acid and 

aspergillomarasmins, were extracted and purified 

from culture filtrates and proved to induce wilt when 

applied to tomato cuttings in small concentrations. 

This is a wilt toxin produced by a non-vascular 

pathogen, Fusicoccum amygdali, a fungus which 

causes bud cankers on shoots of almond and peach 

trees. Fusicoccin is perhaps the best understood of 

the toxins involved in plant diseases. After the 

producer pathogen has infected the host, the toxin is 

readily translocated by the transpiration stream from 

the invaded bark tissues to the leaves. 

Toxin 

“Micro-organisms are pathogenic only if 

they are toxicogenic: in other words, the agents 

responsible for diseases can damage their hosts only 

if they form toxins-microbial poisons that penetrate 

into host tissue”. 

“A toxin as a product of a microorganism or 

of a microorganism host complex which acts on 

living host protoplast to influence disease 

development or symptoms” (Figure- 1). 

 

Figure 1: Target sites of Toxin in Plant cell 

Mechanism of pathogenic microorganisms: 

 Toxin can infect the metabolism and functional 

activity such as transcription translation and cell 

elongation. Control growth and development 

such as harmone anti harmone and other 

substances. Production and release of enzymes 

that breakdown the cell wall. The bacterial cells 

and the host breakdown products also contribute 

to xylem plugging in such disease.  

 Interfere with the normal metabolism of organic 

molecules like vitamins, minerals carbohydrates 

and proteins. Plant pathogenic microorganisms 

produce a high molecular toxins. And this toxins 

will disturb the normal xylem and phloem 

transportation. So the xylem and phloem disturb 

the normal metabolic process in the plant cell. 

Toxins have the low molecular weight which 

comes under the tab – toxin. Growth effecting 

compounds like gibberlin which extracts from 

Gibberlla fujikora (Pakane disease in rice) or 

foolish disease in rice which induce extreme cell 

division such as crown gall. 

Types of toxins: 

Phytotoxin 

Any compound produced by a 

microorganisms which is toxic to the plant is called 

Phytotoxin. They are nonspecific incite few or none 

of the symptoms that are incited by the pathogen and 
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hence there is no correlation between the toxin 

production and pathogenicity.  

Eg: Lycomarasmin, alternaric acid. 

Pathotoxins 

Major determinants of disease and 

pathogenicity. Induces all typical disease symptoms 

and is correlated with pathogenicity. They play a 

crucial role in disease production and produce 

disease symptoms characteristic of the disease 

susceptible plant. These toxins may be produced by 

the pathogen, host or interaction between them.  

Eg: Pyricularin. 

Vivotoxins 

Toxin produced in vivo (in infected tissues) 

& involved in the functions in disease development, 

but not as the initial inciting agent. The Substance 

produced by in the infected by the pathogen and or 

its hosts which functions in the production of the 

disease but is not itself the initiating agent of the 

disease. They laid down following criteria for which 

a substance must fulfil before being called a 

Vivotoxin. It should be isolated only from diseased 

plant and not from health plant. It must be 

characterized chemically. It must produce symptoms 

of the disease or a portion of the syndrome when 

introduced in a pure from into a healthy plant.  

Eg: Fusaric acid and pyricularin. 

Host-specific toxins - Toxin produced by the 

pathogenic microorganisms toxic only to the host of 

the pathogen at physiological concentration and 

show little or no toxic effect on the non-susceptible 

plants are called host specific toxin which are 

regarded as the pathogenicity factors, affect only 

those plants that are hosts of the toxin-producing 

organisms. At high concentration even the non-

susceptible plants are affected. 

 

 

 

Host non-specific toxins 
Some toxic substances of plant pathogens are 

shown to produce all or part of the disease symptom 

not only the host plants but also on other species of 

plants that are not normally attacked by the pathogen 

in nature. These substances are not essential for 

pathogen to cause disease but increase the extent of 

disease caused by the pathogen which are toxic to 

both hosts and non-hosts of the pathogen alike, are 

considered are virulence. 

Victorin – induced cellular responses 

In normal situation, victorin is not viable, if 

there is no recognition and disorganization of cells 

taken place. And also mitochondrial response is 

declined. If victorin is viable / active, victorin 

molecule bind in the cell wall of specific recognition 

site, in specific recognition site receptor molecule 

receive the signals from victorin and this response or 

stimuli where passes through plasma membrane and 

cytoplasm respectively. The form of stimuli the 

victorin induces cellular responses in ionic state. 

This induce defense response as well as apoptosis. 

After the cell death victorin directly penetrate into 

the cytoplasm and imbibe outer membrane of 

mitochondria and arrest GDC activity. So based on 

the GDC activity cellular disorganization taken 

place. 

Conclusion 

The toxic effects have not yet received the 

same attention as the biological activities of other 

mycotoxins produced by fungal species belonging 

to more well-known toxigenic genera such as 

Aspergillus, Fusarium and penicillium. However, 

mycotoxins should not be underestimated since they 

are produced by several pathogenic species 

frequently associated with a wide range of diseases 

in many many plants of high agrifood values. 

 

 

*****
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rohexadione-

calcium is a 

plant bio 

regulator, 

primarily used to inhibit 

excessive vegetative 

growth in fruits and 

other crop plants. It is a 

gibberellin biosynthesis 

inhibitor currently 

marketed by BASF as 

Apogee. It is currently registered for apple to reduce 

the apical dominance. The net effect is a reduction 

in immobile, biologically active GA1 and an 

increase in the levels of mobile, but inactive GA20.  

Moreover, prohexadione-calcium has various 

advantages as compared to other plant growth 

retardants; it has negligible toxicological effects, 

short persistence period in plants and soil and 

provides resistance to various diseases and insects 

by inhibiting the biosynthesis of phenol. It is 

emerged as a new approach that produces shortest 

shoot length and did not have any negative effect on 

yield, fruit quality as well as return bloom. Although  

many  plant growth  retardants  are  used  such as 

adenile benzyl amine, GA12 aldehyde (is used to 

reduce the acidity in fruits), chloroqemutat (causes 

reduction in shoot length) and ethephon  (requires 

high dose for shoot reduction but sometimes it leads 

to substantial thinning) are used to overcome the 

problems like excessive vegetative growth and 

alternate bearing in fruit plants but it has been found 

that application of prohexadione-calcium 

significantly reduces such problems when  applied  

at  appropriate  time  and  in  proper  quantity. A 

number of reports have confirmed that it is an 

effective growth retardant that retards shoot growth 

and favours quality fruit yield. So, prohexadione-

calcium is only a solution for reducing the 

vegetative growth in fruit plants without affecting 

fruit yield and quality.  

 

 

Chemistry and Manufacture   

Active Constituent 

 The active constituent prohexadione-calcium 

is manufactured in Japan by Ihara Chemical Industry 

Co., Ltd, 1800 Nakanoko, Fujikawa-cho, Ihara-gun, 

Shizuoka (Approval Number: 59700). 

Chemical Characteristics of the Active Constituent 
Common Name Prohexadione-calcium 

Synonyms and 

Code Number 

BX-112, KUH-883, 

KUM-883, LAB 285 342, 

BAS 9054 W, BAS 122 

W, BAS 125 W 

Chemical Name 

(IUPAC) 

 

(CA) 

Calcium 3-oxido-5-oxo-4-

propionylcyclohex-

3enecarboxylate 

Calcium 3-oxido-5-oxo-4-

propionylcyclohex-

3enecarboxylate 

Chemical Abstracts Service (CAS) 

Registry Number 127277-53-6 

Molecular Formula C10H10CaO5 

Molecular Weight 250.26 

Chemical Structure 

 
Mode of Action  

 The mode of action of prohexadione-calcium 

differs from other gibberellin biosynthesis inhibitors 

currently in use in commercial horticulture. Many of 

these growth regulators, including the quaternary 

ammonium compounds, substituted pyrimidines, 

norbornenodiazetine derivatives, and triazole 

derivatives function by interrupting the synthesis of 

gibberellin early in the biosynthetic pathway, 

specifically at the synthesis of ent-kaurene. 

P 
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Prohexadione-calcium is known to interfere with the 

3-ß hydroxylation of GA20 to GA1. The net effect is 

a reduction in immobile, biologically active GA1 and 

an increase in the levels of mobile, but inactive GA20.  

Effect of Prohexadione-Calcium  

1. Vegetative characteristics 

 The application of prohexadione-calcium 

significantly decreases the annual shoot extension 

growth, intermodal length and leaf area in many fruit 

plants. It causes reduction in growth by interfering 

with the late steps in the GA biosynthesis pathway 

by blocking the formation of highly growth active 

GA1 from its inactive precursor GA20 and it serves as 

a vegetative growth inhibitor by disrupting cell 

elongation processes. 

2. Physical Characteristics 

 Application of prohexadione-calcium brings 

a significant change in fruit physical characteristics 

viz., fruit set, fruit retention, fruit drop, fruit weight, 

fruit length and diameter, fruit firmness etc. It 

inhibits the biosynthesis of gibberellic acid that leads 

to reduction in excessive vegetative growth, and 

redirecting more photosynthates into fruit. The 

redirecting of more photosynthates into fruits leads 

to increase in fruit set, fruit retention, fruit weight, 

fruit length and diameter, fruit firmness and 

decreases the fruit drop in several horticultural crops.  

3. Chemical Characteristics  

 The use of prohexadione-calcium in fruit 

plants reported to have a significant effect on fruit 

chemical characteristics such as TSS, total sugars, 

reducing and non-reducing sugars and acidity. 

Reduction in vegetative growth in plants with the use 

of prohexadione-calcium helps in increasing the 

sucrose, starch and sugar levels and thus absence of 

other potentially competitive actively growing sinks, 

which resulted in more nutrients portioning toward 

fruits and increases the chemical content. However, 

decrease in acidity is might be due to the conversion 

of organic acids into sugars that decreases the level 

of acidity in fruits. 

4. Fruit Yield and Yield Efficiency 

 Fruit yield is greatly increased by the 

application of prohexadione-calcium. The increased 

in yield is may be due to the inhibition in gibberellic 

acid biosynthesis, which changes the source sink 

relationship by recollecting the carbohydrates source 

toward fruits. It also affects the yield efficiency, 

yield efficiency is the ratio of fruit yield trunk cross 

sectional area and decrease in cross sectional area 

with the use of prohexadione-calcium results in 

increase in yield efficiency of many fruit plants. 

5. Return Bloom 

 Prohexadione-calcium application results in 

the significant increase in return bloom percent in 

several horticultural fruit crops. It causes reduction 

in the vegetative growth and the amount of 

photosynthetic assimilates left are used by plants in 

the next year and these assimilates increases return 

bloom as there is more reproductive flower bud 

formation takes place at that time. 

 Figure 1: Effect of prohexadione calcium on 

average shoot length of apple cv. Starcrimson 

Conclusion 

 Prohexadione calcium is the novel plant 

growth regulator that inhibits the late stages of 

gibberellins (GAs) biosynthesis in plants, thus 

reducing the vegetative growth in plant. It has 

emerged as one of the most important management 

tools that an orchardist has available to control 

vegetative growth and to reduce the disease 

incidence in fruit plants.
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he genus of 

salvia is derived 

from the Latin 

word ‘’ Salvare’’  

meaning to ‘’heal’’ or 

to safe and unharmed ‘’ 

medicinal properties of 

the genus. The total 900 

species of salvia is 

found in the world with 500 species in central and 

South America species, 250 species in Central Asia 

/ Mediterranean and 90 species in Eastern Asia, 

which belong to family Lamiaceae (mint). Many 

researchers were reported that    this species of herb 

is used as against common cold, bronchitis, 

tuberculosis and mensural dis orders. Some tribals 

are used as herbal tea, food flavors, cosmetics, and 

perfumery.  Anti-microbial, anti-oxidant, anti-

tumor, anti-dibetic, anti-inflammatory, ant-septic, 

Sedative, analgesic properties had been reported in 

this species. 

Distribution of Salvia coccinea 

Salvia derived from the Latin word Salvare 

that means healing, saving whereas coccinea (Kok- 

SIN-uh) is also Latin word that means red color or 

scarlet-dyed. It is also known as tropical sage or 

Scarlet sage, which native to North America, occurs 

primarily in the south eastern Texas to the costal 

countries of South Carolina. Some authors believed  

 

 

 

 

to have originated in Pre-Columbian Mexico, 

migrating to the southeast prior to European 

colonization. 

Morphological and life cycle of plant description 

Its spade or, deltoid shaped leaves with crenate 

edges. Leaves have long petioles (leaf stems) 

opposite each other on a square primary stem. The 

leaves seem to grow smaller as this subshrub grow 

larger. Its have a very shallow and diffuse, fibrous 

root system providing minimal anchorage for the 

plant. Scarlet sage begins to bloom in spring and 

continues to through till first  

This herb sometimes annual, sometime perennial 

first emerges between March and May . 

Bio active compound 

Lin olenic acid, linoleic acid,  Olecic acid, Stearic 

acid, these fatty acid contain in seed, terpenoids,  

anthocyanins, polyphenol and β-sitosterol, 

Flavonoids, saponin, steroids, Alkaloids. 

Biological activity 

It is a natural antiseptic, toothache, snake bite, Ant- 

inflammatory,  
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enetically modified 

(GM) crop species 

were proven to be a 

solution for the 

increasing food 

consumption in many 

countries. The 

cultivation of 

transgenic plants is 

increasing from time to 

time. In 2017 alone, 27 

different genetically 

modified (GM) crop 

species were produced in 40 

countries. Biotechnology is revolutionizing science, 

promising to solve hunger, malnutrition and 

production demands of industrial raw materials from 

plants. However, there are biosafety concerns that 

GM crops may have unintended and hazardous 

impacts on living organism’s well-being and 

environment both on target and non-target 

organisms. To tackle such potential problems many 

countries are implementing international as well as 

national biosafety regulations. America, Brazil, 

Belgium, China and India are among the top GM 

crop users in the world, whereas Egypt, Sudan, 

South Africa and Burkina Faso are leading GM crop 

producers in Africa. 

Introduction: 

The genetically modified (GM) crop is to the 

transfer of genes between organisms for cloning 

genes, splicing DNA segments together, and 

inserting genes into cells. These techniques are 

known as recombinant DNA technology. According 

to USDA standards for organic agriculture, seeds or 

other substances derived through GM technology are 

not allowed in organic production. Lack of cultivable 

area, increasing input cost, limited lifespan of  

 

 

 

irrigation structures, fresh products postharvest 

losses, weeds, insect pests and diseases are most of 

the main challenges that are influencing world food 

production. Biotechnological applications vary from 

low-tech approaches, for example like artificial 

insemination, fermentation techniques and bio-

fertilizers, to high-tech tactics and advanced DNA-

based techniques, such as genetically modified 

organisms. Agro-bacterium mediated genetic 

engineering methods were established in the late 

1980s which implied the transfer of gene material 

effectively to the nuclear genomes of tomato plant. 

Genetically Modified (GM) crops including Bt. 

cotton (Bacillus thuringiensis) and Bt maize which 

is genetically engineered bacterium that produces 

different toxins each harmful to diverse insects and 

pathogens. 

Status of GM Crops Production in India: 

The topic on GM crops is a convoluted one. 

Currently, India has the world’s fourth largest GM 

crop acreage surpassing China’s 3.0 million hectares 

(MH), while equalling that of Canada’s 11.6 MH, 

according to the International Service for the 

Acquisition of Agri-Biotech Applications (ISAAA) 

mostly on the basis of GM Cotton, the only 

genetically modified crop allowed in the country. In 

2014, farmers in India planted a total 11.6 MH under 

transgenics, leaving the first three spots for 

Argentina (24.3 MH), Brazil (42.2 MH) and the US 

(73.1 MH). Significantly, the entire 11.57 MH GM 

crop area in India last year consisted of Bt. cotton, 

most of which (about 96%) is now covered by Bt. 

hybrids. While Bt cotton wholly dominates India’s 

GM crop acreage –much of it based on the US life 

sciences giant Monsanto’s proprietary “Bollgard” 

technology, this is not the case with major countries. 

For example, Brazil’s 42.2 MH included 29.1 MH, 

12.5 MH and 0.6 MH under soyabean, maize and 

cotton respectively. And, US‟s 73.1 MH GM crop 

area included 34.5 MH, 32.3 MH and 4.3 MH under 

G 
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maize, soyabean and cotton respectively. China has 

most of its 3.9 MH GM planted area under Bt. cotton. 

But the commercial cultivation of seven other crops 

–papaya, rice, maize, petunia, tomato and sweet 

pepper has been allowed by the government. 

Opportunities of GM Crops Production: 

1. Improving Crop Production and 

Productivity: 

Biotechnology has played a great role in 

increasing global crop production and productivity 

in a sustainable way and also by conserving 

biodiversity. The influence of GM crops showed an 

increase in productivity; even though the 

profitability was higher in developed countries than 

developing countries. Conventional crop production 

techniques use a range of chemicals to maximize 

yields and most of the chemicals have negative 

impact to the environment. New genetically 

modified crops are being developed in order to 

reduce the use of agricultural inputs such as 

pesticides and artificial fertilizers. This will not only 

improve profitability but also improve sustainability 

and reduce adverse effects on the environment and 

human health. Study revealed that, 37% reduction in 

pesticide usage and an increase in yield of over 21% 

was obtained by cultivating GM Crops, which shows 

an increase in production and environmental benefit 

at the same time. Ethiopian economy is dependent on 

agriculture for food, industrial raw materials such as 

textile industry and export. 

2. Production Crops for Abiotic Resistance: 

Most crops are susceptible to elevated salt 

conditions that are rising due to irrigation and 

changing climatic conditions. A plant growing in salt 

conditions tries to keep salt away from newly 

emerging meristematic tissue. Drought resistant 

transgenic horticultural crops can also be 

produced. FRI gene is one of the genes that improve 

drought resistance in different crop plants. 

Agrobacterium mediated transformation was used to 

transfer gene from barley (HVA1) that codes for late 

embryogenesis into mulberry plants and improved 

water deficiency stress. GM mulberry with 

barley Hva1 under a constitutive promoter 

(ACTIN1) was reported to enhance drought and 

salinity stress tolerance. 

3. Production of Crops for Biotic Resistance: 

Scientists are developing genetically engineered 

crops with new traits like increased resistance to 

pests, disease or environmental stresses. There are 

many applications of genetic engineering to develop 

genetically modified crops that are resistant to pests, 

diseases and different biological enemies on the 

field. The main advantages of biotechnology in 

agriculture sector are producing tolerant crops to 

biotic and abiotic stresses. Field studies from the 

insecticidal toxin of the bacterium Bacillus 

thuringiensis in tomato plant showed resistance to 

the tobacco hornworm (Manducasexta), the tomato 

pinworm (Keiferia lycorersicella), tomato fruit 

worm (Heliothis zea) and the tomato fruit borer 

(Helicoverpa armigera). Tomato plants resistant to a 

root knot nematode have also been produced by 

inserting a cysteine proteinase inhibitor gene from 

obtained Taro. Scientists have developed transgenic 

herbicide resistant crops for the commercial crops. It 

is possible to transfer these herbicide resistant genes 

in to plant. This will reduce the cost of production 

and ensure weed free plant growth and development 

for effective performance. The emergence of aphid 

resistance in Chrysanthemum genetically engineered 

to produce caffeine is of recent significant 

development. 

4. Biotechnology for Delayed Ripening: 

The benefit of biotechnology is not limited to 

safeguarding plants against stress but also helps to 

prolong the shelf life of fruits by delaying repining 

and senescence. The first model plant for fruit 

ripening were tomatoes. The Flavr Savr tomato is the 

pioneer GM food to get approval from the Food and 

Drug Administration (FDA) of America, licensed in 

1994. Ripening causes production of an enzyme 

called Polygalacturonase (PG) in a gradual 

increasing level, which is responsible for softening 

the tomato pectin. However, after genetic 

engineering, the fruits remained firm for 45 days, 

which is three times longer than the normal tomatoes 
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which start to wilt after just 15 days. This GM 

technology was done by suppressing PG production 

in ripening tomatoes by introducing a reverse-

orientation copy of the gene, also known as antisense 

technology where a reverse copy of the gene is 

designed to prevent or drastically reduce the 

formation of PG, resulting in an altered ripening. 

Ripening in the climacteric fruits can also be delayed 

by suppressing the production of ethylene hormone 

required for ripening. 

5. Production of Attractive Flowers in 

Floriculture: 

Horticultural crops cultivated for aesthetic 

values depend on the customers’ preferences on the 

varieties of flower color. For example, most of the 

roses are either pink or red in colour but people in 

Japan want their flowers to be blue for the expression 

of love, compassion and pure faith. Classical plant 

breeding approaches have been trying to produce 

blue flowers but it was not made possible. A dream 

became true for many scientists in Japan and 

Australia when they produced blue roses for the first 

time using ‘dolphinin’ gene in genetic 

transformation. Therefore, it is possible to improve 

floriculture industry in Ethiopia based on the 

aesthetic needs of customers. 

Potential GM crops of the future: 

 Nutritional enhancement: Higher vitamin 

content; more healthful fatty acid profiles; 

 Stress tolerance: Tolerance to high and low 

temperatures, salinity, and drought; 

 Disease resistance: For example, orange trees 

resistant to citrus greening disease or American 

chestnut trees resistant to fungal blight; 

 Biofuels: Plants with altered cell wall 

composition for more efficient conversion to 

ethanol; 

 Phytoremediation: Plants that extract and 

concentrate contaminants like heavy metals from 

polluted sites. 

 

 

Challenges of Horticultural GM Crops 

Production: 

1. Environmental Effects: 

Biosafety requires maintaining an equilibrium 

among assuring a high level of human health and 

environmental, while at the same time providing a 

stable regulatory means in the food chain. In 

addition, some more general concerns include 

environmental pollution, unintentional gene transfer 

to wild plants, possible creation of invasive weeds, 

risk to crop genetic diversity, religious, cultural and 

ethical concerns, and fright of unknown effects. 

Gene flow may happen from engineered crops to 

sexually compatible wild families and to agricultural 

weeds, there exist gaps of potential effects of gene 

flow and the effect of specific traits on the 

performance of the weed or wild families. Due to 

safety fears many countries have refused 

introduction or production of GM crops. As the 

battle to ensure food and nutritional security of 

millions of people continues, looking biotechnology 

as an option is a choice to solve global hanger, but 

should it be at the expense of nature? This is a 

growing debate about the potential value of modern 

biotechnology. 

2. Effect on Non-Target Organisms (NTOs): 

Genetically modified plants can be hazardous to 

the health of animals. The transgene which has been 

inserted in to a target organism to modify its original 

characteristics for the benefit of human beings may 

also have a negative effect on other non-target 

organisms. There are some known effects of biotech 

crops while others risks are yet to be studied. It was 

reported that world population of bees is declining 

rapidly possibly due to, among other factors, use of 

GM crops. Bluetongue Virus (BTV) is spreading to 

Northern Europe, a shocking evidence of an ‘exotic’ 

vector-borne cattle disease established within new 

geographical region. This virus has slight 

understanding of its source, presenting a new and 

significant risk to animal production.
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3. Socio Economic Concerns: 

Opponents of GM technology raises the issue 

regarding modification in nutritional quality of 

foods, likely antibiotic resistance from GM crops, 

potential toxicity, potential allergy and 

carcinogenicity from GM foods. Coexistence should 

be permitted for, and appropriate labeling is essential 

to assurance customers’ freedom of choice. 

Biotechnology in over-all, and use of genetic 

engineering in food production in specific are 

viewed seriously by the European community and 

supposed as risky and disparity has been observed 

between European and US citizens. There exist an 

immense worry and blame against Bt Cotton from 

environmentalist and rights groups against biotech 

industry in general. In India although there are 

measurable results and implementations of the 

biotech crops, the country still faces severe 

oppositions from the wider rages of the rights 

groups. At some point, the supreme court of India 

has been involved in the litigations of a case with 

regards to implementations of biotechnology 

activities that involved mustard. One challenge of 

GM crops production is to get certified seed. 

Growers must purchase GM seeds every year which 

makes them dependent on GM seed producers and 

suppliers that charge extra for GM seeds than 

common seeds. Moreover, seed distribution can be 

challenging for nations with poor infrastructure. 

Many countries have planned and applied 

procedures to address the safety fears of consumers 

and producers but there is an immense international 

heterogeneity in labeling regulations. The slow 

regulatory capacity is the major challenge that slows 

down the approval process of GM crops in many 

countries like GM mustard and eggplant in India as 

well as Bt rice in China. Among the countries with 

labeling laws, the only common feature is the quasi– 

generalized requirement to label products derived 

from GM crops that are not substantially equivalent 

to their conventional counterparts. The two broad 

regulatory approaches for labeling of GM food are: 

 Voluntary labeling which is driven largely by 

market forces, with no legislative requirements 

to declare the use of GMOs in food production; 

 Mandatory labeling which requires declaration 

of characteristics imparted to a food by the use 

of gene technology, or use of gene technology 

itself in food production. Certain countries with 

mandatory labeling for GM ingredients also have 

voluntary guidelines for the labeling of non-GM 

food. 

Conclusion 

The cultivation of genetically engineered 

plants is increasing from time to time and have been 

proven to be solution for the increasing food 

consumption and industrial demand in many 

countries. Which is expected to solve the shortage of 

industrial raw material to fulfill the high demand of 

cotton lint for emerging parks and textiles industries. 

Looking at the option biotechnology was a wise 

decision to earn more economic benefits. However, 

introduction of genetically modified crops to the 

agriculture should include a rational set of governing 

principles and thoughts to ensure hazardous effect on 

human, animals and environment, while using the 

opportunity to use benefits of biotechnology. The 

three major standards of performance of a biotech 

crop; productivity, equitability and sustainability 

must be assessed in the situation of the crop 

biodiversity context and agricultural practices taking 

considerations of thee challenge and opportunities. 

Moreover, the cultural diversity and socio-economic 

reflection should be taken in to considerations during 

GM crops introduction.to be acceptable by farmers. 

People should be aware of the objective of the 

introduced biotech crops and its management 

practice. Challenge related to farmers may rely on 

inputs such as seeds from external source for their 

agricultural practices making them further 

susceptible to cost and availability as emerging 

problem. 

****** 
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