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FOREWORD

Central Agricultural University, Imphal, the first and also the largest agricultural
University in terms of spread has been doing yeoman service to the farmers of the North
East, India. With its diverse knowledge base and diversity of courses for the students offered
at 13 colleges, 6 KVKs, 6 MTTCs and 6 VTCs located in all the states of North East India
except Assam, the university has also developed an enviable research base and has been
spreading its research findings through extension activities to the farmers. Recently, the
University has also celebrated its silver jubilee which is a matter of pride for the first Central
University in agriculture in the country.

The technology repository of the University is like a bank and one can draw for a
solution to a given problem from this repository and apply for increasing the productivity of
farm or farm-based enterprises. It is recommended from time to time to compile such
technologies and make them available in the public domain. The present book entitled
“Inventory of CAU Technologies for NEH Region” being published by the Central
Agricultural University, Imphal is one of such initiative. 1wish that the KVKs, MTTCs and
VTCs will promote these technologies published in this book for addressing the problems of
the region, and further verify the applicability of these technologies wherever necessary.

I compliment the Vice-Chancellor, CAU and entire team involved in compiling this
publication for the benefit of the farmers and other stakeholders of the region. I also wish
that more of such publications are brought out at regular intervals from Central Agricultural
University, Imphal for the benefit of the farmers of North East India.

M/(«_/?f"‘ii_”____
(T. MOHAPATRA )

Dated the 18" August, 2020
New Delhi






CENTRAL AGRICULTURAL UNIVERSITY
IMPHAL, MANIPUR

Dr. Anupam Mishra
Vice-Chancellor

FROM THE DESK OF VICE-CHANCELLOR

An institution’s worth to society is gauged by the products that it gives to society. Agricultural
universities are no exception to this yardstick. As agtriculture is the prime occupation of our country,
the role of agricultural universities is further accentuated by this scale. Central Agricultural University,
Imphal in its existence of 27 years is dedicated to this important aspiration of the society.

This compilation is a document of 133 technologies developed, which definitely will positively
impact the agricultural production scenario of North East of India. These technologies have been
developed with local demands in mind, hence, can make a valuable contribution to the production
and productivity of the land, but can impact the productivity of the other important sectors namely
horticulture and animal husbandry including fisheries which are also as important to North East
agriculture as much as the crop production itself.

This repository of technologies developed by Central Agricultural University, Imphal can be used as
a ready reckoner for finding solutions for day to day problems in agriculture and allied sector, to provide
solutions for value addition in all the fields of agriculture to augment additional income to the farmers
as well as agripreneurs alike.

I congratulate the editorial team of this repository for taking the tall order to compile as well as the
scientists of the University who have developed these technologies.

Let this be just the beginning as we can’t be complacent with what we have achieved till now as it is
said “everything can wait except agriculture” as agriculture will face newer and novel challenges asking
the scientist to find equally novel and newer solutions.

X

(Anupam Mishra)






Preface

This book is a compilation of technologies that were developed by the different constituent
colleges and the directorates of Central Agricultural University (CAU), Imphal. By far CAU,
Imphal has the largest mandate area spanning seven states which represent diverse agroclimatic
zones of the North East Region of India. To cater to these diverse regions’ agricultural research
requirements, the University has campuses to cater to all aspects related to agriculture, horticulture,
veterinary, and animal sciences, fisheries, food science, and technology to look for the post-
harvest management of agricultural produce and not to leave aside community development.

The unique ecological entity and topographical diversities are the exclusive characteristics
of this North-East hill and mountain regions. Dominant features of hill farming namely small
landholdings, sharp variations in altitude and ecology, sloppy land vulnerable to high soil erosion,
and rainfall-dependence make it challenges it necessary to develop technologies specific to a
microenvironment. Apart from this, a plethora of new challenges are also emerging.

During the recent past, weather patterns all over the world have changed and North-Eastern
Himalaya is no exception. Agricultural production environment, being a dynamic entity, has kept
evolving continuously. The present phase of changes being encountered by the agriculture and
allied sectors such as gradually reducing the availability of quality water, nutrient deficiency in
soils, climate change, farm energy availability, loss of biodiversity, the emergence of new pest
and diseases, fragmentation of farms, rural-urban migration, new IPRs and trade regulations, are
some of the new challenges.

Technologies that can contribute to an economically efficient farm sector and the financial
viability for farmers while improving environmental performance and which are socially
acceptable will provide “triple dividends” to sustainability. These location-specific technologies
are required to be promoted and popularized among the farmers on a massive scale so that
effective and wider diffusion of these technologies put forth a suitable strategy for ensuring the
holistic and sustainable development of hill agriculture.

This inventory includes the location-specific technologies developed/designed for
the North-East Hill Region agriculture, their importance, specifications, brief descriptions,
benefits/advantages, and precautions. It is presumed that the introduction of these technologies
if promoted well, will make meaningful contributions to improve the hill farm economy and
make hill agriculture towards in the line of sustainability. A number of these technologies are
also available for licensing at a nominal price through MOU to help the entrepreneurs/
farmers/NGOs. We believe that this inventory will be of great use to researchers, extension
personnel, research and development specialists in addressing the needs of farmers of hill



terrains and transform hill agriculture and allied sectors to new heights through proper diffusion
of these frontier technologies as a catalyst of change through different extension functionaries
viz., land-based departments, KVKs, MTTCs, NGOs, and others.

We extend our thanks to all the researchers of the Central Agricultural University, Imphal
for providing details of the technologies developed by them for the compilation of this task
in different phages and also acknowledge the help extended by the concerned Deans of the
constituent colleges. We are thankful to Dr. M. Rohinikumar Singh and Dr. C. A. Srinivasamurthy,
Former Directors of Research, and Dr. K. Noren Singh, Former Dy. Director of Research of
CAU for their initial effort to compile the CAU technologies.

Further, we are also thankful to all other committee members comprising Dr. S. Basanta
Singh, DI; Dr. Indira Sarangthem, Dean (COA); Dr. Y. Jekendra Singh, Dean i/c (CFT); Dr. K.
Mamocha Singh, Registrar; Dr. L. Nabachandra Singh, Professor (COA); Dr. A. K. Mishra, Dy.
DR constituted by the competent authority of the University for helping us in the initial stage
to finalize the ‘CAU Technologies’ submitted by the constituent colleges to publish them as a
technology inventory book.

The COVID- 19 pandemic and lockdown has given us an opportunity to devote ourselves to
finalize the compilation work and ultimately, we succeed with the help of direct contact with all
the contributors. The draft submissions were vetted by an expert committee to get feedback and
suggestions before publishing, Therefore, the Editors are thankful to the committee constituted
for vetting the contributions as well as experts namely Prof. A. C. Varshney, Ex-Vice Chancellor,
UPPDDUPC Vishvavidyalaya Evam, Mathura; Dr. P. K. Srivastava, Ex-Dean, CAEPHT, Sikkim;
Dr. K. K. Satapathy, Ex-Director, ICAR-NINFET; Dr. Chandish R. Ballal, Ex-Director, ICAR-
NBAIR, Bengaluru; Dr. B. C. Deka, Director, ICAR-ATARI, Zone VII, Umiam; Dr. A. N.
Ganeshmurty, Ex-Dean, COA, CAU, Imphal; Dr. A. K. Sahoo, Ex- Principal Scientist, CIFA,
Bhubaneshwar; and Dr. R. Singh Rghuvanshi, Professor, College of Home Science, GBPUAT for
helping us by providing their critical comments and valuable suggestions as experts for improving
upon the individual technology and as a whole of this publication.

We extend our heartfelt thanks to Dr. S. Ayyappan, Chancellor, Central Agricultural University,
Imphal for his keen interest and concern on the publication of farmers friendly technologies
especially for the small and marginal farmers of the NEH Region. We indebted to Dr. Trilochan
Mahapatra, Secretary (DARE, Govt. of India) and DG (ICAR, New Delhi) for providing us the
‘Foreword’ of this important publication of the University and also wish that at regular interval
University should update such type of document/publication for the benefit of the farmers of
this region. We also express our sincere gratitude to the present Vice-Chancellor, Dr. Anupam
Mishra for his keen interest in compilation published as e-publication for wider use by all the
stakeholders of this region in particular and, in the country as a whole. We are also publishing
another publication compiling CAU technologies that can be commercialized.



The dream seen so far has now been converted into reality due to the valuable efforts of
all the contributors/inventors, therefore, our sincere thanks are accorded towards all of them
including all the Deans of the concerned colleges. Bringing out this book in the present shape has
been possible due to the rigorous and continuous efforts of Mr. Y. Premchand Singh., Computer
Operator and Smt. Narita L, PA to Director (EE) and others. We also thank the authorities of
Central Agricultural University, Imphal for allowing to compile this compendium and providing
financial resources to print this book with ISBN 978-81-938078-4-2.

While utmost care has been taken to present in the correctness of different technologies,
some omissions might have crept in and some errors might still have been left out uncorrected.
We are confident that this publication will be an important source of information in the field of
the stakeholders and extension functionaries devoted to the services of farming communities. It
is also hoped that this compilation will be well received by the target audience and is open for any
kind of suggestion, improvements so that future editions of this publication which we wish to
make it a regular feature are even more user friendly.

Jai Kisan Jai Vigyan

R. K. Saha

E. V. D. Sastry

S. M. Haldhar
M. Premyjit Singh






An Overview of Technology in Agriculture:
Development, | erification and Dissemination

R. K. Saha, E. V. D. Sastry

S. M. Haldhar, M. Premjit Singh
Technology (Greek word #echnologia, “science
of craft”, “systematic treatment”) is the
branch of knowledge dealing with creations/
innovations/  inventions/  interventions/
processes/ methods/ devices/ procedures/
products/ materials, or the like and the use of
technical means and their interrelation with life,
society, and the environment, drawing upon
such subjects as industrial arts, engineering,
applied science, and pure science. Technologies
are usually exclusively products of science,
and also have to satisfy requirements such
as utility, usability, and safety.

Technology in agriculture is any kind of
intervention that is useful for the farmers in
finding a solution to achieve higher productivity
at a lower cost. Further, the term innovation
comes from the association of two Latin
words: “z#”, the same meaning as in English
and “novus” = “new”. It can mean a mere
update or minor modification to a product, or
revolutionizing it or inventing something totally
new. In the former case, it would be referred to
as an incremental (step by step) innovation, and
in the latter, a radical innovation. Therefore,
innovation is a broad concept, and can be
defined as: “the introduction of new things,
ideas or methods”.

There can be no argument when one says
that agriculture technology has transformed
agriculture. Modern agriculture is the result
of the amalgamation of different technologies
that have been infused into agriculture. We do
see distinct phases in agriculture development
which are the result of the technology
development. The 21* century is very dynamic
in terms of the application of technology in

agriculture leading to rapid development. The
1960s saw the green revolution as the result
of the application of several technologies like
modified plant atrchitecture, use of synthetic
fertilizers, and the use of chemicals in the
control of pestilences. The seventies saw
the development of chemical technologies
to mitigate some of the effects of the eatly
green revolution, particularly the control
of weeds. The eighties saw the application
of molecular and biotechnological tools to
change the architecture within- the gene
modifications, which led to the development
of genetically modified plants/organisms,
referred commonly as GMOs which changed
the way the crop was managed. The GMOs
have helped reduce the use of toxic chemicals
controlling the pestilences, best examples are
the bollworm control by the changed genetic
makeup of the plant. Increasing the shelf
life of tomatoes and so on. It also brought
to the fore the debate on the ethical use of
such technologies and also raised discussions
on the effects of such modified plants on
human health. While the debate is still on one
can’t ignore the promise these technologies
have provided, they are used responsibly. The
21* century is witnessing the application of
microelectronics and computers in increasing
land productivity by effectively utilizing the
natural resources and the applied resources.
Good examples of such applications are the
precision agriculture, satellite-based crop
management systems and now the latest thing is
big data analytics in improving land utilization
and land productivity thereby increasing
agricultural productivity. All these phases of
technological revolutions in agriculture have
one single objective- to provide human beings
with the most basic requirement, the food in a
sustainable way.



Each technology follows what is known as a
cycle of research and development. It starts
with synthesizing or theorizing a concept
or idea which in turn is tested to explore its
possible utility or clarify certain aspects leading
to the design, develop and test the physical
form of the concept. During the utilization of
the technology so developed, the efficacy of
the technology is tested and once it is found
to be useful it is scaled up and side by side the
effectiveness is also studied leading to the first
step of the technology developed. It is best
illustrated in Fig. 1.
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Fig. 1 Cycle of research and development

Each technology has a shelf life. In the
early life a technology finds its application
most, a time comes when the same technology
is rejected for several reasons, either because
of development of a new technology, or due
to flaws of technology that are detected due to
constant use, or the reduced or zero profits that
technology offers in the changing times than
when the technology was initially proposed.

This is well illustrated in Fig. 2.

In agriculture also any technology follows
a development cycle (Fig. 3) similar to what
is shown in Fig. 1. A farmer communicates
a problem that he faces to the scientist either
directly or indirectly and when the solution is
found the same is communicated to the farmer.

Growth

Current
Technology

Emerging
Technology

Time

Fig. 2 Technology development curve

However, while it may look to be a direct
channel for the technology’s viability, it passes
through different testing phases as shown
in Fig. 3. Scientists also find solutions on their
own on perceived problems even when the
same is not communicated to them by farmers.
The solution that is found by them is passed
to farmers for adoption to address a potential
problem, which may not have been faced by
them in their routine professional activities. To
test the efficacy of developed technologies of
the University under different agro-climatic
situations, the Central Agricultural University,
Imphal has established “Multi-Technology
Testing Centers (MTTCs)” which is a unique
concept among the agricultural universities.
So overall, different technologies on different
aspects are developed by an agricultural
institution.  Agriculture, being  dynamic,
technology innovation is a continuous process.
Each developed technology undergoes
conceptualization- testing- scaleup (large scale
adaption) and refinement cycle.

Each technology follows an interdependent
technology development cycle called the
technology cycle as depicted in Fig. 4. When
a technology is developed and is adopted
by the end-user, a new type of problem is
faced which then follows the technology
development cycle and gets a solution which
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Fig. 3 Technology development and
implementation cycle

in turn provides a new problem and so on,
thus technology development is a continuous
process. Sometimes a promising technology,
when is presented to the end-user, may not
find adaptability either because of the time lag
between the identification of the problem and
finding the solution or by the time a solution
is found, a new and more potent problem is
faced.

Fig. 4 Technology cycle

This present book is a compilation of
technologies that were developed by Central
Agricultural  University, Imphal since its
inception. Central Agricultural University,
Imphal is unique among the agricultural
universities of the country with a spread over 6
states of North East with varying geographic-
climatic conditions.

To cater to these diverse regions’
agricultural ~ research  requirements, the
University has campuses to cater to all aspects
related to agriculture, horticulture, agriculture
engineering, veterinary and animal sciences,
fisheries, food science and technology to
look for the post-harvest management of
agricultural produce and not to leave aside
community development. The University at
present has 13 colleges as well as 6 (six) KVKs
to help and address the problems that farmers
face in different aspects of agriculture. Also,
these centers are expected to be a link between
agricultural scientists located in colleges and
farmers to disseminate the agricultural know-
how and also get feedback to find solutions to
new problems or fine-tune an existing solution
for a given problem. Recently the University
also established six (6) technology verification
centers known as Multi-Technology Testing
Centre (MTTC) in different states /3,
Arunachal Pradesh, Manipur, Meghalaya,
Mizoram, Sikkim, and Tripura. Itis expected that
these centers will verify the new technologies
developed by scientists at different locations
for their adaptability so that technology is
presented to the end-user- the farmer in the
finest form for quick adoption thereby helping
a farmer achieve more on his investment and
thereby helping the country in furthering the
sustainable development goals in agriculture
and allied sciences. Not only MTTCs but also
all the KVKs of North East India will play as
a vital role by the active support of the ICAR-
ATARI Zone VI (Guwahati) and VII (Umiam).

To give a unique identification to the
technology developed by Central Agricultural
University, Imphal, the technologies are
identified by the name “NECTAR”. The
technologies developed by the University are
presented in seven (7) broad groups namely,
Crop Improvement (CI), Crop Management
(CM), Crop Protection (CP), Animal
Husbandry (AH), Aquaculture (AC), Farm
Machinery (FM) and Post-Harvest Technology



(PHT). Due credit is given to the developers of
the technology so that the developers may be
contacted for any kind of query or suggested
refinement regarding the technology. Many of
the technologies have already been published or
patented or under patenting. Hence, references
to such aspects are also given to help the
reader to know the status of the technology.
Also, possible stakeholders of the technology
are provided, so that the possible application
and future course of action for the usage of
the technology may be ascertained. As may be
seen several of these technologies may require
advanced testing for adoption at different
zones than at the site of their development.
Hence, the possible agencies which may use
the technology are also presented for each of
the technology. The agencies are, therefore,
strongly advised to get the technology
verified at the zonal KVKs or MTCCs. Each
technology is also provided with references to
know the authenticity or source of technology.
It is expected that the technologies are first
tested for adoption at the appropriate site so
that the end-users, the farmers are first shown
the technology so that the same is adopted by
them.

A compilation like this is expected to find
a quick solution thus saving a lot of economic
and temporal constraints in finding solutions
to a given problem in the field. It is expected
that this will be a reference book to the

extensions agencies and line departments for
providing solutions for the problems posed by
the farmers of their jurisdiction.

Further Reading

https://www.cropscience.bayer.com/
innovations/data-science/a/technology-
agriculture-how-has-technology-changed-
farming accesses on 01-05-2020.

https://courses.lumenlearning.com/
boundless-management/chapter/

technology-and-innovation /accessed on
01-05-2020.

http://www.umama-africa.com  /Vignettes_
files/2ef4c3cf65fc5eac3749e5585b1
43dd8-14.html accessed on 01-05-2020.

“Centre asks scientists to develop organic
agriculture technology. Press trust of
India updated February 16, 2016. (https://
www.ndtv.com/ india-news/centre-asks-

scientists-to-develop-organic-agriculture-

technology-1277887 accessed on 01-05-

2020).
Teich, A. H. (2008). Technology and the

Future. Wadsworth = Publishing, 11
edition, ISBN 0-495-57052-4.
Wright, R, T.  (2008).  Technology.

Goodheart-Wilcox Company, 5" edition,
ISBN 1-59070-718-4.
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Chap- Technology  Name of the Technol- Investigator(s)/Inventor(s) Year Page
ter No. ogy/ Variety /Product
I. CROP IMPROVEMENT (CI); TOTAL= 09 (Varieties & Lines of Crops)
NECTAR- High yielding paddy M. Rohinikumar Singh, Ph. 2009/ 3
CI- 01 (Paddy) wvariety CAU-R1(Tamp- Ranjit Sharma, K. Noren Singh,
haphon) M. Premiit Singh, PrameshKh., 2018
Th. Renuka Devi
NECTAR- Short duration paddy M. Rohinikumar Singh, K. 2012/ 5
CI- 02(Paddy) variety CAU-R3 (Manga- Notren Singh, Ph. Ranjit 2020
Iphon) Sharma, S. N. Puri, Th. Renuka
Devi, PrameshKh.
NECTAR- Semi-deep-water paddy M. Rohinikumar Singh, K. 2012/ 7
o CI- 03 (Paddy) CAU-R4(Eenotphou) Noren  Singh, Ph. Ranjit 2020
< Sharma, S. N. Puri, Th. Renuka
= Devi, Pramesh Kh.
5 NECTAR- Upland paddy variety M. Rohinikumar Singh, K. 2016/ 9
28 CI 04 CAU-R2(Tomthinphon) Noren Singh, Ph. Ranjit
S (Paddy) Sharma, M. Premjit Singh, N. 2020
S E Anando Singh, Th. Renuka
E l®) Devi, Pramesh Kh.
S 5 NECTAR-  Promising line of PrameshKh, 2017 11
S  CLos groundnut “CAU-GS1”
6 (Groundnut)
=5 NECTAR- CAU RM-1 a promising Th. Renuka Devi, Pushparani 2018 13
CI- 06 high yielding line ofln- Senjam, Diana Sh.
(Indian dian mustard: Brassica
mustard) Juncea(IVT. No. MCN
(E) -17-20)
NECTAR- Promising line of To- Th. Renuka Devi, Ps. Mariam 2019 15
CI- 07 ria“CAU-Toria 17 Anal, N. Ingojaoba Singh
(Toria)
NECTAR- Improved line CAUS 105 Mayank Rai, Wricha Tyagi, 2019 17
CI- 08 (IET27496) of paddy Devyani Sen, Noren Singh,
(Paddy) TombisanaMeetei
NECTAR- Improved line CAUS 107 Mayank Rai, Wricha Tyagi, 2020 19
CI- 09 (IET28210) of paddy Devyani Sen, Noren Singh,
(Paddy) TombisanaMeetei




II. TECHNOLOGIES/PROTOTYPES/FARM TOOLS/METHODS/PRODUCTS

CROP MANAGEMENT (CM); TOTAL= 12

II. CROP MANAGEMENT (CM)

TOTAL= 12

NECTAR- Rapid macro-propagation B. N. Hazarika 2011 23
CM-10 techniques for banana
NECTAR- Mass propagation of R.K. Dilip Singh and P. D. May- 2013 25
CM-11 Kew pineapple engbam
NECTAR- Pruning guava (Psidimm HauNgaih Lian and Barun 2014 28
CM- 12 guajaval..) for winter cro- Singh

pin North-Eastern Indi-

an condition
NECTAR- Wedge grafting in citrus ~ R. K. Dilip Singh and A. Thok- 2015 30
CM-13 chom
NECTAR- Root-dipping in SSP- 2015 33
CM-14 MC Slurry M.etho.d of P D. Thakuria

Management in rice-veg-

etable rotation
NECTAR- CAU-JHUM Bioen- 2016 36
CM-15 hancer (Liquid biofertil-

izers for mixed crops of

Jhum fields)
NECTAR- Influence of mulching Edwin  Luikham, K. S 2017 39
CM- 16 on production potential Shashidhar

and economic of rain-

fed rice-based cropping

system
NECTAR- Biofortified  Enriched D. Thakuria 2018 41
CM- 17 Compost (BEC) for en-

hanced pulse produc-

tionin acid soil
NECTAR- Phosphorus recommen- Edwin  Luikhamand — To- 2018 44
CM- 18 dation for promising va- phiaYumnam

rieties of lentil
NECTAR- Zinc fertilization for bet- Indira Sarangthem and Dasari 2018 46
CM- 19 ter growth and yield of Gopal

tomato
NECTAR- Optimum sowing time Edwin Luikham and TabuiliuA- 2019 49
CM- 20 and integrated nutrient bonmai

management for enhanc-

ing the yield of local glu-

tinous maize
NECTAR- Scientific cultivation of L. Nabachandra Singh 2019 51
CP- 21 Arrowhead (Sagittar-

lasagittifolia), an unex-

plored marshy-land crop




III. CROP PROTECTION (CP) Total= 14

III. CROP PROTECTION (CP)

=14

TOTAL

NECTAR- Indigenous glue trap - an effec- M. Premjit Singh & K. 1998 55
CP-22 tive non-lethal tool for rodent I. Singh

management
NECTAR- Technology forStorage of plant- P. Raja 2009 57
CP- 23 ing material for effective manage-

ment of rhizome rot of ginger
NECTAR- Mass production of Trichoderma P. Raja 2010 59
CP- 24 viride a biocontrol agent
NECTAR- Mushroom cultivation technolo- R. C. Shakywar 2011 61
CP- 25 gy for Arunachal Pradesh
NECTAR- Management and rejuvenation R. C.Shakywar 2012 65
CP- 26 of citrus orchard of North Hast

Region
NECTAR- Management of bacterial wilt of M.  Premjit  Singh, 2013 70
CP- 27 binjal, chilli and tomato in North ‘Th. Robindro Singh,

East Region Nandini Chongtham &

Th. Renuka Devi

NECTAR- Zero tillage cultivation of rape- P. Raja 2013 73
CP-28 seed-mustard with bee pollina-

tion and non-chemical method

of plant protection
NECTAR- Mass production of plant growth Ph. Sobita Devi & 2014 76
CP- 29 promoting rhizobacteria agent Bireswar Sinha

for management of seed and soil

borne disease of tomato, chilli,

cabbage cauliflower and citrus.
NECTAR- Organic management of soft rot B. N. Hazarika & S. 2014 78
CP- 30 of ginger Romen Singh
NECTAR- Techniques for production of vi- M. Sumarjit Singh 2014 80
CP- 31 rus free planting materials in &ba-

s mandarin
NECTAR- Use of rice husk ash in con- Bireswar Sinha & Ph. 2017 83
CP- 32 trolling insects in stored soy- Sobita Devi

abean seeds
NECTAR- Mass production of Trichoder- K. 1. Singh and M. 2018 85
CP- 33 ma at low cost using agricultural Premjit Singh

waste
NECTAR- Insect trap with indigenous ash 2020 87
CP- 34 hen’s feather and methyl eugenol

for the control of fruit fly (Bacte-

roceradorsalis)
NECTAR- Integrated pest management in M. Premjit Singh 2009/ 89
CP- 35 rainfed rice production system 2020




IV. ANIMAL HUSBANDRY (AH) Total= 10

IV. ANIMAL HUSBANDRY (AH)

=10

TOTAL

NECTAR- Low cost housing system for Lalnuntluangi Hmar, 2007 93
AH- 36 quails K. Lalrintluanga and
M. C. Lallianchhunga
NECTAR- Early weaning and rebreeding in  Girin Kalita, Tridib 2014 96
AH- 37 Large White Yorkshire pigs Kumar Rajkhowa,
Kalyan Sarma, Rajat
Buragohain and
Prasanta Saikia
NECTAR- Novel herbal formulation for the Kalyan Sarma, Parimal 2014 99
AH- 38 treatment of mange in pigs Roy Choudhury, Sonjay
Kumar Borthakut,
Hridayesh Prasad and
Rajat Buraghoin
NECTAR- Techniques of ejaculation and F A, Ahmed, K. 2014 102
AH- 39 preservation of liquid semen of Lalrintluanga and D.
‘Zovawk’ for Al in pigs Talukdar
NECTAR- Homemade herbal feed additive P. K. Subudhi 2016 104
AH- 40 to improve performance of pigs
and poultry with total replace-
ment of antibiotics
NECTAR- High wvalue Manipuri poultry Th. Ranadhir Singh, P 2016 107
AH- 41 breed Kaunayen; best suited for K. Vijand M. S. Tantia
local environment as sport activ-
ity
NECTAR- Process for preparing a novel SantanuGorai, Kalyan 2017 111
AH- 42 herbal formulation for the treat- Sarma, Y. Damodar
ment of piglet diarrhoea Singh and Gunjan Das
NECTAR- Adoptation  oflocal pig of N.S.Singh, A. 2018 114
AH- 43 Mizoram “Zovawk” as recognized K. Samanta, T. C.
breed of India Tolenkhomba, K.
Lalrintluanga and J. B.
Rajesh
NECTAR- Utilization of palm oil sludge Temjennungsang, A. 2018 116
AH- 44 (POS) as pig feed K. Samanta, B. K. Das,
GirinKalita and M.
Ayub Ali
NECTAR- Rapid detection of piglet diar- T. K. Dutta, Belinda 2019 118
AH- 45 rhea associated with Escherichia L. Vangchhia, P.

coli infection using polymerase
spiral reaction (PSR) assay

Roychoudhury,
Rebecca L. Ralte and
P. K. Subudhi




V. AQUACULTURE (AC) Total= 18

V. AQUACULTURE (AC)

=18

TOTAL

NECTAR- Run-off water harvesting tech- J. R. Dhanze, R. K. Saha, 2012 123
AC- 46 nology for upland fish- based M. K. Dattaand A. B.

farming system Patel
NECTAR-  ‘Fish-rice-vegetable-fruit’based R. K. Saha, Dillip Nath 2014 129
AC- 47 farming system and H. Saha
NECTAR-  Profitable farming systemmodel R. K. SahaDillip Nath 2014 134
AC- 48 of*fish-vegetable-fruit’ and H. Saha
NECTAR- Farming system model on R. K. SahaDillip Nath 2014 138
AC-49 fish-vegetable-fruit-pig and H. Saha
NECTAR-  Farming system model on fish- R. K. Sah, Dillip Nath 2014 143
AC- 50 goat-fruit and H. Saha
NECTAR- Waste into wealth: Fish-mush- R. K. Saha, Dillip Nath 2014 146
AC- 51 room farming system model and H. Saha
NECTAR- Utllization of detoxified rubber Sharma, B. B.,, R. K. Saha 2014 149
AC- 52 seed meal for fish feed formulation and H.Saha
NECTAR-  Seed production of zebra fish (Da- S. C. Mandal, M. K. 2015 152
AC- 53 nio rerio) in aquarium condition ~ Datta and A. B. Patel
NECTAR- Low cost seed production of P Biswas, R. K. Sahaand 2015 155
AC- 54 Pabda (Ompokbimaculatus) P. K. Pandey
NECTAR-  Floating grow-out supplementa- A. B. Patel, M. K. Datta 2015 159
AC- 55 ry carp feed: COF: CAU-GCFF  and S. C. Mandal
NECTAR-  Live Wolffia—based fingerling pro- A. B. Patel, P. K. Pandey, 2015 162
AC- 56 duction of rohu (Labeorohita) A. Pradhan and H.

Priyadarshi

NECTAR- Farming systemmodel ‘water M. A. Salam, O. Gunajit, 2017 165
AC- 57 reed-fish-veg-fruit’ as a profitable Ch. Nandini, R. K. Saha

livelihood option and M. Premijit Singh
NECTAR-  Incorporation of Silver barb Bar- A. B. Patel, M. K. Datta, 2017 169
AC- 58 bonymusgonionotus (Bleeker) in and S. C. Mandal

feed-based seasonal catp polycul-

ture pond system
NECTAR-  Medicated feed for ameliorating H. Saha, R. K. Saha and 2017 171
AC- 59 the effect of low pH and water- C. Laltlanmawia

borne iron stresses in fish
NECTAR- Bamboo leaf extract based di- H. Saha, R. K. Saha and 2017 173
AC- 60 etary formulation against multi- Md. Idrish

ple stresses in fish
NECTAR- CAU (Imphal)-BRSHTIL: A low H. Priyadarshi, R. Das,S. 2018 176
AC- 61 cost in-situ hatchery for carp Prakash, A. A Singh, A.

seed production B. Patel and P. K. Pandey
NECTAR- Fish feed using protein concen- H. Saha, R. K. Saha, N.P. 2018 179
AC- 62 trates and protein isolates from Sahuand A. K. Pal

rubber seeds
NECTAR-  Organic piscicides for killing B. Chouriya, H.Sahaand =~ 2018 182
AC- 63 weed fishes in aquaculture pond  R. K. Saha




VI. FARM MACHINERY (FM) Total= 42
NECTAR-  Conversion of loose charcoal/ A. K. Mishra and PK. 2010 187
FM- 64 charcoal dust into usable fuel Srivastava
NECTAR-  Animal drawn wing plough R. K. Saha, Dillip Nath 2014 189
FM- 65 and H. Saha
NECTAR-  Animal drawn single row zero till S. K. Chauhan 2011 191
FM- 66 drill
NECTAR-  Improved large cardamom har- T. K. Khura, M. S. Seveda, 2011 193
FM- 67 vesting knife S. N. Yadav and S. K.
Rautaray
NECTAR-  Multipurpose Biomass Griller for A. K. Mishra and 2011 195
FM- 68 roasting fresh Maize Cobs and oth- PK.Srivastava
er vegetables
NECTAR-  Twin fixed dome biogas plant for 2011 198
FM- 69 cold hilly terrain of NEH
NECTAR-  Improved multipurpose sigti/stove 2011 200
FM- 70
g NECTAR-  Insulated biogas plant suitable for 2012 203
29 FM- 71 cold climate of Sikkim
bS NECTAR-  Portable kiln for making charcoal 2012 2006
% FM- 72 from biomass
E & NECTAR- Low-cost gravity-based ropeway T.K.Khura, S.N.Yadav, 2012 208
o I FM-73 for transportation of agricultural ~ S. K. Rautaray and M. S.
Q j produce and inputs Seveda
§ S NECTAR-  Portable side feed smokeless cook  A. K. Mishra andM. S. 2012 211
5 H  FM-74 stove Seveda
< NECTAR-  Portable PV powered forced con- M. S. Seveda 2012 213
= FM- 75 vection solar dryer
— NECTAR- Energy efficient double pot im- 2013 216
> FM- 76 proved biomass cook stove
NECTAR-  Portable biomass based forced hot A. K. Mishra 2013 219
FM- 77 air dryer andP.K.Srivastava
NECTAR-  Two rows manual rice transplanter S. N. Yadav 2017 221
FM- 78
NECTAR-  Improved animal drawn wedge S. K. Chauhan 2013 223
FM- 79 plough
NECTAR-  Animal drawn multipurpose tool 2013 226
FM- 80 frame with attachment
NECTAR-  Portable Biomass based forced hot A. K. Mishra 2014 229
FM- 81 air dryer andP.K.Srivastava
NECTAR-  Manual Honey Extractor P.T. Sharma, Ng; 2014 232
FM- 82 Joykumar Singh and Y.
JekendraSingh
NECTAR-  Animal drawn single row improved S. K. Chauhan 2014 234
FM- 83 Potato Digger
NECTAR-  Animal drawn improved rolling 2014 237
FM- 84 peg type puddler




=42

VI. FARM MACHINERY (FM)
TOTAL

NECTAR-  Animal drawn single row zero till S. K. Chauhan 2015 240
FM- 85 planter
NECTAR-  Adjustable saddle for transporta- 2015 242
FM- 86 tion of pack load by yak
NECTAR-  Animal drawn two row ze- 2015 245
FM- 87 ro-till-planter for multi crop use
NECTAR-  Power tiller operated multicrop S. K. Satpathy 2015 247
FM- 88 seed drill cum planter
NECTAR-  Animal drawn clod crusher, leveler S. N. Yadav 2015 250
FM- 89 cum planker
NECTAR-  Mixed mode photovoltaic powered M. S. Seveda 2015 253
FM- 90 forced convection solar dryer
NECTAR-  Solar Dryer Ng. Joykumar Singh, P.'T. 2015 256
FM- 91 Sharma and Y. Jekendra
Singh

NECTAR- Low cost portable zero energy P. T. Sharma, Ng. 2015 258
FM- 92 cooling chamber Joykumar Singh
NECTAR-  Improved Kokcheng (bamboo Swapnali Borah 2015 261
FM- 93 basket)
NECTAR-  Improved harnessing system of S. K. Chauhan 2016 264
FM- 94 domesticated Mithun for utiliza-

tion in agriculture (YOKE)
NECTAR-  Power operated hold-on type pad- S. K. Satpathy 2016 2067
FM- 95 dy thresher
NECTAR-  Filtration units for natural streams A. K. Vashisht 2016 270
FM- 96 for reducing the sediment load in

natural ponds/ tanks
NECTAR-  Portable manual mulch laying ma- Kh. Lily Devi and Deepak 2016 272
FM- 97 chine for hill terrace Jhajharia
NECTAR-  Solar biomass hybrid dryer for M. S. Seveda 2017 274
FM- 98 large cardamom drying
NECTAR-  Light weight self-propelled zero till ~ S. N. Yadav, S. R. Yadav 2017 276
FM- 99 multi-crop planter and A. B. Sherpa
NECTAR-  Self-propelled crop residue 2017 278
FM- 100 mulcher cum weeder
NECTAR-  Ginger-Turmeric Washer Ng. Joykumar Singh, P. K., 2017 280
FM- 101 Sarangi and Th. Anand
NECTAR-  Pineapple Peelet-cum-Corer-cum Singh 2018 282
FM- 102 Slicer
NECTAR-  Pineapple Harvester 2018 284
FM- 103
NECTAR-  Pony Driven Cart for Agricultural Th. Ranadhir Singh and P. 2018 286
FM- 104 Farm T. Sharma
NECTAR-  Makhana Harvester Ng. Joykumar Singh, P. K., 2019 290
FM- 105 Sarangi and Th. Anand

Singh




VII. POST-HARVEST TECHNOLOGY (PHT) Total= 28

NECTAR-  Extruded snack from fish (Fish R. K. Majumdar 2010 295
PHT- 106 Kurkure)
NECTAR-  Packing technology for orchid cut A. I. Singh and Sujata Jena 2011 297
PHT- 107 flowers
NECTAR-  Blended RTS beverages using pas- P. K. Srivastava and Sujata 2011 299
PHT- 108 sion fruit, Sikkim mandarin and Jena
ginger
NECTAR-  Ready-To-Serve (RTS) pineapple Sujata Jena 2013 301
PHT- 109 juice- a value added product
NECTAR-  Retortable pouch processed ready-  R. K. Majumdar and B. 2013 303
PHT- 110 to-serve fish curry in North East- Dhar
ern style
NECTAR-  Smoked laminates from Pangasius B. Dhar and R. K. 2014 306
PHT- 111 fish Majumdar
p NECTAR-  Pre-processing technique for reduc- A. Chakma and Y. Ranjana 2014 308
as) PHT- 112 ing cyanide levels in bamboo shoot Devi
& NECTAR-  Wadi as value added products from  P. Das and L. K. Mishra 2015 310
é PHT- 113 squash (Sechium edule)
©) NECTAR-  Squash (Sechium edule)Pickle as P. Das 2015 312
8 PHT- 114 value added products
Z NECTAR-  Osmo-dehydrated Pineapple prod- Ng. Joykumar Singh, P. K. 2016 315
LE T]T PHT- 115 ucts [Ring and Titbits| Sarangi, Th. Anand Singh
'AR- kfruit Chips- a val - 201 1
- j EP}%%T]% Jackfruit Chips- a value added prod NR. Marak and A. Kumar 016 317
= = - uct
cé 8 NECTAR-  Jackfruit Squash- a value added 2016 319
PHT- 117 product
E NECTAR-  Jackfruit Papad- a value added 2016 321
= PHT- 118 product
8 NECTAR-  Ready-to-Cook (RTC) as value 2016 323
(=¥ PHT- 119 added products of jackfruit
= NECTAR-  Aloe vera based RTS drink blend- L. K Mishra 2017 325
; PHT- 120 ed with ginger, amla and sweet lime
NECTAR-  Pineapple Ready-To-Serve (RTS) Ng. Joykumar Singh, P. K. 2018 328
PHT- 121 drink blended with ginger, Cinna- Sarangi, Th. Anand Singh
mon and P. T. Sharma
NECTAR-  Low glycemic index (GI) roti mix N. R. Singh 2019 330
PHT- 122
NECTAR- Low glycemic index (GI) upma 2019 332
PHT- 123 mix
NECTAR-  Low glycemic index (GI) cheela 2019 334
PHT- 124 mix
NECTAR-  Process protocol for preparation Ng. Joykumar Singh, P T. 2019 336
PHT- 125 of pineapple powder with natural ~ Sharma and Y. Jekendra

aroma

Singh




NECTAR-  Fabrication of agro-waste Areca- A. Mishra 2019 339
PHT- 126 nut husk fiber
NECTAR-  Antimicrobial finish and herbal 2019 342
e PHT-127  dyeing from arecanut extract
£ NECTAR-  Modified Vawksa rep P. Hazarika, K.Khate and 2020 345
&~ PHT- 128 A. K. Samanta
E,; NECTAR-  Low cost Smoked Chicken sau- P. Hazarika, 2020 348
) PHT-129  sages incorporated with bamboo P.Roychoudhury and A.
64 shoot K. Samanta
é NECTAR-  Technology for functional chick- P. Hazarika, K. Khate, R. 2020 351
O & PHT-130 en nuggets and patties with Buragohain and D. Deka
E % French bean and chickpea flour
OB
E O NECTAR-  Modified Vawksa rep ; a smoked P Hazarika, K. Khate and 2020 354
2 B PHT-131 pork product A K. Samanta
<
T
% NECTAR-  Low cost Smoked Chicken sau- P. Hazarika, P. Roychoud- 2020 356
& PHT- 132  sages incorporated with bamboo hury and A.K. Samanta
X shoot
=
>
NECTAR-  Technology for preparation of P. Hazarika, K. Khate, R. 2020 358
PHT- 133 functional chicken nuggets and Buragohain and D. Deka
patties with French bean and
chickpea flour
Appendix:

I Agroclimatic zones of North Fast Region of India 360
1T List of crops of NEH Region 361
IIT  Sawing & Planting Calendar of Some Crops of NEH Region 369
IV  Vaccination Schedule of Different Animals 371
Vv Tamplet of Technology Inventory 373
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CROP IMPROVEMENT (CI) 09 technologies







TECHNOLOGY:
NECTAR-CI- 01 (Paddy)

Source of the
DOR, CAU, Imphal, Manipur

Name of the technology/variety:
High yielding paddy variety CAU-
R1(Tamphaphon)

technology/variety:

3. Year of release/notification of variety:
SVRC 1999/2009 for wetland and CVRC
2018/2018 for upland [1379(E) 27 April,
2018]

4. Description of variety with salient features:

a) Parentage Leimaphou x BR-1

b) Duration 125-130 days

c) Plant height 100 cm

d) Area of adaptation Rainfed, wetland paddy fields of Manipur valley as main Kbharif
(Rainy season) transplanted and broadcast sown paddy crop

e) Maturity group Medium (Under Manipur valley conditions)

f)  Resistance to lodging Non-lodging

Q) Shattering/ Threshing Non—shattering/ and difficult to thresh if grains are not fully
filled

h) Seed rate i. Direct seeding in puddled soil- 60 kg ha'!
ii. Transplanted- 50 kg ha'!
iii. SRI-5kgha’
iv. ICM-16 kg ha'!

1)  Levels of fertilizer High Performance under low applied fertilizer level of 60: 40:

application 40 kg ha'

j)  Spacing 50 hills m? (20 cm row to row and 10 cm plant to plant)

k) Brown rice recovery High brown rice recovery- 72%

)  Tolerance Rice blast, BLB, etc. under field condition and moderately
susceptible in rice blast and BLB under controlled conditions

M) Submergence tolerance Can tolerate submergence up to 7 days

n) Late sowing up to Can be sown upto the end of July

0) Reaction to diseases/ (Under field conditions): Tolerant to rice gall midge

pests (Under controlled conditions): Moderately tolerant to rice gall

midge

p) Disadvantages High chaffy grains under higher level of nitrogen top dressing
at reproductive stage

q) Recent position 1% Position in crop competition under farmers field during
kbarif 2009 (8.8 t ha'') and &harif 2014-15 (12.3 t ha')

t)  Average yield 5-6 t ha' under lowland and 2.39 t ha under upland condition

s)  Unit cost Certified Seed @ Rs. 46 kg' (2020)
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Fig. 1 CAU-R1 plants in the field

10.

11.

Critical inputs required: Certified Seed,
Nitrogen and Potash

Observation to be recorded: Plant
height (cm), duration and Yield (t ha™)

Target  users/stakeholders:  Multi
Technology Testing Centers (MTTCs)/
KVKs/Farmers

Precaution(s) with the variety: Seed
treatment with carbendazim @ 1g kg
of seed. Nitrogen should be applied in
three split doses, ie., half of the total
requirement as basal, one-fourth at
tillering stage, and remaining one fourth
at PI (Panicle Initiation) stage along with
remaining potash.

Advantage/Benefits/Utility of the
variety: Under proper management
practices, the variety has the potential to
yield an average of 5-6 t ha™

Economics of the technology/ Benefit:
Cost Ratio: 1: 1.39 under conventional
cultivation

Technology/variety developed under
the project:

Research outcome of the Department
of Genetics and Plant Breeding, College

Contact address:
Director of Research, Central Agricultural University (Imphal), Lamphelpat, Imphal 795 004
Manipur; Email: dorcau@gmail.com
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Fig. 2 CAU-R1 grains

12.

13.

Fig. 3 CAU-R1 rice

of Agriculture, Central

University, Imphal.

Agricultural

Investigator(s) /inventor(s):

M. Rohinikumar Singh, Ph. Ranjit
Sharma, K. Noren Singh, M. Premjit
Singh, Pramesh Kh. and Th. Renuka Devi
proposal submitted for CVRC release &
Notification.

Technology publication(s):

Bordoloi, R., Deka, B. C,, Singha, A. K,
Kumar Bagish, Jat, P. C., Sarma, C.
K. and Borgohain, R. (eds.) (2017).
Technology Inventory of North East
India: Pub: ICAR-ATARI Zone VII,
Umiam, Meghalya. pp. 312: Chapter
06: Technology No. 01: High yielding
paddy variety CAU-R1: 219-220.

Ganeshmurthy, A. N., Singh, M. P.,, Saha,
R. K., Sastry, E. V. D, Sharma, Ph. R,,
Singh, K. N,, Singh, Th. R., Devi, Th.
R. and Shashidhar, K. S. (2019). CAU
R1 (Tamphaphon)- A variety developed
by Central Agricultural University,
Imphal has returned more than what
is spent. CAU Farm Magazine, 9(4):
2-4. ISSN: 2279-0454.



TECHNOLOGY:
NECTAR-CI- 02 (Paddy)

2)

b)

g
h)

k)

)

Name of the technology/variety: 2. Source of the technology/ variety:
Short duration paddy variety CAU-R3 DOR, CAU, Imphal, Manipur

(Mangalphon)

Year of release/notification of the variety: SVRC 2012/2020 [6 Jan, 2020 SlI. No. 22]

Description of variety with salient features:

Parentage with details of
its pedigree

Breeding objectives

Specific areas of its
adaptation/ adoption

Recommended ecology
Plant height Semi-dwarf

Range
50% flowering

85% maturity

Maturity group
(earlyy, medium  and
late ~ —wherever  such

classification exists)

Reaction to major diseases 1.
(under field conditions) il

1ii.

Reaction to major pests i.
(under field and controlled  ii.
conditions including store

pests)
Average yield

Unit cost

Female parent - RCM-7 (evolved from the cross between
Kalinga-1I and Palman having a height of about 100 cm with
a duration of 115 days and an average yield of 4.0 t ha'.
Male parent - V20 B (A maintainer line of V20 A but having
field resistance to most of the diseases and short duration of
about 90 days with an average yield of 3.5 t ha™).

To develop an eatly rice vatiety as contingency crop for pre-

kharif and late- £barif conditions

Irrigated/rainfed valley areas of Manipur with an altitude
from 750 to 950 m above MSL where rabi crop is to be
grown.

Irrigated/Rainfed valley areas with medium to high soil
fertility, pre-&barif to late-kharif sowing with high density
planting,

(85 cm)

80- 90 cm

< 70 days in late-kharif and 90 days during pre-#barif

< 95 days in late-gharif and 120 days during pre-&barif

Very eatly

Blast - moderately tolerant
Brown spot- moderately tolerant
Rice Tungro Virus (RTV)- Resistant

Gall midge- Moderately tolerant
Stem borer- Moderately tolerant

4-5 t ha'in rainfed valley land
Certified seed @ Rs. 46 kg (2020)
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Fig. 1 CAU-R3 plants in the field

Critical inputs required: Certified seeds,
nitrogen fertilizer and weed free condition
about 2 months from transplanting,

Observation to be recorded: Plant
height (cm), duration and Yield (t ha™)

Target  users/stakeholders:  Muld
Technology Testing Centers (MTTCs)/
KVKs/ Farmers

Precaution(s) with the variety: High
density planting with weed free condition
during the early growth stage of the
variety preferably within one month
after transplanting, Seed treatment with
carbendazim @ 1g kg of seed. Nitrogen
should be applied in three split doses, i.e.,
half of the total requitement as basal,
one-fourth at tillering stage and remaining
one fourth at PI (Panicle Initiation) stage
along with remaining potash.

This needs clarity we must mention
how many interculture operations. It
cannot be vague like this as number of
such operations vary with farmers. We
must recommend as it is done in CAU R1

Advantage/Benefits/Utility of the
variety: Very early and photo insensitive
nature made the variety advantageous
for cultivation as contingency crop after
possible natural calamity of early season
flood/drought duting &barif  season.

Contact address:

Director of Research, Central Agricultural University, Lamphelpat, Imphal 795 004, Manipur
Email: dorcau@gmail.com
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Fig. 2 CAU-R3 grains

10.

11.

12.

12.

Fig. 3 CAU-R3 rice

During normal season, it is better suited
for multiple cropping to enhance farmers
income with diverse crop or mono crop
in a year.

Economics of the technology/ Benefit:
Cost Ratio: 1: 1.20 under conventional
cultivation and enhanced farmet’s income

by multiple cropping.

Technology/variety developed under
the project:

Research outcome of the Department
of Genetics and Plant Breeding, College
of Agriculture, Central Agricultural
University, Imphal.

Investigator(s)/ inventor(s):

M. Rohinikumar Singh, K. Noren Singh,
Ph. Ranjit Sharma, S. N. Puri, Th. Renuka
Devi and Pramesh Kh.

Technology publication(s):

Bordoloi, R., Deka, B. C., Singha, A. K.,
Kumar Bagish, Jat, P. C, Sarma, C.
K. and Borgohain, R. (eds.) (2017).
Technology Inventory of North East
India: Pub: ICAR-ATARI Zone VII,
Umiam, Meghalya. pp. 312: Chapter
06: Technology No. 03: Short duration
paddy variety CAU-R3: 222-223.



TECHNOLOGY:
NECTAR-CI- 03 (Paddy)

1.

3.

Name of the technology/variety:
Semi-deep-water paddy CAU-R4
(Eenotphon)

Source of the technology/variety:

DOR, CAU, Imphal, Manipur

Year of release/notification of variety:
SVRC 2012/2020 [6 Jan, 2020 S1. No. 13]

Description salient

features:

CAU-R4 (Eenotphou) cvolved from the
cross between Moirangphou khokngangbi x

variety with

Leimaphon. The variety matures within 145
days with good grain quality of Manipur’s
local preference with a milled rice
recovery of about 68 percent. The variety
withstands most of the diseases and insect
pest of rice to a considerable extent.
CAU-R4 performed well as a main paddy
crop under low lying semi deep-water rice
ecosystems prevailing in the periphery of
lakes (Patlon) of Manipur valley and similar
situations in the NEH Region. Some of
the other details are as follows:

a) Plant height
b) Duration
¢) Yield improvement (%) over
Moirangphon khokngangbi)
d) Panicle characteristics
i.  Panicle length
i.  Grains per panicle
iii.  1000-grain weight

(Check var.

145- 150 cm
140-145 days
15%

32 cm
200
29¢

e) Reaction to major diseases in the field

Moderately tolerant to blast and brown
spot

f) Average yield

1.1-1.5 tha'

@) Unit cost

Certified seed @ Rs. 46 kg (2020)

Critical inputs required: Certified seeds,
Nitrogen for top dressing in water - Slow
release fertilizer N is not common in
India. Hence this part may be deleted.

Observation to be recorded: Plant
height (cm), water level (max. 50 cm),
duration and yield (t ha™)

Target users/stakeholders: Multi
Technology Testing Centers (MTTCs)/
KVKs/ Farmers

Precaution(s) with the variety: Sowing
and transplanting should be done well
ahead before the onset of Monsoon

10.

season/rainy season. Whenever possible,
the water level should be changed during
the vegetative growth at least 2-3 times to
avoid water soaked area on the particular
spot of the stem. Give some clarity on
water level

Advantage/Benefits/Utility of the
variety: Specific adaptation in. low lying
areas give the advantage for Paddy cum
Fish culture, a dual income source of the
farmer.

Economics of the technology/
Benefit: Cost Ratio: 1: 1.19 as a mono
crop of rice
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Fig. 1 CAU-R4 plants in the field Fig. 2 CAU-R4 grains Fig. 3 CAU-R4 rice

11. Variety developed under the project:
Research of the Department of Genetics
and Plant Breeding, College of Agriculture,
Central Agricultural University, Imphal

12. Investigator(s)/inventor(s):

M. Rohinikumar Singh, K. Noren Singh,
Ph. Ranjit Sharma, S. N. Puri, Th. Renuka
Deviand Pramesh Kh. proposal submitted
for CVRC release & Notification.

Contact address:

13. Technology publication(s):

Bordoloi, R., Deka, B. C., Singha, A. K,,
Kumar Bagish, Jat, P. C, Sarma, C.
K. and Borgohain, R. (eds.) (2017).
Technology Inventory of North East
India: Pub: ICAR-ATARI Zone VII,
Umiam, Meghalya. pp. 312: Chapter
06: Technology No. 04: Semi-deep-
water paddy CAU-R4: 223-224.

Director of Research, Central Agricultural University, Lamphelpat, Imphal 795 004, Manipur

Email: dorcau@gmail.com



TECHNOLOGY:
NECTAR-CI- 04 (Paddy)

1. Name of the technology/variety: 3.
Upland  paddy  variety =~ CAU-R2
(Tomthinphon) 4

2. Source of the technology/variety:

DOR, CAU, Imphal, Manipur

Year of release/notification of variety:
SVRC 2016/2020 [6 Jan, 2020 SL No. 14]

Description of variety with salient
features: The variety is an early maturing
type suitable for rainfed upland and jhum
ecosystem condition with high organic
matter content.

a) Parentage

Cauvery x V20-B

Female parent: Cauvery (TN-1x TKM-6)

Male parent: V20B (a Chinese short duration semi-
dwarf rice variety)

Breeding method

Modified Pedigree with single panicle descent

method.

c) Adaptation

Upland and Jhum ecosystem

d) Plant stature Semi dwarf (80 cm)
e) Yield improvement (%) over 40% - 50%
Local check

f)  Maturity group Extra eatly (95-100 days)
@) Panicle characteristics

1. Panicle length 20 cm

ii. Grains per panicle 100
h)  1000-grain weight 28 g

i)  Levels of fertilizer application

High performance under low applied fertilizer level
of 60: 40: 30 kg ha'

j)  Average rice yield

2.0 tha'

Unit cost

Certified Seed @ Rs. 46 kg!' (2020)

5. Critical inputs required: Nitrogen and 8.

organic matter content

6. Observation to be recorded: Plant

height (cm), duration and yield (t ha™)

7. Target users/stakeholders:

Multi

Technology Testing Centers (MTTCs)/

KVKs/ Farmers

Precaution(s) with the variety: The soil
should have high organic matter content
for good water holding capacity and the
field should be free from weeds for at least
two months.

Advantage/Benefits/Utility of the
variety: The variety has yield advantage of
50% with earliness than local at the time
of testing and development in Manipur.

Inventory of CAU TECHNOLOGIES for NEH Region 9



Fig. 1 CAU-R2 plants in the field Fig. 2 CAU-R2 grains Fig. 3 CAU-R2 rice

10. Economics of the technology/
Benefit: Cost Ratio: 50% more yield in
less time only 3 months

11. Technology/variety developed under
the project: Research outcome of the
Department of Genetics and Plant
Breeding, College of Agriculture, Central
Agtricultural University, Imphal.

12. Investigator(s)/inventor(s):

M. Rohinikumar Singh, K. Noren Singh,
Ph. Ranjit Sharma, M. Premjit  Singh,

Contact address:

N. Anando Singh, Th. Renuka Devi and
Pramesh Kh. proposal submitted for
CVRC release & Notification.

13. Technology publication:

Bordoloi, R., Deka, B. C., Singha, A. K.,
Kumar Bagish, Jat, P. C, Sarma, C.
K. and Borgohain, R. (eds.) (2017).
Technology Inventory of North East
India: Pub: ICAR-ATARI Zone VII,
Umiam, Meghalya. pp. 312: Chapter
06: Technology No. 02: Upland paddy
variety CAU-R2: 221.

Director of Research, Central Agricultural University, Lamphelpat, Imphal 795 004, Manipur

Email: dorcau@gmail.com
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TECHNOLOGY:

NECTAR-CI- 05 (Groundnut)

1. Name of the technology/variety: 4. Description variety/line with salient
Promising line of groundnut “CAU-GS1” features:

2. Source of the technology/variety: CAU-GS1 is a promising line with high
DOR, CAU, Imphal, Lamphelpat, yield potential under good management
Manipur conditions. The genotype has an average

. S .
3. Status of the variety/line: Testing of kern.el yield of 3.2 t ha  with plant he1ght
ranging between 45-50 cm and maturing
the genotype has already completed two . . .
. in 130 days. The variety has approximately
years of testing under code ISK-1-2017-8 of . :
! . . . 45% oil content and is resistant to late
in all India coordinated trails. :
leaf spot diseases. The leaves of the
variety are green at maturity which can be
used as fodder.
a) Parentage ICGV 01352 (female) x ICGX 010052 (male)
b) Breeding method Single Seed descent method.
¢) Adaptation Foothills/ Upland with friable soil structure
d) Plant Stature 45-50 cm
e) Yield improvement (%) over 7% increase over best check (The genotype CAU-
(Check var.) GS1 recorded mean yield of 3293 kg ha' whereas
the best check i.e., genotype R 2001-2, recorded
mean yield of 3083 kg ha' over two years/seasons,
in coordinated trials at CAU, Imphal centre).
f)  1000-grain weight 450 g
@) Levels of fertilizer application Application of fertilizers in the ratio of 20:40:60
NPK
h)  Average kernel yield 3.2 tha'

Inventory of CAU TECHNOILOGIES for NEH Region 11



Critical inputs required: Lime, NPK 10. Economics of the technology/

Observation to be recorded: Plant Benefit: Cost Ratio: 1: 2.0

height (45-50 cm), d]uratjon 125 days and 11, Technology developed under the

yield (3.0 to 3.3 t ha') project: ICAR-AICRP  (Groundnut),
7. Target users/stakeholders: Multi CAU, Imphal

Technology Testing Centers (MTTCs)/ 13, Investigator(s)/inventor(s): Pramesh

KVKs Kh.: Email: prameshkh@gmail.com;
8. Precaution(s) with varity/line: In Mobile: 9856091701

Manipur condition, application of lime @ 13, Technology publication(s):

500 kg ha'! is recommended for growth of

the crop. Anon. (2019). Annual Groundnut

Workshop- 2019, Annual Report

9. Advantage/Benefits/Utility of the (kharif 2018), pp. PB-59.

variety/line: The vatiety exhibited 22%
higher yield over local check and 7% over
best zonal check) in two years IVT trials

Contact address:
Director of Research, Central Agricultural University (Imphal), Lamphelpat, Imphal 795 004
Manipur; Email: dorcau@gmail.com
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TECHNOLOGY:

NECTAR-CI- 06 (Indian mustard)

1. Name of the technology/variety/line: between [NRCIJ47 X NRCIJ36 (4-8-
CAU RM-1 a promising high yielding line 2)] and BPR-547-2 through pedigree
of Indian mustard: Brassica juncea (IV'T. method of breeding. This promising line
No. MCN (E) -17-20) attained average plant height of 150 cm

. . and early maturing with mean seed yield

2. Eocl)l;c ec(j:[jhf te;:lhln ?\}Iogy/varlety/ line: of about 1945 kg ha' when tested under

> » Hmphal, Manipur Ludhiana, Navgaon, New Delhi, Hisar,

3. Year of release of the variety/line: Abohar and Chatha Centres during 2017-
2018 18. It has 40.5% oil content and 794 kg

L . . . . ha! total oil yield. It is tolerant to white
4. Description of variety/line with salient . - .
: . rust and suitable under rainfed rice fallow
features: CAU-RM 1 (Indian mustard) is Iy .
o conditions of Manipur state.
a promising line developed from a cross

a) Parentage [NRCIJ47 x NRCIJ36 (4-8-2)]- Used as female parent, an
extra early white rust resistant genotype obtained from
DRMR, Bharatpur
BPR-547-2- Used as male parent, a high yielding drought
tolerant genotype obtained from DRMR, Bharatpur

b) Duration 115 days with optimum sowing time during 1°* fortnight of
November

¢) Plant height 150 cm

d) Area of adaptation Rainfed wetland paddy fields of Manipur valley and foot
hills and other similar situations of NEH region

e) Maturity group Early

f)  Resistance to lodging Non-lodging

g) Shattering/Threshing Non-shattering

h) Seed rate i. 12to 14 kg ha' for zero tillage surface seeding
ii. 8to 10 kg ha' for conventional tillage

i)  Levels of fertilizer application 80 : 30 : 30 kg ha for conventional tillage
2/3 of the recommended dose under zero tillage

j)  Spacing 30 cm row to row
10 cm plant to plant

k) Tolerance Tolerant to white rust

) Yield 1945 kg ha'' (Average Zone-II)

688 to 1045 kg ha'' under zero tillage
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Fig. 1 CAU-RM] at seed production plot ~ Fig. 2 CAU-RMI at farmer’s field

5. Critical inputs required: Quality seed,  11. Variety/line developed under the

nutrient management (NPK). project:

6. Observation to be recorded: Soil ICAR- All India Co-ordinated Project on
moisture, nutrient content of the soil, AICRP on Rapeseed-Mustard, Central
plant height (cm), duration and Yield (t Agricultural University, Imphal Centre.

E
ha’) 12. Investigator(s)/ inventor(s):
7. 'II;\l;Igsst users/stakeholders: MITCs/ Th. Renuka Devi, Pushparani Senjam,

Diana Sh. Email: renukath2002@yahoo.
8. Precaution(s) with the variety/line: co.n; Mobile: 09612170247.
Adequate Plant population and proper
crop management

9. Advantage/Benefits/Utility of the
variety: The vartiety exhibited increased
yield percentage over local by at least 31%.

13. Technology publication(s):

Anon. (2018). Annual Report 2017-18 of
ICAR- All India Co-ordinated Project
on AICRP on Rapeseed-Mustard,
Directorate of Rapeseed-Mustard

10. Economics of the technology/ Research, Bharatpur.

Benefit: Cost Ratio: 1:2.29 for zero
tillage & 1:2.54 for conventional tillage

Contact address:
Director of Research, Central Agricultural University (Imphal), Lamphelpat, Imphal 795 004
Manipur; Email: dorcau@gmail.com
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TECHNOLOGY:

NECTAR-CI- 07 (Toria)

1. Name of the technology: Promising programme with base variety M-27 and
line of Toria “CAU-Toria 17 (IVT No. TS-36 and maintained by mass selection.
TCN-18-5) This promising line attains an average

2. Source of the variety/line: DOR, CAU, plane height of. B9 em and marring eary
Imphal, Manipur ( ays duration) with average seed yie

phal, of about 1327 kg ha™' (range from 649 to

3. Year of release of variety/line: 2019 2985 depending on soil fertility and crop

i D L £ vari i i¢h sali management). The seed contains 42%

. : escnpflono variety/line with salient oil with total oil output of 557 kg ha'
eatures: It is tolerant to white rust but moderately
CAU-Toria 1 is a promising toria line susceptible to Alternaria blight.
developed through composite breeding
a) Parentage M-27 and TS-36
b) Duration 86 to 111 days (All India)
c) Plant height 80 cm
d) Area of adaptation Rainfed wetland paddy fields of Manipur valley
and foot hills
e) Maturity group Early
f)  Resistance to lodging Non-lodging
g) Shattering/Threshing Non-shattering
h)  Seed rate i. 12 to 14 kg ha' for zero tillage surface
seeding
ii. 10 kg ha™ for conventional tillage
) Levels of fertilizer application 60 : 30 : 30 kg ha'' for conventional tillage
2/34 of the recommended dose under zero
tillage
j)  Spacing 30 cm row to row
10 cm plant to plant
k) Tolerance Tolerant to white rust but moderately susceptible
to alternaria blight.
)  Yield range

(Zero tillage to conventional tillage)

649 — 2985 kg ha'! depending on soil fertility and
crop management

Inventory of CAU TECHNOLOGIES for NEH Region
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Critical inputs required: Quality seed,
nutrient management (NPK).

Observation to be recorded: Soil
moisture, nutrient content of the soil,
plant height (cm), duration and Yield (t
ha™)

Target  users/stakeholders:  Mult
Technology Testing Centers (MTTCs)/
KVKs/ Farmers

Precaution(s)  with  variety/line:
Adequate Plant population and proper
crop management

Advantage/Benefits/Utility of the
variety/line: 'The variety exhibited
25.78% over zonal check (Bhawani),
30.74% over Latest Release (Tapeswari)
and at par with the National Check PT-
303.

Contact address:
Director of Research, Central Agricultural University (Imphal), Lamphelpat, Imphal 795 004
Manipur; Email: dorcau@gmail.com
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Figs. 1 to 3 Breeder seed production of variety CAU- Toria 1

10.

11.

12.

13.

Economics of the

technology/
Benefit: Cost Ratio: 1:2.08 for zero
tillage and 1:2.42 for conventional tillage.

Variety/line developed wunder the
project: All India Co-ordinated Project
on AICRP on Rapeseed-Mustard, Central
Agtricultural University, Imphal Centre.

Investigator(s)/inventor(s):

Th. Renuka Devi, Ps. Mariam Anal, N.
Ingojaoba Singh: Email: renukath2002@)
yahoo.co.in; Mobile: 09612170247.

Technology publication:

Anon. (2019). Annual Report 2018-19,
Directorate of Rapeseed-Mustard
Research, Bharatpur.



TECHNOLOGY:
NECTAR-CI- 08 (Paddy)

1. Name of the technology/variety/line: 4. Description of variety/line with salient
Improved line CAUS 1051ET27496) of features:
paddy CAUS 105 (IET27496) is a high yielding

2. Source of the variety/line: CPGS-AS improved pure line derived _from 4 Cross
(CAU, Imphal), Umiam, Meghalaya bem_zeen Shahsarang and Pﬂy?.. Thc? line

carries PsToll gene, henceis suitable

3. Year of release of variety/line: for phosphorus deficient acidic soil
Presendy under advanced tesdng in All conditions. The line is suitable under low
India trials (2019) fertilizer input and organic cultivation

practices. The line possesses resistance to
leat and neck blast.
a) Parentage Shahsarang x Priya
b) Breeding method Pedigree method
c) Adaptation Mid hill, lowland/wetland acidic soils
d) Plant Stature 94.4 cm, compact, erect
e) Yield improvement (%) over 10-15 %
(Check var. CAUR-1)
f)  Maturity group Medium maturity (139 days)
@) Panicle characteristics
1. Panicle length 25.9 cm
i. Grains per panicle 200
h)  1000-grain weight 23.96
i)  Levels of fertilizer Application
j)  Average Rice Yield 4.2 tha' (Average of 5 locations and 2 years)

5. Critical inputs required:Nitrogen in the =~ 8. Precaution(s) with the technology:
form of FYM or urea as per requirement Nursery should be sown as thinly as
and local recommendation. possible to ensure vigorous seedling

6. Observation to be recorded: Plant g(r)o}\(xqcl; CI;ne transplanting with spacing
height (cm), duration and Yield (t ha™) '

9. Advantage/Benefits/Utility of

7. Target users/stakeholders: MTTCs/
KVKs

the variety/line: The line has high
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10.

11.
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Fig. 1 CAUS 105 (IET 27496) in the

phosphorus use efficiency, and is suitable
for phosphorus deficient acidic soil
conditions. The line is suitable for low
fertilizer input and organic cultivation
practices. The line possesses resistance to
leaf and neck blast.

Economics of the
Benefit: Cost Ratio: NA

technology/

Variety/line developed under the
project:
ICAR-AICRPAVT, CPGS-AS, CAU

(Imphal), Umiam, Meghalaya.

Contact address:
Dean, College of Post Graduate Studies in Agricultural Sciences (CAU, Imphal), Umiam
Meghalaya-793103. Email: deancpgs@gmail.com
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Fig. 2 Comparative performance of improved purelines as
compared to checks (CAU R1 and Shahsarang) under low P

lowland acidic soil condition

12. Investigator(s)/ inventor(s):

13.

Mayank Rai, Wricha Tyagi, Devyani
Sen, Noren Singh, Tombisana Meetei:
Email: mrai.cau@gmail.com; Mobile:
9436336008.

Technology publication(s):

Anon. (2019). Proceedings of 6"Hill
Rice Workshop, SKUAST, Kashmir.
16™ February, 2019, Vol. 1, Varietal

Improvement. ICAR- All India
Coordinated  Rice Improvement
Project.
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ECHNOLOGY:

NECTAR-CI- 09 (Paddy)

1. Name of the variety/line: Improved improved pure line derived from a cross
line CAUS 107(IET28210) of paddy between Shahsarang and CAUR-1. It has
2. Source of the variety/line: CPGS-AS semi-glutinous endosperm. The line has
CAU, Imphal), Umiam, Meghalaya igh zinc content (28 ppm) in unpolishe
( i » vieghaay grain and is suitable for phosphorus
3. Year of release of variety/line: Under deficient acidic soil conditions. The line
AICRP AVT 1 trial (2020) is suitable under low fertilizer input and
L. . . . . organic cultivation practices. The line
4. f]?efc:lp tion of variety/line with salient possesses resistance to leaf and neck blast.
eatures:
CAUS 107 (IET28210) is a high yielding
a) Parentage Shahsarang x CAUR-1
b) Breeding method Pedigree method
¢) Adaptation Mid hill, lowland/wetland acidic soils
d) Plant Stature 97.3 cm, compact, erect
e) Yield improvement (%0) over 12-15 %
(Check var. CAUR-1)
f)  Maturity group Medium maturity (126 days)
@) Panicle characteristics
i.  Panicle length 29.8 cm
ii. Grains per panicle 220
h)  1000-grain weight 22.16
i)  Levels of fertilizer Application As per soil condition
j)  Average Rice Yield 4.3 t ha'! (Average of 5 locations and 2 years)

Fig. 1 CAUS 107 (IET 28210)
in the field

Critical inputs required: Nitrogen in the
form of FYM or urea as per requirement.

Observation to be recorded: Plant
height (cm), duration and Yield (t ha')

Target users/stakeholders: MTTCs/
KVKs

Precaution(s) with the variety/line:
Nursery should be sown as thinly as
possible to ensure vigorous seedling
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10.

11.

12.

growth. Line transplanting
with spacing 20 x 15 cm.

Advantage/Benefits/
Utility of the variety/
line: The line has high
zinc content (28 ppm) in
unpolished grain and is
suitable for phosphorus
deficient  acidic  soil
conditions. The line is
suitable for low fertilizer
input and organic
cultivation practices. The
line possesses resistance to
leaf and neck blast.

Economics of  the
technology/  Benefit:
Cost Ratio: NA

Variety/line developed
under the project: ICAR-
AICRPAVT,  CPGS-AS,
CAU (Imphal), Umiam,
Meghalaya.

Investigator(s)/
inventor(s):

Mayank Rai, Wricha Tyagi,
Devyani Sen, K Noren
Singh, Tombisana Meetei:
Email:  mrai.cau@gmail.
com; Mobile: 9436336008.

Contact address:
Dean, College of Post Graduate Studies in Agricultural Sciences(CAU, Imphal), Umiam
Meghalaya-793103. Email: deancpgs@gmail.com
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Fig. 3 Comparative performance of improved pure lines
as compared to checks (CAU R1 and Shahsarang) under
low P lowland acidic soil condition

Technology publication(s):

Anon. (2020). Proceedings of 7™ Hill Rice Workshop,
IIRR, Hyderabad. 19" February, 2020, Vol. 1, Vatietal
Improvement. ICAR- All India Coordinated Rice
Improvement Project.
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TECHNOLOGY:

NECTAR-CM-10

Name of the technology: Rapid macro-
propagation techniques for banana

Source of the technology: CHF(CAU,
Imphal), Pasighat, Arunachal Pradesh

Year of adoption/ development: 2011

Description of technology with salient
features:

Banana is conventionally propagated
by sword sucker. But the mother plant
produces only few suckers as natural
regeneration is very slow in banana due
to hormone mediated apical dominance
of mother plants. On the other hand,
micro-propagation or 7 vitro propagation
is a suitable method for rapid production
of banana planting materials but it
requires sophisticated techniques and
skill making them generally out of reach
of most of the marginal farmers. In this
context,macro-propagation is a farmer-
friendly technique, suitable for adoption
by small and marginal farmers.

Mother plant of desired variety is
selected which are free from any disease
more particularly bunchy top. There
are two types of sucker produced from
mother plant of banana »/z.,sword sucker
and water sucker. Sword sucker of about
three-month-old with stout base should
be selected. Sword sucker is removed with
their rhizome from the mother plant and
then it is decapitated with sharp knife
at the base and leaf sheath attached to
rhizome are removed carefully so that
eye bud in rhizome are not disturbed.
Then rhizomes are surface sterilized
with fungicide solutions and splitted or
decortication of corm is done. After that

it is placed in media for spouting under
shade. This method results in production
of 9-15 uniform shoots/plants in a short
span of time, roughly within 1- 3 months.

Banana variety tested: Robasta (AAA),
Dwarf Cavendish(AAA), Poovan (AAB)

Media used: Ricehull, Sawdust, Cocopeat,
Vermicompost

The media ricehull, sawdust, cocopeat
and vermicompost had almost similar
effects on most of the sucker plantlet
initiation parameters. However,the sucker
plantlet emergence took longest time in
vermicompost when used as the initiation
media. Ricehull showed earliest sucker
plantlet emergence compared to the
other initiation media. The time taken
for the emergence of the second plantlet
was similar in case of both sawdust and
cocopeat. The genotype Poovan was
fastest in the plantlet emergence whereas
Robusta took longest duration for
emergence of plantlet. Dwarf Cavendish
had shorter duration than the genotype
Robusta to the emergence of the plantlet.
More than 70% of Poovan plantlets
initiated in sawdust had roots which stood
highest compared to the other genotypes.
Variability in the growth indices of the
three Musa varieties showed significant
by genotype interaction on all the growth
parameters measured. Growth parameters
were generally highest (irrespective of the
varieties) when plantlets where raised in
Ricehull + FYM than other media.

Critical inputs required: Sword sucker
of banana, Sharp knife, Media, Shade
house
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Fig. 3 Sucker emergence

Observation to be recorded:
Observation on emergence of shoot per
sucker need to be recorded.

Target users/stakeholders: MTTCs/

KVKs/Farmers

Precaution(s) with the technology:
Precaution must be taken in selection of
sucker. Sword suckerof 3-4 leaves should
be collected from disease free mother
plant with rhizome. After putting in media
rotted rhizome if any should be removed
immediately.

Advantage/Benefits / Utility of
technology: This is a farmer’s friendly
technique without sophisticated technique,
skill and care to handle which does not
require much expertise and it is suitable for
adoption by small and marginal farmers.

24

11.

12.

13.

Fig. 2 Rice hull, Sawdust, Cocopeat,
Vermicompost as media

Fig. 4 Sucker ready

. Economics of the technology/Benefit:

Cost Ratio: 1:4.5

Technology developed under the
project: Technology developed was with
existing facility.

Investigator(s)/inventor(s): B.N.

Hazarika:  Email:bnhazarikal3@yahoo.
co.in; Mobile: 7005108240

Technology publication(s):

Hazarika, B.N. (2011). Macro propagation-
A farmer friendly technique of
propagating banana, CAU Farm

Magazgine, 1(4): 7-8

Contact address:

Dean, College of Horticulture and Forestry
(CAU, Imphal), Pasighat, Arunachal Pradesh
Email: chfdeanpsg@gmail.com



TECHNOLOGY:

NECTAR-CM-11

Name of the technology: Mass
propagation of Kew pineapple

Source of the technology: COA (CAU,
Imphal), Iroisemba, Manipur

Year of adoption/ development: 2013

Description of technology with
salient features:

Mass propagation of pineapple by tissue
culture technique is a potential technology
which serves as best alternative method
over the traditional propagation by
suckers, leading to production of large
numbers of disease free, uniform planting
materials in a relatively short period of
time.

Explant preparation: Crowns of Kew
pineapple are used as the source of
explants. For explants preparation, the
leaves from the crowns are first removed
carefully and washed under running water
for 5-10 mins. The terminal growing point
of 1.5 cm diameteris removed from the
crown and placed in a beaker after washing
thoroughly in distilled water.

Media preparation: Murashige Scoog
media (HI media) is used as the basal
media with pH maintained between

Fig. 1 Preparation of explant

Fig. 2 Sterilization

5.7-5.8. Then, the media issterilized by
autoclaving at 121°C and 1.5 kg cm?
for 20 mins. After cooling down, filter
sterilized hormone supplements (Benzyl
adenine and Naphthalene acetic acid)are
added. The media is poured into sterile
culture jars (20ml each) under the laminar
airflow chamber.

In  wvitro  explant  sterilization,
inoculation and culture conditions:
The explants are washed thoroughly
under running tap water to remove any
field dirt. Under laminar airflow chamber,
the explants are soaked in Bavistin for 15
mins, then washed thoroughly with water
for 3-4times. The explants are then treated
with 0.1% HgCl, for 5 mins followed by
rinsing thoroughly in distilled water for
3-4 times. The explants are trimmed down
to 0.5 cm and inoculated into culture jars
containing the media. Sub-culturing is
done at 15 days interval, on fresh media
for every treatment. The cultures are
incubated at a constant temperature of
25°C, relative humidity of 60-70% and
photoperiodic regime of 16 hd"! provided
by fluorescent light (2800 lux intensity).
Rooted plantlets are planted in sterilized
river sand soil medium and proceeded

Fig. 4 Shoot initiation
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Fig. 7 Rooting

Fig. 8 Acclimatization under polyhouse

for hardening, The period from the time
of inoculation to production of rooted
plantlets is about 130-140 days. The
rooted plant need hardening before they
can be transferred to field. The potted
plantlets are kept first in polyhouse, then
in shadehouse for 15 days each. The
acclimatized 7z vitro seedlings are finally
transplanted in the field.

5. Critical inputs required: MS media,
Clarigel, plant growth hormones, HgCl,
Sucrose, Bavistin, other basic plant tissue
culture equipments and river bed soil

6. Observation to be recorded:
e Number of shoots
e Number of leaves
e Shoot length
e Number of roots
¢ Root length

7. Target users/stakeholders: MTTCs/
KVKs/Entrepreneurs
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10.

Fig. 9 In vitro plantlets in field

Precaution (s) with the technology:
Strict maintenance of sterilized condition
is important in plant tissue culture. Regular
observation must be taken to check any
microbial contamination in the cultures.
Timely sub-culturing should be done
for better multiplication of the cultures
and supplement with fresh nutrients
uninterruptedly. While hardening, the
media residues have to be washed out
propetly before planting in soil medium.

Advantage/ Benefits/ Utility of
technology: This technique can help
to supply large numbers of disease free,
uniform pineapple planting materials
in a relatively short period of time.
Entrepreneurs, nursery growers and
sellers can profit from this technology
in their businesses. And farmers can be
benefitted with the provision of healthy
planting materials.

Economics of the technology/
Benefit: 1: 5.69



11. Technology developed under the
project: Under PFDC, Imphal Centre,
Horticultural Research Farm, Andro.

12. Investigator(s)/inventor(s):

R. K. Dilip Singh and P. D. Mayengbam;
Email: tkdsingh59@gamil.com;
Mobile: 9402882753.

Contact address:

Dean, College of Agriculture (CAU,
Email: dean_collegeagri@yahoo.co.in

13. Technology publication(s):

Mayengbam, P. D. and Dilip Singh, R. K.
(2016). Effect of different levels of
BAP on in vitro culture of pineapple
(Ananas comosus L. Merr) var. Kew. J.
Interacad., 20(4): 441-447.

Imphal),Iroisemba, Imphal-795004, Manipur

Inventory of CAU TECHNOLOGIES for NEH Region 27



TECHNOLOGY:
NECTAR-CM-12

Name of the technology: Pruning guava
(Psidinm guajava 1.) for winter crop in
North-Eastern Indian condition

Source of the technology: CHF(CAU,
Imphal), Pasighat, Arunachal Pradesh

Year of adoption/ development: 2014

Description of technology with salient
features:

The extent to which guava trees should
be pruned and the most appropriate time
for pruning of guava tree for winter crop
has been studied by several workers, but
there is a wide variation in the findings
because the reports are of different
climatic conditions. No report on time
and severity of pruning of guava for
winter cropping under North-Hastern
Indian condition is available. Hence,
Pruning Techniques for Harvesting of
Winter Guava (Psidinm gnajava 1..) cv. L- 49
was standardized for the North-Eastern
Indian condition with the following
objectives: To optimize the severity of
shoot pruning in guava; to optimize
the time of shoot pruning in guava; to
eliminate rainy season crop and to obtain
better quality fruit in winter season and to
extend the harvesting season.

Based on the observations made,
pruning in mid-May is recommended as
was found better for regulating cropping
for winter season, good flowering,
fruiting, fruit size and quality attributes.

Similarly, 50% of the shoot length
have very good responses on the yield
and quality of fruits. On the basis of
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overall performance the study cleatly
revealed that pruning of 50% shoot
length in mid-May (M,P)) was found to
be the best among all the treatments for
flowering, fruit set, fruit weight, yield and
improvement of fruit quality of winter
season guava in sub-tropical climate
of foot hills of Arunachal Pradesh.
Therefore, for crop regulation of guava in
foot hills of Arunachal Pradesh, pruning
of 50% of the shoot length in mid-May
will be the ideal horticultural practice for
obtaining good yield and quality fruits in
winter season

Critical inputs/items/tools required:

e Pruning tools, Skilled labour, plant
protection chemicals, Manure and
fertilizer

Observation to be recorded:
e Plant Growth

e Flowering

e  Fruit yield

e  Fruit Quality

Target  users/stakeholders:  Mult
Technology Testing Centers (MTTCs)/
KVKs/ Farmers

Precaution (s) with the technology:

Pruning time (Mid of May); Pruning
intensity (50% of shoot length); Painting
of cut ends of shoots/ branches
with  copperoxychloride;  spray  of
copperoxychloride on foliage of plants
during the rainy season to control canker.



10.

11.

12.

Fig. 3 & 4 Fruitings after 50% pruning

Advantage/ Benefits/ Utility of
technology:

Availability of good quality guava fruits
in winter season (November to January)

Economics of the technology/
Benefit: Cost Ratio:1 : 2.3

Technology developed under the
project: PG research

Investigator(s)/inventor(s):

Hau Ngaih Lian and Barun Singh:
Email: barunchfcau@gmail.com;
Mobile: 9436250944.

Contact address:
Dean, College of Horticulture and Forestry (CAU, Imphal), Pasighat, Arunachal Pradesh
Email: chfdeanpsg@gmail.com

13. Technology publication:

Hau Ngaih Lian, Barun Singh, Bidyarani
Devi Senjam and Md. Ramjan (2019).
Effect of Shoot Pruning on Growth
and Yield of Guava (Psidinm guajaval..)
cv. 149 under Foothills of Arunachal
Pradesh.Int.].Curr.Microbiol App.Sei.,
8(3): 2020-2027. DOL: https://doi.
org/10.20546/1jcmas.2019.803.240.
(NAAS RATING 2020: 5.38).
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TECHNOLOGY:
NECTAR-CM-13

Name of the technology: Wedge
grafting in citrus

Source of the technology: COA (CAU,
Imphal), Iroisemba, Imphal, Manipur

Year of adoption/ development: 2015

Description of technology with salient
features:

Considerable success has been made to
multiply citrus on the commercial scale by
Wedge grafting. It is one of the simplest
and easiest methods and largely used in
the propagation of fruit. It is also used in
top-working for changing varieties. In this
method about 2-3 cm long two smooth
slanting cutting are made at the proximal
end of the 15 cm scion on both sides
opposite to each other in such a way that
the end portion becomes very thin. It is

done with the help of sharp knife. The
smooth long slanting cuts at the base of
the scion gives an appearance of a sharp
chisel. The rootstock of 15 cm length is
at first beheaded by giving a cut and then
a vertical split cut is made by a thin and
sharp bladed grafting knife at the center of
the cut surface of the stock having a depth
of approximately 2-3 cm. Then, the scion
is inserted into the wedge cut of rootstock
through slight opening the splits. Thus,
both components are brought into close
contact particularly cambia in face to face
and tied firmly with polythene strip. After
wrapping the graft union, the scion along
with the union portion is covered with a
polythene cap to protect the scion from
loss of moisture through transpiration.
For NE region, the best time of grafting
is Feb-March.

Selection of rootstocks

Selection of scion mother plants for
scion collection

materials

11- 12 months old seedling rootstocks with girth size

2.5 to 3.5 cm at 9” height from the ground level. The
rootstock should be healthy and free from diseases.

Pest and disease free, healthy and uniform bearing 5-6
years old scion mother plants.

Selection and collection of scion Non-flowering shoots of current season fresh growth
having dark green coloured leaves, about 20 cm long,

straight, smooth, healthy, pest and disease free and
also of same thickness of rootstock

Critical inputs required: Rootstocks,
scions, secateurs, sharp grafting knife,
measuring scale, measuring tape, polythene
cap, polythene strip and polybag.

Observation to be recorded:
e Success percentage of the graft union

e Time taken for healing of the graft union
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e Total Plant height
¢ Root length and diameter

Target users/stakeholders: MTTc/
KVKs/Farmers

Precaution (s) with the technology:
Selection of scion mother plant is an
important factor for the propagation



Fig. 1 Preparation of the scion

of fruit plants by grafting. Quality scion
mother plant with appropriate growing
conditions assures higher percentage of
graft success. The scion shoots should
be of about 3-4 months old containing
sufficient reserved food materials. The
selected scion shoots should be detached
from the mother plants with the help of
sharp secateurs and defoliated leaving

Fig. 4 Wrapping the union

Fig. 5 Grafted plants covered with
polythene sheet

one-fourth of the petiole just after their
detachment. The collected scion shoots
should then be carried in a polybag with
sphagnum moss and keep in shady cool
place to avoid desiccation.

Advantage/ Benefits / Utility of
technology: This is an easy method of
Citrus propagation and can be adopted

Fig. 3 Insertion of the scion onto
rootstock

Fig. 6 Healed plant

Fig. 7 The graft union
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10.

11.

12.

by small and marginal farmers to
enhance the quality of fruits and yield
in a short duration with less investment.
Entrepreneurs can also benefit from this
technique by selling the grafted seedlings.

Economics of the
Benefit: 1.98

technology/

Technology developed wunder the
project: Under PFDC, Imphal Centre,
Horticultural Research Farm, Andro.

Investigator(s)/inventor(s):

R. K. Dilip Singh and A. Thokchom:
Email: tkdsingh59@gamil.com;
Mobile: 9402882753.

Contact address:

Dean, College of Agriculture (CAU, Imphal), Iroisemba, Imphal-795004, Manipur
Email: dean_collegeagri@yahoo.co.in
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13. Technology publication:

Thokchom, A. and Singh, R. K. Dilip
(2018). Effects of grafting height
and scion length on growth of Citrus
reticnlata var. Nagpur Mandarin. Inter.
J. Chem. Studies, 6(2): 2094-2097.

Thokchom, A., Singh, R. K. Dilip, Begane,
N., Mathukmi, K. and Sebastian, K.S.
(2019). Influence of grafting height
and scion length on healing of graft
union and growth characteristics of
Citrus reticnlata var. Nagpur Mandarin
grafted on Rough lemon rootstocks.
Int. J. Curr. Microbiol. App. Sci., 8(3):
2066-2074.



TECHNOLOGY:
NECTAR-CM-14

1. Name of the Technology: Root- of higher quantity of inorganic P fertilizer
dipping in SSP-MC slurry method of P is mere a wastage of poor farmers’ money
management in rice-vegetable rotation and can also pose a cause to environmental

pollution. As an alternative to conventional
P management in acid soil, the rhizosphere-
based P management approach seems to
3. Year of adoption/ development: 2015 be pertinent for enhancing P-use efficiency
and yield of crops in acid soils.

2. Source of Technology: CPGS-AS (CAU,
Imphal), Umiam, Meghalaya

4. Description of technology with salient

features: Strategies: (i) To increase tissue P
content at the seedling stage for better
root growth, (ii) to synchronize the rates
of P mineralization in soil and P uptake
in crops throughout the crop growing
period and (iii) To minimize P fixation and

of the applied quantity of water-soluble P mineralization of AIPO, and FePO, in the
fertilizer in a crop season. So, the application ¢ ¢

The deficiency of phosphorus (P) is
widespread in acidic soils. The fixation
of water-soluble P as AIPO, and FePO,
causes P use efficiency as low as 15-20%

rhizosphere.

Ciretis 4l 88 DA%

Microblal consortium developed at CPGS (CAU, Imphal} can provide multiple benefits to rice crop: N
supply from air to roots, unlocking phosphate in the root rone, growth hormone for root
development, organic mater decomposition and bio—<control activity.

T T Microbial
kil Sl Epl E %243 Alleabiee Soil (ph1 70080 consortium (MC) MC in campost Single super phosphate (S5P) Rock phosphate (RP)

Washing of rice seedling roots is necessary to remove the adhered mud.
After washing seedling bundles are ready for root-dip treatment in soil-
water slurry amended with 55P. Washing helps rice roots to absorb
more P from the S5P slurry during overnight {10 h optimum) dipping of
seedling roots.

Uprooting of rice seedling Washing of roots of
from nursery bed rice seedlings

Bundles mady Overnight Dipping of Preparation

for PSE dipping scedlingroots of Soil-Water

— A plot (45 sqm) requires 4.0 kg treatment Slurry Bed

After biofertilizer treatment biofertilizer for dipping of rice - -
seedlings are transplanted in seedling roots needed for 1 ha The optimum dose of SSP for root dip treatment is
the main field and RP is area, Duration of root dipping : 1 1125 mg per kg soil. A plot of 45 sq.m. (9m x 5m)
broadcasted @125 kg per ha. ek = areawith 10 cm mud slurry layer requires 7.0 kg SSP.
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Methodological description:

Step-1: Root dipping in soil slurry amended
with SSP:

Prepare a mud slurry bed (45 m?) in one
corner of the main field (area 1 ha) and
follow the steps depicted in the figure. The
amount of single super phosphate (SSP)
requires for addition in the mud slurry
bed is 8.0, 6.0 and 5.0 kg for Hybrid rice,
HYYV rice and traditional rice, respectively.
This treatment is usually carried out in the
evening hours and seedlings get ready for
CAU-Bioenhancer treatment in the next
morning. CAU-Bioenhancer is comprised
of 5 efficient bacterial strains (Arthrobacter
sp. C4; Klebseilla sp., 13y Serratia marcescens,
N3; Enterobacter sp., P5 and Pseudomonas
putida, B1) and these strains are compatible
to each other and adaptable to acid soils.
After completion of root-dipping in SSP-
mud slurry, rice seedling bundles are to
be taken out and kept aside on the bund.
Apply approx. 5 kg finely grounded dry
compost/FYM on the mud slurry bed
along with CAU-Bioenhancer (4.0 kg
for solid formulation or 500 ml liquid
formulation) and mix thoroughly with
mud. Then roots of rice seedling bundles
are re-dipped in CAU-Bioenhancer treated
mud slurry and incubated for 1 to 2 h. Now
seedlings ate ready for transplanting on the
main field.

Prior to transplantation of the SSP-MC
treated rice seedlings, apply rock phosphate in
the main field @125 kg ha'! along with 50% of
the recommended dose of Urea (133 kg ha')
and MOP (66 kg ha™).

Salient findings:

Adoption of the root-dipping in SSP-MC
Slurry Method of P Management along with
50% the recommended dose of fertilizers in
farmers’ fields could produce comparable
or higher yields (up to 20-30% increase in
rice and 25 to 50% increase in vegetables)
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of rice-vegetable rotation compared to
that obtained under 100% recommended
dose of fertilizers (farmers’ recommended
practice). Moreover, the quality parameters of
vegetables (antioxidant activity and content of
ascorbic acid, total phenol and 8 — carotene)
was found to improve under SRD in SSP Soil
slurry + 50% RDP + CAU-Jhum Bioenhancer
application.

5. Critical Input Required: Rock phosphate,
superphosphate, urea, MOP and liquid
formulation of microbial consortium.

6. Observation to be recorded:

e Root growth parameters at 40 or 45
DAT.

e Number of effective tillers per hill
and grains per panicle

e Grain yield, biological yield and
harvest index

e N, P and K concentration in shoot at
45 DAT and Zn in edible portion of
grain

7. Target users/stakeholders: MTTCs/
KVKs/Farmers of North FEast India,
Govt. agencies, Agri-entrepreneurs, etc.

8. Precaution (s) with the technology:

e This technology is suitable for
transplanted rice and vegetable crops.

e This technology demands biofertilizer
that possesses the ability to dissolve
insoluble  phosphates and other
micronutrient complexes.

e The added amount of SSP shouldn’t
exceed the recommended quantity of
SSP in mud slurry.

e Theduration of seedlings root dipping
shouldn’t exceed the recommended
duration.



10.

11.

Advantage/ Benefits/ Utility of
technology:

Suitable for application in acid soils,
provided adaptive benefits against Al
toxicity stress, suitable to apply in organic
farming, and there is no crop specificity
for CAU Bioenhancer.

Economics of the

Benefit: Cost Ratio:

One half of

technology/

the recommended dose

of inorganic fertilizers (50% saving
on expenditure) can be saved by
adopting root-dipping in SSP+CAU

Bioenhancer amended soil slurry method
in transplanted crops grown in acid soil
without compromising yield of rice and
vegetables.

Technology the

project:

DBT, GOI funded Research Project
entitled “Endophyte diversity in wild
versus cultivated rice across environmental
gradients in North East India” (vide No.
BT/PR15208/AGR/21/332/2011 dated
02- 07-2012).

Developed under

Contact address:
Dean, College of Post-Graduate Studies in Agricultural Sciences (CAU, Imphal), Umiam
Meghalaya. Email: deancpgs@gmail.com
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Investigator(s)/inventor(s):

thakuria.
Mobile:

Dwipendra Thakuria: Email:

dwipendra@yahoo.co.in;

9436767009
Technology publication:

Bordoloi, R., Deka, B. C., Singha, A. K,,
Kumar Bagish, Jat, P. C, Sarma, C.
K. and Borgohain, R. (eds.) (2017).
Technology Inventory of North East
India, Pub: ICAR-ATARI Zone VII,
Umiam, Meghalya. pp. 312: Chapter:
03, Technology No. 16: Root-dipping
in SSP-MC Slurry Method of P
Management: 109-111.

Kalidas-Singh, S. and Thakuria, D. (2018)
Seedling root-dip in phosphorus
and Dbiofertilizer added soil slurry
method of nutrient management for
transplanted rice in acid soil. Journal
of Soil Science and Plant Nutrition, 18(4),
921-938.  doi.org/10.4067/S0718-
95162018005002701.
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TECHNOLOGY:
NECTAR-CM-15

Name of the technology: CAU-JHUM
Bioenhancer (Liquid biofertilizer for
mixed crops of Jhum fields)

Source of the technology: CPGS-AS
(CAU, Imphal),Umiam, Meghalaya

Year of adoption/ development: 2016

Description of technology with salient
features:

CAU JHUM Bioenhancer is an
ecofriendly liquid biofertilizer composed
of four beneficial bacteria as consortium
(Pseudomonas fluorescens CCEF10T1; Pantoea
anthophila 'TMES5TG6;  Serratia  marcescens
TMFE5P7  and  Kosakonia  radicincitans
BHF20T4). All four bacterial strains
are compatible to each other and can
grow together in growth medium. Jhum
Bioenhancer can provided habitat-fitness
benefits to Jhum crops, improves yield of
mixed crops and it is non-specific to jhum
crops.

Rationale of the technology: Burning
of slashed biomass of secondary forest
stands on hill slopes for practicing jhum
agriculture causes negative impact on
functioning of microbiota and nutrient
cycling in soils. The average productivity
of jbum land is much below the average
national  productivity. The fertilizer
use efficiency in soils of jhum fields is
notoriously low due to runoff losses
from hilly slopes. Moreover, resource
poor jhummias can’t afford input cost of
inorganic fertilizers. So, the low-cost eco-
friendly nutrient management practice
is the need of hour for improving the
productivity of jhum fields.
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Strategies: Bacterial colonizers of
early succession plants from burnt jhum
fields were isolated and screened for
multifaceted plant growth promoting
properties. These four efficient bacterial
strains (CCF10T1, TMF5T6, TMF5P7
and BHF20T4) exhibited abiotic stress
tolerance to heat (up to 65'C), Al-toxicity
(300 ppm) and soil acidity (up to pH 3.5)
and higher abilities for dissolution of
insoluble phosphates and Zn complexes,
IAA-production, N -fixation, carbon
mineralization and biocontrol activities in
the crop rhizosphere.

How does CAU-Jhum Bioenhancer
work?: CAU-JHUM  Bioenhancer
promotes eatly root growth and crop
establishment in acid soils. It can reduce
soil acidity related stresses in crops and
increase growth and yield of jhum crops
by 20-40% when applied with rock
phosphate @ 30 kg P,O, ha basis. Jhum
Bioenhancer is suitable to all mixed jhum
crops.

Application guide:

Seed treatment: Dilute 200 ml CAU
JHUM BIOENHANCER with 400 ml
clean water (1:2) and mix thoroughly with
500 g finely ground dry compost and 4 to
5 kg seeds. Keep it under shade for 1 hour
and ready for sowing/dibbling in jhum
field.

Root-dip treatment: Prepare a mud plot
(5-7 cm depth) of size 1 sqm (1 m x 1
m) in one corner of the main field. Apply
2 kg finely ground dry compost and 600
ml Bioenhancer to mud plot and mixed
thoroughly. Dip rhizomes of ginger,



seedling roots of transplanted vegetables
(18-24 h), seedling roots of transplanted
rice of valleys (10 h), etc. Then seedlings
are ready for transplantation. Care should
be taken that seedling root should not get
washed after treatment.

Foliar spray: Dilute 200 ml Jhum
Bioenhancer in 10 litre clean water (1:5)
and spray twice on crops. The 1% spray at

45 DAT and Zn in edible portion of
grain.

Target users/stakeholders: [hummias
of North Fast India and upland arable
farmers, Govt. agencies, MTTCs, KVKs,
Agri-entrepreneurs, etc.

Precaution (s) with the technology:
The shelf-life of the liquid formulation
is 100 days. The co-application of this

the catly growth stage and 2™ spray before
flowering,

5. Critical inputs required:

Rock phosphate, liquid formulation of
CAU Jhum Bioenhancer and well dried
grounded compost/FYM (passed through
1 mm sieve or fine bamboo sieve).

Salient findings: The average increase
in yield ofjhum ricewas ranged from 21
to 30% in CAU-Jhum Bioenhancer + RP
@30 kg ha' applied plots over the yield
obtained (from 1.32 to 1.68 t ha) in plots
under traditional practice of jhummias.

Observation to be recorded:

e Root growth parameter at 40 or 45
DAT

e Number of effective tillers per hilland
grains per panicle

e Grain yield, Biological yield and
Harvest Index

e N, P, and K concentration in shoot at
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biofertilizer alongwith other chemicals
(herbicide/insecticide/inorganic
fertilizers, etc.) should be avoided. For
seed treatment, at least 7 days gap should
be maintained between liquid biofetilizer
treatment and neem oil/ or other
botanicals treatment.

Advantage/ Benefits/ Utility of
technology: Suitable for application
in acid soils, provided adaptive benefits
against Al toxicity stress, suitable to apply
in organic farming, and this formulation is
non-specific to crops.

Economics of the

Benefit: Cost Ratio:

Investment of Rs. 500/- (cost of 11CAU-
Jhum Bioenhancer needed for 1 acre/ or
4000 sq.m. area) can increase farmers’
additional income by Rs. 3,000/- to
Rs. 4,000/-.

technology/

Technology developed under the

project:

NER-BPMC, DBT funded project entitled
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13.

“Assessment of jhumming on native plant
and soil microbiota and testoration of
sustainable jhum agroecosystems of NE
India (DBT-NER/Agri/14/2012 dtd.
31/10/2012)”.

Investigator(s)/inventor(s):

Dwipendra Thakutia; Email:
thakuria.dwipendra@yahoo.co.in;
Mobile: 9436767009/ 8787343877

Technology publication(s):

Thakuia, D. (2016). Performance
evaluation of CAU Jhum microbial
consortium in jhummias fields as

Contact address:

Lengpuiviallge, = Mizoram.  CAU

Research Newsletter, 1(3): 3.

Thakuria D. (2017). A Consolidated
Report on the Research Project
“Impact Assessment of Jhummingon
Native Plants and Soil Microbiota
and Restoration of Sustainable [hum
Agro-ecosystem in  North East
India” submitted to the NER-BPMC,
Department  of
Ministry of Science and Technology,
Govt. of India.

Biotechnology,

Dean, College of Post-Graduate Studies in Agricultural Sciences (CAU, Imphal), Umiam
Meghalaya. Email: deancpgs@gmail.com
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TECHNOLOGY:

NECTAR-CM-16

Name of the technology: Influence of
mulching on production potential and
economic of rainfed rice-based cropping
system

Source of the technology: COA (CAU,
Imphal), Iroisemba, Imphal, Manipur

Year of development/adoption: 2017

Description of technology with salient
features:

Surface mulching of paddy straw of
7.5 q ha' after harvest of paddy to the
subsequent rabi crops like broad bean,
field pea, lathyrus, wheat and oats would
help in improving production efficiency
of rice-based cropping sequence in acidic
soils of Manipur.

This technology would also help in
conservation of residual soil moisture

during the 7zbi season which increased
yield of the rabi crops up to 20-30%
and was more pronounced in oat and
field pea.

5. Critical inputs required:

e Paddy straw 7.5 q ha' for mulching
e Paddy: 60 kg N: 40 kg P,O.: 30 kg
K,O ha'

e Broad bean/Fieldpea: 20 kg N: 60 kg
P.O.: 30 kg K,O ha'

6. Observation to be recorded:

e Grain/fodder and stover yield of each
crop in the system

o Gross income, net income and Benefit
Cost ratio

¢ Production efficiency (kg ha'd™)

e Total production efficiency (Rs ha'd™)
e Duration of each crop in sequence

e Rice equivalent yield (REY)

e Land use efficiency (%)

e Soil moistute — to be recorded at 20 days
interval from sowing

Fig. 1 Rice field Fig. 2 Brad bean var. Local (a)With Fig. 3 Pea var. HUDP-15
mulching(b) Without mulching (a) Without mulching (b) With mulching
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7. Target users/stakeholders:  Mult
Technology Testing Centers (MTTCs)/
KVKs

8. Precautions in technology:

The recommended technology for gbarif 1
and rabi crops to be followed. Surface
mulching with paddy straw @ 7.5 q ha' to

be done for rabi crops.

9. Advantage of technology:

There was 59% increase in rice equivalent
yield under rice broad bean sequence over 12
sole rice cropping.

10. Economics of the technology/
Benefit: Cost Ratio:

Among the cropping sequence rice- broad 13
bean was found to be most remunerative

Contact address:

Dean, College of Agriculture (CAU, Imphal),
Email: dean_collegeagri@yahoo.co.in
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with higher gross income (Rs. 1,98,390
ha'), net income (Rs. 1,64,944 ha) with
a benefit cost ratio (5.94) followed by
rice — pea with mulching under rainfed
condition of Manipur.

. Technology developed under the

project:
University Project: IRP Code-Agri. IRP-
IV/2013-14: Influence of mulching on

production potential and economic of
rainfed rice-based cropping in Manipur.

. Investigator(s)/inventor(s):

Edwin TLuikham, K. S. Shashidhat:
Email: edluikham@rediffmail.com;
Mobile: 9612166954.

. Technology publication: Yet to be

published.

Iroisemba, Imphal- 795004, Manipur



TECHNOLOGY:
NECTAR-CM-17

1. Name of the Technology: Biofortified
Enriched Compost (BEC) for enhanced
pulse production in acid soil

2. Source of Technology: CPGS-AS (CAU,
Imphal), Umiam, Meghalaya

3. Year of adoption/ development: 2018

4. Description of technology with salient
features:

Rationale of the technology:

There is tremendous scope for increase in the
acreage of pulse crops especially lentil and
peas in the North Eastern Region of India.
But the productivity of lentil and pea crops in
NE India is mainly constrained by soil acidity
and relatively lower population of effective
Rhizobia in acid soils. In order to increase the
acreage and productivity of lentil and peas in
acidic soils under rice fallow, there is an urgent
need for development of an efficient nutrient
management practice.

Strategies:

Treatment of lentil and pea seeds with host-
specific Rhbigobium is a common practice
for enhancing N -fixation and thereby yield
enhancement. However, the Rbizobinm-legume
symbiosis often fails to deliver the desired
yield benefits in acidic soils. The main reasons
are: (1) P and Mo deficient acid soil, (2) poor
nodulation due to ineffective Rhbigobinm, (3)
poor colonization by Rhbizobinm on seed surface
due to desiccation effect, (4) Al-toxicity in
the crop rhizosphere under upland situation,
and (5) poor rhizopshere competence. In
order to address the above challenges, this
technology will ensure the production of P
enriched compost biofortified with Rbizobinm

and phosphate solubilising bacterium (PSB).
The aim of biofortification of compost
with Rhizobinm is to ensure colonization not
only through seed treatment but also the
rhizosphere zone through line application at
the time of sowing Further, spiking of this
compost with an efficient PSB strain will
ensure P mineralization in the rhizosphere
zone for early P nutrition to the seedling in
acid soil condition.

Methodological description:

The flowchart depicts the procedure for
making BEC compost using an efficient
cellulose decomposing bacterium, Arthrobacter
sp. (strain CDM-C1) in order to hasten
the composting process and enriched the
compost with rock phosphate for higher P
concentration. Towards the later stages of the
composting process, when heap temperature
reaches around 40-45°C, biofortification is
done with Rhigobinm and PSB bioinoculants.
An acid soil compatible Rhigobinm strain
Rbizobinm  leguminosarum bv. viceae (NR2)
belonging to pea cross-inoculation group and
an efficient phosphate solubilising bacterium,
Enterobacter sp. (strain P5) are recommended
for biofortification of the compost.

At maturity, the BEC compost contains
2.3% N, 1.7% P and 1.3% K. The population
of CDM-C1, NR2 and P5 per g compost at
the maturity ranges from 1.2 to 6.2 to X10°
cfu, 1.6 to 2.5 x 10% cfu and 7.0 to 9.3 x108
ctu, respectively. The ash alkalinity of the BEC
compost ranges from 38.3 to 54.7 k mol H+
kg' X107, The C:N ratio of the BEC compost
ranges from 12:1 to 15:1. The pH of the BEC
compost ranges from 7.4 to 7.6 and EC ranges
from 2.2 to 2.5dS m™.
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Organic residues

Cerealcrop|  Weed biomass/
residues | legume crop residues
- =

Mixing of naturally dry
organic residues (1:1)
= =
Preparation of slurry (cow dung 10 kg + fertile soil 10 kg +
well rotten compost/FYM 5 kg (1:1:0.5) + 200 cellulose
decomposing bacterium (Arthobacter sp. strain CDM-C1}
and 10 kg rock phosphate.
=
Prepare pit (1.5 m (length) x 1.5 m (width) x 1
m (depth) and lined with black plastic sheet
- =

Filling a pit with organic residues (approx. 150 kg) in layers
(20 cm thick) and between layers sprinkle slurry

Sprinkle water into the pit to maintain sufficient
moisture and turning at 20 days interval,

After 70-75 days of decomposition, when heap
temperature reaches at 40-45°C, apply 200 ml of each
of NR2 and P5 biofertilizers in the compost pit and /

ensure proper mixing by turning. At100 -110 days the
biofortified compost will be ready for harvest.

et

Salient findings:

The application of BEC compost as seed
treatment and line application @ 2.5 t ha'in
line at the time of seed sowing along with 50%
of the recommended dose of NPK fertilizers
(50% RDF) increased yield of lentil crop to the
tune of 30 to 60% over that (0.90 to 1.1 t ha™)
obtained under 100% RDFE. The application
of BEC compost enhanced nodulation
efficiency in lentil crop by 70 to 120% over
that in no BEC compost applied plot.

5.  Critical inputs required: Crop residues,
weed biomass, rock phosphate, Rbizobium
leguminosarum bv. viceae (NR2), Enterobacter
sp. (strain P5), Cellulose degrading
bacterium (strain CDM-C1)

6. Observation to be recorded:

e Nodule numbers and weight per plant
at 50 to 60 DAS and root weight
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10.

11.

e Number of branches per plant

e DPod and seed yield, biological yield
and harvest index

e N, P and K concentration in shoot at
50 to 60 DAS

Target users/stakeholders: Farmers
of North East India, Govt. agencies,
MTTCs, KVKs, Agri-entrepreneurs.

Precaution (s) with the technology:

e Biofortification should not be done
before 60 days of decomposition

o Rhigobinm, PSB and CDB strains must
be compatible to each other

o Rhigobinm, PSB and CDB strains are
preferably native and adaptable to
acid soil condition.

e If BEC compost is to be applied in
other legume crops, Rhbizobium strain
must be legume host-specific and
compatible to PSB and CDB strains.

Advantage/ Benefits/ Utility of
technology:

Suitable for application in acid soils,
provided adaptive benefits against soil
acidity, suitable to apply in organic
farming.

Economics of the
Benefit: Cost Ratio:

technology/

The half of the input cost on inorganic
fertilizers can be saved. Application of
BEC compost in lentil cultivation can
give an additional income of Rs.16000 /-
to Rs. 20000 ha™.

Technology developed under the

project:

This technology was developed under the
College Research Programme of CPGS-
AS, Umiam with financial assistance from
the CAU (Imphal), Manipur.



12. Investigator(s)/inventor(s):

Dwipendra Thakuria: Email:

thakuria.dwipendra@yahoo.co.in;

Mobile: 9436767009
13. Technology publication(s):

Sangma, C. B. K. and Thakuria, D. (2019).
Isolation and Screening of Cellulose
Degrading  Microorganisms — from
Forest Floor Litters of Jhum Fallows.
Proc. Natl. Acad. Sci., India, Sect. B Biol.
Sci., 89(3): 999-1006. https://doi.
org/10.1007/s40011-018-1015-8.

Contact address:

Sangma, C. B. K. and Thakuria, D. (2018).

Evaluation of native Rbizobium
leguminosarum bv. viceae of pea plants
(Pisum  sativwm 1.) for nodulation
efficiency and yield promotion in
lentil crop (Lens culnaris Medik.) under
acid soil. Legume Research, LR-4001:
1-6. DOI: 10.18805/LR-4001.

Dean, College of Post-Graduate Studies in Agricultural Sciences (CAU, Imphal), Umiam

Meghalaya. Email: deancpgs@gmail.com
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TECHNOLOGY:
NECTAR-CM-18

Name of the technology: Phosphorus
recommendation for promising varieties
of lentil

Source of the technology: COA(CAU,
Imphal), Iroisemba,Manipur

Year of adoption/ development: 2018

Description of technology with salient
feature:

*  Theexperimentwaslaid outin factorial
randomized block design with 3
replications. The treatment consisted
of four levels of phosphorus (0, 20,
40 and 60 kg P,O, ha') and three
varieties (PL 4, HUL 57 and DPL 62).

* Application of 40 kg PO, ha'
through SSP to lentil varieties HUL
57 and DPL 62 for enhancing the
productivity and quality.

* Crude protein content (23.91%) in
seed and crude protein yield (264.81q
ha) increased with the application of
40 kg P,O, ha' compared to control
(22.50%; 170.07 q ha™).

* Among the varieties, the variety HUL
57 recorded highest net income (Rs
37,639 ha') and benefit cost ratio
(2.05). The highest benefit cost ratio
was associated with 40 kg P,O, ha'
(2.11).

5. Critical inputs required: 20:40:20 kg

NPK ha'

Observation to be recorded: Growth
parameters, yield parameters and grain
yield

Target  users/stakeholders:  Muld
Technology Testing Centers (MTTCs)/
KVKs

Fig: 1 HUL 57 variety with 40 kg PO, ha at vegetative and maturity stage
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8.

10.

Precaution (s) with the technology:
Strictly  follow the recombination/
technology

Advantage/ Benefits/ Utility of
technology:

There was an increase of 46% in seed
yield with the application of 40 kg PO,
ha! over control. The vatiety HUL 57
showed about 11% increase over PL 4.

Economics of the

Benefit: Cost Ratio:

technology/

Highest Benefit cost ratio (1:2.05), gross
income (Rs. 73150 ha') and net income
(Rs.37639 ha') was recorded in the vatiety
HUL 57 with the application of 40 kg
P,0,ha'(2.11).

Contact address:
Dean, College of Agriculture (CAU, Imphal), Iroisemba, Imphal- 795004, Manipur
Email: dean_collegeagri@yahoo.co.in
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11.

12.

13.

Technology developed wunder the

project:

Influence of phosphorus on yield of
promising varieties of lentilfunded by
CAU, Imphal.

Investigator(s)/inventor(s):

Edwin Luikhamand, Tophia Yumnam:
Email:edluikham@trediffmail.com;
Mobile 9612166954

Technology publication(s):

Tophia Yumnam, Edwin Luikham and A.
Herojit Singh. (2018). Influence of
Phosphorus on Growth and Yield
of Promising Varieties of Lentil
(Lens culinaris L. Medik). Int. . Curr.
Microbiol. App. Sei., 7(8): 162 — 170.
(DO https://doi.org/10.20546/
jemas.2018.708.021). NAAS rating
2020: 5.38.
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TECHNOLOGY:
NECTAR-CM-19

Name of the technology: Zinc fertilizer
for better growth and yield of tomato

Source of the technology: COA (CAU,
Imphal), Irosimeba, Manipur

Year of adoption/ development: 2018

Description of technology with salient
features:

Tomato is one of the major vegetable
crops predominantly grown in the valley
areas of Manipur both under irrigated
and rainfed condition. Tomato fruits
are very popular because of their high
nutritive value and diversified uses. Its
nutritive value is very high because of

higher contents of A, B, C vitamins
and calcium. Zinc (Zn) is an important
plant micronutrient which helps in the
formation of tryptophan, a precursor of
IAA responsible for growth stimulation
and plays a vital role in synthesis of
carbonic anhydrase enzyme which helps
in transport of CO,in photosynthesis.
Soil contains zinc in the range 5-770 ppm
with an average of 64 ppm. Application
of zinc @ 10 kg ha'in the form of zinc
sulphate is recommended for obtaining
satisfactory yield of tomato and for
improving the quality of fruits and zinc
content in the fruits.

Table 1 Effect of different levels of Zn application on yield of Tomato (t ha™)

1. No. Tt 201617 2017-18 Average yield
(t ha')
T) Control 26.39 4218 34.29
T, 7n @ 2.5 kg ha' 43.78 47.94 45.86
T, 70 @ 5.0 kg ha" 45.63 50.79 48.21
T, Zn@100kgha' 5069 51.54 51.12
CD(p=0.05) 1.99

Control
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Control Treatment

40 DAT

Control Treatment

60 DAT

Control Treatment

Fig. Effect of Zn fertilizer on Tomato yield
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Critical inputs required: N: P: K:: 60 : 35:
35 kg ha'. along with zinc @ 10 kg ha in the
form of zinc sulphate.

5.

6.

8.

Observation to be recorded: Growth
parameters, yield parameters and fruit yield

Target  users/stakeholders: Multi
Technology Testing Centers (MTTCs)/
KVKs/Farmers

Precaution (s) with the technology:
Proper irrigation should be maintained.
Protection measures against diseases to be
taken up as it is prone to fungal blight.

Advantage of technology/variety:
The best treatment (zinc @ 10 kg ha')
gave 49% higher yield over the treatment
without zinc application (control)

Contact address:
Dean, College of Agriculture (CAU, Imphal), Iroisemba, Imphal- 795004, Manipur
Email: dean_collegeagri@yahoo.co.in
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9.

10.

11.

12.

Economics of the
Benefit: Cost Ratio: 1: 3.

technology/

Technology developed under the
project: Effect of zinc on growth and
yield of tomato (Lycopersicon esculentum cv.
pusa ruby).

Investigator(s)/inventor(s):Indira
Sarangthem and Dasari Gopal: Email:
indira_sarangthem@yahoo.co.in; Mobile:
8731931772

Technology publication(s):

Gopal, D. and Sarangthem, 1. (2018).
Effect of zinc on growth and yield
of tomato (Lycopersicon esculentum CV.
Pusa Ruby). Int. | of Current Res.,
10(9): 73616-73620.



TECHNOLOGY:

NECTAR-CM-20

Name of the technology: Optimum
sowing time and integrated nutrient
management for enhancing the yield of
local glutinous maize

Source of the technology: COA (CAU,
Imphal), Iroisemba, Manipur

Year of adoption/ development: 2019

Description of technology with salient
features:

*  Best sowing time for glutinous maize
in Manipur is 20™ March to 9" April.
Apply 75% recommended nitrogen
through wurea and 25% nitrogen
through farm yard manure gives for
getting highest yield in glutinous
maize.

* Highest grain yield was recorded
when crop sown on 9" April (27.49
q ha') with 75% recommended
nitrogen through wurea and 25%
nitrogen through farm yard manure
(32.90 q ha').

Critical inputs required: 60:30:20 :: N :
P:Kkgha'

At

Fig. 1 Local glutinous maize in the field
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10.

Observation to be recorded: Growth
parameters, yield parameters and grain
yield

Target  users/stakeholders:  Muld
Technology Testing Centers (MTTCs)/
KVKs

Precaution (s) with the technology:
Strictly ~ follow the recombination/
technology

Advantage/ Benefits/ Utility of
technology:

The integration of 75% inorganic and
25% through organic source of Nitrogen
could increase the grain yield of glutinous
maize by about 33% over that of 100%
only through organic source.

Economics of the

Benefit: Cost Ratio:

Highest gross income (Rs 2,39,757 ha'),
net return (Rs 1,91,578 ha™) and BC ratio
(3.98) were associated with the crops sown
on 9" April sowing with the application
of 75% recommended nitrogen through
urea and 25% nitrogen through farm yard
manure.

technology/

Fig. 2 Harvested local glutinous maize
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11. Technology developed under the
project:
Influence of sowing time and integrated

nitrogen management on growth and
yield of local glutinous maize

12. Investigator(s)/inventor(s):

Edwin Luikham and Tabuiliu Abonmai:
Email:edluikham@rediffmail.com;
Mobile: 9612166954

Contact address:
Dean, College of Agriculture (CAU,
Email: dean_collegeagri@yahoo.co.in
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13. Technology publication(s):

Tabuiliu Abonmai, Edwin Luikham,
Kazamba Kamwenu and Kumar
Sambhav Giri (2019). Influence of
Sowing Time and Integrated Nitrogen
Management on Growth and Yield
of Local Glutinous Maize (Zea mays
L). Int. ]. Curr. Microbiol. App. Sei.,
8(6): 2512-2518; (DOL: https://doi.
org/10.20546/ijcmas. 2019.806.301).
NAAS rating 2020: 5.38.

Imphal),Iroisemba, Imphal-795004, Manipur



TECHNOLOGY:
NECTAR-CM-21

1. Name of the technology: Scientific
cultivation of arrowhead (Sagittaria
sagittifolia), an unexplored marshy-land
crop

2. Source of the technology: COA (CAU,
Imphal), Iriosemba, Imphal, Manipur

3. Year of adoption/ development: 2019

4. Description of technology with salient
feature:

Arrowhead (Sagittaria sagittifolia) is an attractive
semi-aquatic plant with arrow shaped leaves
and edible tubers belonging to the family
Alismataceae and genus, Sagittaria. The plant is
popularly known as Koukha in Manipur. Koukba
is an unexplored herbaceous, perennial plant,
propagated through seeds, tubers or pieces of
stolones. It grows wild in marshy lands with 10
to 50 cm standing water or on a limited extent
cultivated as mixed crop with low land rice.
But it can as well be well cultivated as a sole
crop.

e Seedling: Seedlings can be raised in a
corner of the field during May - June. The
seedlings are ready for transplanting at 3
to 5 leaved stage(20-25 days)

® Transplanting time: June-July is
favourable but can be extended up to
August depending upon the suitability of
water level of the field.

® Spacing: 20 cm x 10 cm is the best for
sole or one row in between two rows of
rice at 10 cm intraspacing,

* Weeding: Two hand weedings at 20" &
45" days after transplanting should be
done.

®* Manuring: With little dose of fertilizer
@ 40:30:30 kg NPK ha' the plant grows

luxuriantly even under marginal lands. No
need of extra fertilizer in intercropping.

* Plant protection: No noticeable pest and
diseases are observed except leaf roller.
It can be controlled easily by spraying
endosulfan @ 3 ml "' of water.

* Water management: If water level in the
field is controllable, a water depth of 30
cm. can be best maintained during peak
vegetative growth period.

* Harvesting: Usually the crop is ready
in 130 to 150 days for harvesting. After
drying of leaves, the tubers have to be dug
out but can the harvest can be postponed,
depending upon the convenience of the
farmer and land situation up to February/
March.

It is observed that the lowest net return was
recorded from sole rice cropping and the
highest in sole arrowhead cropping, Among
the intercrops, the highest total rice equivalent
yield (135.22 gha"), net return (Rs.2,48,050 ha)
and netreturn per rupee investment (Rs. 2.76)
was observed in rice arrowhead intercropping
in 1:1 row ratio combination in replacement
series, followed by 3:2 row ratio combination
in replacement series. The system can increase
the net return of Rs 56,250 ha'! from sole
crop rice to the tool of Rs. 2,48,050 ha' in 1:1
row ratio rice + arrowhead intercropping in
replacement series.

5. Critical inputs required:

e Planting materials (seeds/seedlings) and
fertilizers

6. Observation to be recorded:

e For multi-locational testing observations
on yield attributes like number of tubers/
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Fig. 1 Sole arrowhead cultivation

Fig. 2 Arrowhead inter-cropping

Fig. 3 Harvested Arrowhead tubers

with rice

plants, tuber size and weight, number of
plants per sq. meter can be recorded.

Target users/stakeholders: Farmers

Precaution (s) with the technology:
In intercropping arrowhead should be
transplanted after 10 days of transplanting
rice. No post emergence herbicides are
allowed. In intercropping arrowhead
should be harvested after rice harvest.

Advantage/ Benefits/ Utility of
technology: Higher remuneration can
be earned by the lowland rice farmers
through this technology. Many wasteland
s can be utilized for earning,

Economics of the
Benefit: Cost Ratio:

10. technology/

The present market price of arrowhead
tuber is Rs. 100 to 120 kg™

If propetly cultivated, it can yield 4 to 6
tha™ which can earn a gross return of Rs.
4 to 7.2 lakhs ha!

Cost of production is hardly Rs. 60 to 85
thousand ha

Contact address:
Dean, College of Agriculture (CAU,
Email: dean_collegeagri@yahoo.co.in
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e An approximate net return of 1.11 to
5.53 lakhs ha' can be earned through

arrowhead cultivation

Benefit cost ratio upto 6.5 can be earned
through sole cropping

11. Technology developed under the
project: Intramural project (University

Project)

12. Investigator(s)/inventor(s):
L. Nabachandra  Singh;  Email:
nabachandra61@gmail.com; Mobile:

9436026544

13. Technology publication(s):

Singh, L. Nabachandra (2013).
Reclamation of marshlands by
using underutilized crop arrowhead
(Sagittarins  sagittifolia). — pp. 64-72.
In: Developing the potential of
underutilized horticultural crops of
hill regions, N. Prakash, S. S. Roy,
P. K. Sharma, S. V. Ngachan (eds.).
Pub: Today and Tomorrow Printers
and Publishers, Jaipur, India.ISBN-
10:  8170194733; ISBN-13: 978-
8170194730).

Imphal),Iroisemba, Imphal-795004, Manipur
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TECHNOLOGY:
NECTAR-CP-22

1. Name of the technology: Indigenous
glue trap - an effective non-lethal
tool for rodent management

2. Source of technology: COA (CAU,
Imphal), Iroisemba, Manipur

3. Year of adoption/development: 1998

4. Description of technology with salient
features:

For many years anticoagulant rodenticides
have been used to control rats, in spite of
the proven risk of secondary poisoning of
non-target predators and scavengers. The
investigators developed a glue from locally
available materials for trapping rats around
home or business places.

Different combinations of locally available
latex and resins were prepared and evaluated
against rat for developing effective glue for

_ House ratirapped inglue

5. Critical inputs required: Latex of Ficus
religiosa, Resin of Pinus khasia, sesame oil
and card board

6. Observation to be recorded: No. of
trapped animals up to 5 days of treatment

rodent trapping. Finally, a rodent trapping glue
has been developed from the latex of Fius
religiosa and resin of Pinus kbasia. The glue can
be prepared by dissolving 50 g of powdered
resin of P. £hasiain 100 ml of hot (100£10°C)
oil of Sesamum indicum to which 1000 ml latex
of F religiosa should be added. The mixture
should be boiled with occasional stirring for
10 minutes till it becomes glutinized and then
the product can be used after cooling at room
temperature by coating on a piece of card
board. The glue can be stored under room
temperature for many weeks in a dust proof
container and can be used again and again by
heating it with 10-15 ml of sesame oil kg of
glue.

The glue has been found to be very effective
in trapping house rats with 90%, 80%, 60%,
50% and 40% trapped animals at 1, 2, 3, 4 and
5 days after treatment, respectively.

Fig. 1 & 2 Hose rat trapped in glue

7. Target users/stakeholders:  Multi-
Technology Testing Centres (MTTCs)/
KVKSs/Farmers/ Housewives

8. Precaution(s) with the technology:
The glue should be stored in dust proof
container
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Advantage/Benefits/Utility of the
technology:

The glue can be easily prepared from
locally available materials and easy to
use, cheap, ecologically safe and can cater
the need of marginal farmers, who are
handicapped for want of resources. The
glue is also effective against bird pests,
wall lizards and houseflies.

10. Economics of the technology/Benefit:

11.

1: 2.9

Technology developed wunder the
project: “Management of rodent pests

Contact address:
Dean, College of Agriculture (CAU, Imphal), Iroisemba, Imphal- 795004, Manipur
Email: dean_collegeagri@yahoo.co.in
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with glue trapping” funded by ICAR, New
Delhi

12. Investigator(s)/ Inventor(s): M.
Premjit Singh and K. I. Singh: Email:
mpremjit55@gmail.com.

13. Technology publication(s):

Singh, M. P. and Singh, K. I. (1998). Glue
Trap - an effective non-lethal tool for

rodent management. CAU Newsletter,
IV(3&4): 2.



TECHNOLOGY:
NECTAR-CP-23

1. Name of the Technology: Technology °
for Storage of planting material for
effective management of rhizome rot of

ginger
2. Source of technology: CHF (CAU,
Imphal), Pasighat, Arunachal Pradesh

3. Year of adoption/development: 2009

4. Description of technology with salient
feature:

The farmers normally store the ginger planting o
materials in the bamboo basket, open place
and gunny sack cloth that leads to drying and
rotting of ginger planting material. In this
technology, the standardised methodology is
provided to store the ginger planting material
for 3 to 4 months.

e Choose an elevated place for storing the
ginger planting material.

e Make a pit of 1 x 2 m? size under the
shade.

Shade should be made of polythene or
local palm leaves.

Spread a 5 cm uniform layer of sand at the
bottom of pit.

Mix 5 g CAU Green Gold (Trichoderma
Bio-control Agent) in 1 1 of water then
immerse one quintal of ginger planting
materials for 30 min.

Treated rhizomes should be kept in shade
for 24 h.

The treated and dried rhizomes should
then be kept in the pit and cover with fine
sand.

The ginger planting materials can be
stored up to 3 to 4 months.

These stored rhizomes will be free from
disease and with good vigour and ready to
plant without any seed treatment (Table
1).

Table 1 Disease incidence (%) and sprouting (%) in different methods of
storing of ginger planting material

Method of storage Open bamboo  Gunny sack Mancozeb Trwhodermt.z trez.tted &
. treated and placed in pits
of ginger basket cloth ..
placed in pits (Depth 2-3 feet)
Diseased ginger 15-18 26-30 2-3 0
Dried 60-65 5-10 0 0
Sprouted (%) 6-7 25-28 70-75 70-72
5. Critical input required: 6. Observation to be recorded:
®  Trichoderma bioformulation ®  Viability of ginger
e Ginger planting materials e Discased ginger
e Sand o

e DPolythene shade

Germination percentage
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10.

1.
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Fig. (a-d) Stepwise procedure to store the ginger planting material

a. Planting materials b. Pit size (1 x2m? c. Rhizome treatment

Target users/stakeholders: Farmers
Precaution(s) with the technology:
Prepare the pit in the higher elevation
Avoid the water seepage to the pit

Advantage/ Benefits/ Utility of
technology: Ginger planting material can
be stored for up to 6 months.

Economics of the technology/ Benefit:
Cost Ratio: Total cost of establishing pit
is 2500.

Technology developed under the
project:
DBT, GOI funded project entitled

“Exploitation of native Trichoderma spp.

Contact address:

Dean,

College of Horticulture

12.

13.

and Forestry (CAU,

Arunachal Pradesh. Email:chfdeanpsg@gmail.com
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d. Covering with fine sand

for management of rhizome rot of ginger
in Arunachal Pradesh”

Investigator(s)/ inventor(s): P. Raja and
B. N. Hazarika: Email: prajachf@gmail.
com; Mobile 9436447356.

Technology publication:

Bordoloi, R., Deka, B. C., Singha, A. K,,
Kumar Bagish, Jat, P. C, Sarma, C.
K. and Borgohain, R. (eds.) (2017).
Technology Inventory of North East
India: Pub: ICAR-ATARI Zone VII,
Umiam, Meghalya. pp. 312: Chapter-
2: Technology No. 14: Storage of
Planting  Material for Effective
Management of Rhizome Rot of
Ginger: 148-149.

Imphal), Pasighat -791102



TECHNOLOGY:
NECTAR-CP-24

1. Name of the
production  of
biocontrol agent

Technology: Mass
Trichoderma — viride — a

2. Source of technology: CHF (CAU,
Imphal), Pasighat, Arunachal Pradesh

3. Year of adoption/ development: 2010

4. Description of technology with salient
features:

Soil borne pathogens vzz., Fusarium, 1V erticillium,
Pythinm are major problems in vegetables, tree
bean etc. The bio-control agent Trichoderma sp.
was isolated from Arunachal Pradesh tested
for their efficacy against soil borne pathogens
under 7z vitro and in vivo conditions. Isolated
Trichoderma viride was mass multiplied in the
laboratory further study and the bioproduct
was named as CAU GREEN GOLD. Molasses
yeast medium is prepared in culture flasks
and sterilized at 1.1 kg cm? for 20 minutes.
Trichoderma culture is inoculated by taking
a fungal disc from 10-day-old culture and
incubated for 10 days. The fungal biomass
and broth are mixed with talc powder at 1:
2 ratio. The mixture is air dried and mixed
with Carboxy Methyl Cellulose (CMC) @ 5 g
kg of the product. It is packed in Polythene
covers. Fresh product should contain not less
than 9 x 10° cfu ¢!

Procedure:

e DPrepare potato dextrose broth media
(Potato 200 g, Dextrose 20 g, Distilled
water 1000 ml) in culture flasks and
sterilize at 1.1 kg cm™? for 20 min.

e Inoculate 10-day-old Trichoderma viride
culture into conical flasks and incubate it
at 22°C for 10 days.

e Mix well grown fungal biomass with talk
powder at the ratio of 1: 1.

e Air dry the mixture and mix it with
carboxymethyl cellulose @ 5 g kg' of
product.

e  Count the fungal population and pack in
polythene bag.

e The fresh product should contain not less
than 10° cfu g™

Recommendation:

e Seed treatment with BCA 2 g 1! water for
30 minutes + Soil application of BCA
(5%) is effective.

5. Critical Inputs required:
e Mass Multiplication of Trichoderma viride
e  Molasses yeast medium:
- Molasses : 30 g
-Yeast: 5g¢g
e Distilled water : 1000 ml
6. Observation to be recorded
®  Quality of the medium
®  Microbial population in the end product
®  Viability of the biocontrol agent

7. Target users/stakeholders: MTTCs/
KVKs/Farmers

8. Precaution(s) with the technology:
e Set the incubation temperature
e Wear mask while preparing the mixture

9. Advantage/Benefits/Utility of
technology: The bio-product CAU
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GREEN GOLD is better than other
Trichoderma production in NEH region

10. Economics of the technology/ Benefit:
BC ratio is 1: 2.2

11. Technology developed under the
project:

DBT, GOI funded project entitled
“Exploitation of native Trichoderma spp.
for management of rhizome rot of ginger
in Arunachal Pradesh”

Contact address:

12. Investigator(s)/inventor(s): P. Raja and
B. N. Hazarika: Email: prajachf@gmail.com;
Mobile 9436447356.

13. Technology publication:

Bordoloi, R., Deka, B. C,, Singha, A. K,
Kumar Bagish, Jat, P C, Sarma, C.
K. and Borgohain, R. (eds.) (2017).
Technology Inventory of North East
India: Pub: ICAR-ATARI Zone VII,
Umiam, Meghalya. pp. 312: Chapter- 4:
Technology No. 12: Mass production
of Trichoderma viride a biocontrol agent:
144-146.

Dean, College of Horticulture and Forestry (CAU, Imphal), Pasighat -791102, Arunachal

Pradesh. Email: chfdeanpsg@gmail.com
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TECHNOLOGY:
NECTAR-CP-25

1. Name of the technology: Mushroom  Mushroom house: It can be constructed
cultivation technology for Arunachal  with bamboo frames. Air vents on the upper
Pradesh walls and side walls should be provided for

2. Soutce of the technology: CHF (CAU ventilation. The walls may be covered with
' Imphal), Pasighat Arunach};l Pradesh > gunny cloth to increase the relative humidity
- Hasighaty to 80-85% in the production house. The sides

3. Year of adoption/development: 2011 are covered with #kko patta (palm) plants.

4. Description of technology with salient The floor of the shed is filled with sand to a

features:

uniform height of 10 cm. The house should
have different rooms as described below.

Fig. 1 Mushroom House made from local materials

Spawn running room: Spawn running room is where the beds are kept for running of spawn
under dark ventilated conditions. Temperature in the spawn running room should be maintained
between 25-28C.

Fig. 2 Mushroom spawn production process
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Fig. 3 Different stages of mushroom production process

Cropping room: Cropping room is the one
where the opened mushroom beds are to
be kept after completion of spawn running,
Fruiting requires a temperature range of 20-
28°C, cross ventilation (2-3 h daily by opening
doors and window) and light (2-4 h 24 h'
from fluorescent tube), moisture and humidity
range of 80-95%.

Substrate for mushroom cultivation:
Plenrotus spp. can be grown on the tropical
wastes like rice straw, wheat straw, corn cobs,
dried water hyacinth, sugarcane bagasse,
banana leaves, cotton waste or sawdust. Paddy
straw is cheap, easily available and used as a
substrate in Pasighat. Hand thrashed and fresh
paddy straw cut into 3 to 5 cm length were
used for pasteurization.

Pasteurization of substrate (Hot water
treatment): Soak the chopped 3-5 cm paddy
straw in cold water for 4 hr in a drum (Plastic/
Tin/ Iron). Drain out the water and add fresh
water and cover the drum with gunny sack. Boil
the contents over a flame for 45-60 minutes.
After boiling, take out the straw and drain
the excess water by keeping in wire baskets.
Spread the straw as thin layer on a hessian
cloth, spread on a raised platform. Shade dries
the straw to obtain 60-65% moisture capacity.

Precautions to be observed: The straw
should not be dried on the floor. The hessian
cloth should be disinfected with it is a
commercial product. Donot use this wordor
any disinfectant before use. The 60 % moisture
content in the straw can be judged by taking a
handful of straw and squeeze it tightly.

Fig. 4 Different stages of mushroom production process

Preparation of mushroom bed: For
preparation of bed (spawning) use 60 x 30
cm polythene bags of 80 gauge. Wash hands
thoroughly with antiseptic lotion or Dettol
liquid/soap. Take the polythene cover and
tie the bottom end with a thread and turn it
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inwards, make two holes of 1 cm dia in the
middle to ensure aeration. Mix the dried straw
thoroughly to get a uniform moisture level in
all areas, put the processed straw in the bottom
of the bag to a height of 7.5 cm, sprinkle 25 g
of spawn. Fill the second layer of straw to a



height of 12.5 cm and spawn itas above. Repeat
the process to get four layers of spawn and 5
layers of straw. The last layer of straw to be of
5 cm height. Tie the mouth with twine (rubber
band). Arrange the beds inside the thatched
shed, (Spawn running room) following rack
system or hanging system. Maintain the
temperature of 22-25°C and relative humidity
of 85-90 %  inside the shed. Observe the
beds daily for contamination, if any. The
contaminated beds should be removed and
destroyed after 15-20 days of spawn running
petiod, cut and remove the polythene bag and
transfer the beds to cropping room. Maintain
cropping conditions. Keep the beds moist by
periodical spraying with water.

Precautions to be observed: Keep the spawn
running room dark so that spawn running
will be faster. Periodically place Rat-baiting
to kill rats as they are attracted by the spawn.
Periodically sprinkle water on sand layer to
maintain the required conditions. Never spray
any insecticides on the mushroom beds.

Harvest and yield: Mushroom pin heads
appear on 3" or 4™ day of opening of beds.
Matured mushrooms can be seen 3-4 days
after pin head formation. Harvest matured
mushrooms before spraying water. To harvest
the mushrooms, they are held by the stalk and
gently twisted and pulled. A knife should not
be used. The mushrooms remain fresh for
up to 3-6 days in a refrigerator/cool place.
Second and third harvest can be obtained
after scraping the surface of beds to 1-2 cm
deep after first or second harvest. The entire
cropping will be over in 40- 45 days.

Storage and packaging:

e At ambient temperature mushroom can
be stored for up to 48 hours and in cold
storage conditions up to 4-7 days.

e After harvesting wash in running tap
water and immediately store at 5°C.

e Packaging of mushroom in 200 g or 500 g
packs in polythene bags can be done with
the help of a shrink wrap machine.

Fig. 5 Mushroom ready to harvest

5. Critical input required:

e Paddy straw e Polythene bag

6. Observation to be recorded: Regular
temperature and relative humidity, Pin
head formation

7. Target users/stakeholders: MTTCs/
KVKs/Farmers

® Mushroom spawn

e Plastic rope

8. Precaution(s) with the technology:
Do not dry the straw on the floor; Never
sprinkle water on the bed for the first two
weeks

9. Advantage / Benefits / Utility of
technology: Opportunity for off- season
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farming and extra income generation for the farmers
10. Economics of the technology/ Benefit: Cost Ratio: 1: 2.2

Production: Average production 5 kg d”! (mid-June to mid-December)

S. No. Cost and profit Amount (Rs.)
1 Non recurring and fixed capital 30,000
2 Fixed cost 4,000
3 Recurring cost (paddy straw, polythene bags, labour, spawn etc.) 25,000
4 Total cost of the mushroom production (2+3) 29,000
5 Total income (400 kg @ 200) 80,000
6 Net Profit (5-4) 51,000

11. Technology developed under the 13. Technology publication(s):
project: ICAR-AICRP on Mushroom,

. Bordoloi, R., Deka, B. C., Singha, A. K.,

CHE (CAU, Imphal), Pasighat Kumar Bagish, Jat, P. C,gSarma, C.

12. Investigator(s)/inventor(s): R. C. K. and Borgohain, R. (eds.) (2017).
Shakywar, P. Rajaand B.N. Hazarika: Email: Technology Inventory of North East
reshakywar@gmail.com; prajachf@gmail. India: Pub: ICAR-ATARI Zone VII,
com, Mobile: 9402477033; 9436250901. Umiam, Meghalya. pp. 312.: Chapter

04: Technology No. 11: Mushroom
Cultivation in Arunachal Pradesh:
140-144.

Contact address:
Dean, College of Horticulture and Forestry (CAU, Imphal), Pasighat -791102
Arunachal Pradesh. Email: chfdeanpsg@gmail.com
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TECHNOLOGY:
NECTAR-CP-26

1. Name of the technology: Management
and rejuvenation of citrus orchard of
North East Region

2. Source of the technology: CHF and
KVK- ES (CAU, Imphal) Pasighat,
Arunachal Pradesh

3. Year of adoption/ development: 2012

4. Description of technology with salient
features:

Citrus is the second most important fruit crop
of the world in terms of area, production
and utility. India with the production of 6
million tons occupies sixth position in the
world. There are four distinct citrus growing
regions in the country »7z. North east region
comprising of Arunachal Pradesh, Assam,
Manipur, Meghalaya, Mizoram, Nagaland,
Sikkim and Tripura, North western region
comprising of Himanchal Pradesh, Punjab,
Haryana and Rajasthan, Central region
including Gujarat, Maharashtra & Madhya
Pradesh and Southern region comprising of
Andhra Pradesh, Karnataka and Tamilnadu.
North east region of India is the natural
home to different citrus species. Mandarins
(Citrus reticalata), sweet orange (C. sinensis),
acid lime (C. aurantifolia) and lime (C. /linon)
are the major cultivated species of the region.
Although, citrus is widely grown fruit crop in

north east region of India, the productivity is
very low with 4.54 t ha! as against the national
productivity of 8.42 t ha''. One of the main
reasons of low productivity is attributed to
losses caused by diseases Ze. fungal, bacterial,
viral and phanerogamic plant parasites and
insect-pest. The growers do not adopt proper
management practices in terms of plant
protection, manuring, irrigation, mulching,
pruning etc. as a result the productivity is
affected and the orchards become sick.

Rejuvenation strategies:

The following strategies are proposed for
rejuvenation and month wise calendar of
management practices is provided which
should be followed for higher productivity.

e Re-planting of old / uneconomically
orchards should be practiced.

e  Gap filling and replanting should only be
done with disease free quality seedlings.

e Training is an important component,
which improves overall efficiency and
knowledge and skill of field functionaries.

e Complete technological information for
the management of decline orchard may
be packed and same be disseminated by
farm’ fields.

Months Management Practices
e (leaning of orchard followed by pruning of dead, diseased and overlapping
branches immediately after harvest.
e Treatment of pruned ends with 1% Bordeaux paste (1 kg lime dissolved in
January 51 of water in the bucket do not use plastic & Iron, dissolve 1 kg copper

sulphate CuSO, 5H,0O is another 5 1 of water, mixed the solution well.)

e Clean the lichen /mosses growth with a piece of gunny bag.
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Months

Management Practices

February

Locate trunk borer and plug the holes with mud after plugging cotton
soaked in petrol/kerosene ot carbon disulphide.

Cut the wither parts and destroy them.

Loranthus infected branches should be cut well below the last haustorium.
The parasitic plant should be eradicated before the maturity of berry.

Otzchard phytosanitation and basin preparation by light working of the soil
without root injury.

March

Apply 25 kg FYM/tree around the tree trunk and after 15 days apply Urea
(800 g), Single Super Phosphate (400 g), and Muriate of Potash (800 g)/
tree.

Swapping of tree trunk with 1% of Carbaryl up to 2 m from base.
Spray endosulphan 0.07% to kill the adult trunk before feeding the foliage.
Shaking of tree to kill the adult trunk borer manually.

April

Apply Bromocil 6 kg ha' to control weeds

Spray micronutrients mixture (Zinc sulphate 60 g, Manganese sulphate 40
g, borax 20 g and lime 180 g dissolve in 20 | of water) or spray agromin @)
15 gin 101 of water.

Spray of Quinolphos 1.5 ml 1" to control foliage feeder.

Swapping of the base of the trunk with 1% Carbaryl and 1% of Bordeaux
paste.

Install light trap to catch trunk borer adults or hands picks.
Apply 200 g of urea in the soil around the tree basin.

June

Sow intercrops like French bean, Chilli or any leguminous crops.
If fruit drop problem occurs, apply light irrigation in orchard.

Clean the weeds in the entire orchard area manually.

July

Spray Roger or Monocrotophos @ 1.5 ml1" of water if leaf minor damage
appears.

Spray of Bordeaux mixture 1% (dissolve 1kg lime in 50 1 water in plastic
bucket + dissolve Copper sulphate 1 kg in 50 1 water separately. Mixed two
the solution and use within a day).

August

Kill the grubs of trunk borer by hooking by spike.

Under severe infestation of trunk borer inject 5 ml Monocrotophos ot
Carbon disulphide / hole and plug with mud.

Cut and burn dried parts of the plants as they harbour grubs and pupae.
Apply 200 g of Urea /plant in soil application.

66



Months

Management Practices

September

Apply Glyphosate 51 ha' to weed control
Harvest the intercrop.

Use poison bait prepared by mixing 20 g Malathion 50 wp + 200 g Jaggery
or molasses in 2 1 water. Place in small plastic containers and hang 2-3 / tree
for control of fruit sucking moths.

Generate smoke in the orchard @ 2-4 acre™ for 2-3 hours after night fall to
control fruit piercing moth.

Dispose fallen fruits which attract the moth.

October

Follow control methods (as September) to control fruit sucking moth.
Dispose fallen fruits which attract the moth.
Control of trunk borer may be repeated.

If pre-matured fruit drop problem occurs, spray 10 mg ' 24 —D or 15-20
mg I'! Naphthalene acetic acid (NAA).

November

Harvest the mature fruit without damaging the plant.

Cut the dried branches, if any and apply 1% Bordeaux paste at the cut ends.

December

Harvest of matured fruits continued.
Harvest the fruits using secateurs, cutter or clipper avoid hand plucking;

Grade the fruit into too small, too big, rotten, damage, hard green, over
ripe.

Wash the fruit at the packing shade with chlorine water and then rinse with
fresh watet.

Washed fruit should be treated with Benomyl or Bavistin @ 0.25% mix
with wax.

Pack 50 fruits in one box or basket. Use chopped rise straw or dry grass for
packing,

Rejuvenation Practices:

Pruning of dried branches, after the
harvest fruit immediately followed by
application of Carbendazim (Bavistin)
spraying @ 1 gI'" of water.

Control of bark eating caterpillar
(Inderbela) by application of Dichlorovas
@ 0.1% (3-5 ml) in each larval tunnel or
inserting tunnel cotton swap soaked with
insecticides.

Scrapping of oozing out gum and
application of Metalaxyl paste on the
wound.

Spraying of Ridomil MZ 72 WP @ 2.5 g
I"" for the control of Phytophthora.

Irrigation by double ring method / drip
and provide proper drainage.

Application of recommended dose of
fertilizer and micro-nutrients.
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Fig. 1-8 Citrus Rejuvenation in Arunachal Pradesh

Spraying of Imidacloprid (0.3 ml) or
Monocrotophos @ 0.5 ml 1" of water for
the control of citrus psylla.

Spraying of Dicofol @ 1.5 ml I"' for the
control of mites.

Application of Bordeaux paste on the tree
trunk twice a year before monsoon and
after monsoon.
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Critical input required:

Pruning knife (Dao sterilized with fire)
Bucket
Foot sprayer

Bordeaux paste
Brush



10.

11.

Observation to be recorded: Yellowing
of leaves, declining of tree, die back

Target users/stakeholders: MTTCs/
KVKs/Farmers

Precaution(s) with the technology:
Prepare the ring basin around the tree
before applying the material

Advantage/ Benefits/ Utility of
technology: Increase in the yield of the
citrus tree; Declining the pest and disease
incidence

Economics of the technology/
Benefit: 15 to 25% yield in citrus trees.

Technology developed wunder the

project: NA

Contact address:

12.

Investigator(s)/inventor(s): R.C.
Shakywar, P. Raja and B. N. Hazarika:
Email: rcshakywar@gmail.com, Mobile:
9402477033

13. Technology publication:

Bordoloi, R., Deka, B. C., Singha, A. K,,
Kumar Bagish, Jat, P. C, Sarma, C.
K. and Borgohain, R. (eds.) (2017).
Technology Inventory of North East
India: Pub: ICAR-ATARI Zone VII,
Umiam, Meghalya. pp. 312: Chapter
04: Technology No. 09: Citrus
Rejuvenation: 133-137.

Dean, College of Horticulture and Forestry (CAU, Imphal), Pasighat -791102, Arunachal
Pradesh Email: chfdeanpsg@gmail.com
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TECHNOLOGY:
NECTAR-CP-27

1. Name of the Technology: Management
of bacterial wilt of binjal, chilli and tomato
in North East Region

2. Source of the Technology: CHF (CAU,
Imphal), Pasighat, Arunachal Pradesh

3. Year of adoption/development: 2013

4. Description of technology with salient
feature:

Wilt diseases of brinjal, chilli and tomato can
be caused by fungal and bacterial pathogens
(both are soil borne), as well as by abiotic
factors. Bacterial wilt is predominant in
North Eastern Region of India followed by
Fusarium and Verticillium wilt. Determining
which agent is responsible for causing disease
is vital for prescribing the proper management
strategies. The external and internal symptoms
produced on the host by each pathogen;
provides information on the disease life cycle
and environmental conditions that favour
disease development; and also provides basis
for diagnostic techniques that can be used in
the field diagnosis of each disease described.

Causal organism: Pseudomonas solanacearnm ot
Ralstonia solanacearnm (soil-borne bacterium)

Symptom: A characteristic of this disease,
which sets it apart from other wilt diseases,
is that plants wilt and die rapidly without
the presence of yellowing or spotting of the
foliage. The disease can occur in newly cleared
land as well as in areas where susceptible
crops have not been grown previously. The
bacterium often enters a field on infested
transplants, equipment, or through drainage
water. The pathogen can overwinter in soil.
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Entry of the bacterium: Bacteria infect
plants through the roots or stem, most often
where tissue has been injured by cultivating,
or by some other physical means such as
nematodes. Bacteria invade the vascular tissue,
apparently causing wilt by a gradual blocking
of the water conducting vessels.

Epidemiology: The disease is most commonly
found in low, wet areas of fields and is most
active at temperatures above 20-25°C.

Identification of the bacterium: To identify
bacterial wilt pathogen, cut and peal back a
section of the epidermis and cortical tissue
(bark) just above the soil line. The centre of the
stem (pith) will, in early stages, appear water
soaked; later, the pith will turn brown and
sometimes become hollow. The discoloration
of the pith distinguishes this disease from
Fusarium and Verticillium wilt. Another
relatively easy diagnostic technique is to cut a
portion of the affected stem and place it in
a clear glass container filled with water. The
appearance of white, milky ooze streaming
out of the cut end of the discoloured vascular
tissue is diagnostic for this disease.

Host range:

Bacterial wilt attacks members of the
Solanaceous plant family, which includes

peppers, potatoes, and egg plant etc.
Control measures:

1 Before sowing, the seeds should be dipped
in a solution of Streptomycin sulphate (1
g 401" of water) for 30 minutes.

i Soil fumigation with formaldehyde 0.5%
should be done before sowing of seeds in
the nursery beds.



iv

Crop rotation is an effective method of
control.

Soil solatization is another alternative for
control of bacterial wilt.

v

vi

Roguing of wilted plants and the soil
surrounding their roots can reduce spread
of the disease and may be a viable control
alternative in home garden situations.

Soil drenching with blitox 0.2%

Fig. 2 White milky ooze of bacterial wilt

5. Critical inputs required:

Streptomycine sulphate
Blitox
Formaldehyde

6. Observation to be recorded:

Wilting symptom
Drying of leaf

Target users/stakeholders: MTTCs/

KVKs/Farmers

o]

10.

Fig. 3 Healthy tomato crop

. Precaution(s) with the technology:

Prepare accurate dose of fungicide or
antibiotics

After soil drenching with formaldehyde,
cover it with transparent polythene sheet

Advantage/Benefits / Utility of
technology:

Reduce the disease incidence by 30 per
cent

Economics of the technology/
Benefit: Increases the yield by 20-23%
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11. Technology developed under the C. K. and Borgohain, R. (eds.) (2017).
project: NA Technology Inventory of North East

12. Investigator(s)/inventor(s): R. C. India: Pub: ICAR-ATARI Zone VII,

Shakywar, P. Raja and B. N. Hazarika: Umiam, Meghalya. pp. 312: Chapter 04:

Email: reshakywar@gmail.com, Mobile: Techn.ology. No. .0'8: Management of
9402477033 Bacterial Wilt of Binjal, Chilli and Tomato

in North East Region: 130-132.
13. Technology publication:

Bordoloi, R., Deka, B. C., Singha, A.
K., Kumar Bagish, Jat, P. C, Sarma,

Contact address:
Dean, College of Horticulture and Forestry (CAU, Imphal), Pasighat -791102, Arunachal
Pradesh. Email: chfdeanpsg@gmail.com
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TECHNOLOGY:
NECTAR-CP-28

1. Name of the Technology: Zero tillage
cultivation of rapeseed-mustard with bee
pollination and non-chemical method of
plant protection

2. Source of Technology: Directorate
of Extension Education, CAU, Imphal,
Manipur

3. Year of adoption/development: 2013

4. Description of technology with salient
features:

Oilseed cultivation in the NEH region faces
several constraints, such as water scarcity
during post-monsoon season, lack of irrigation
facilities, short time lag after rice harvest for
seed sowing and high incidence of pests and
diseases in late sown crops. As a result, only
monocropping of rice is practiced and the
farmers leave their land fallow.

The rapeseed-mustard is a climate resilient
crop which can be grown with limited water
and in residual soil moisture. For higher
yields of rapeseed/mustard, the following
technology should be followed:

a) Variety: The suitable varieties for Zero
tillage cultivation are:

e Toria: TS-36, TS-38, TS-46 and TS-67
e Yellow sarson: Ragini and YSH-401
e  Mustard: NRCHB-101

b) Sowing time: 15" October to 15"
November is best. Sowing should be
completed by 30" November without
tillage in residual soil moisture.

c) Seed rate: 12 kg of seed ha'. Seeds may
be mixed with sand (3 kg seed + 2 kg sand
for 0.25 ha area) and broadcast.

d) Seed treatment: Sced treatment with
Trichoderma harzianum (5 g kg' of seed) +
liquid biofertilizer (10 ml kg of seed) to
reduce disease intensity and fertilizer dose
particulatly urea.

e) Fertilizer Management: In the present
approach reduced fertilizer dose of
40:20:20 kg NPK ha' (88 kg Urea + 130
kg SSP +33 kg MOP) is recommended.

e Total quantity of SSP (130 kg) + half of
MOP (16 kg) should be applied at or before
sowing when there is moisture in the field.
Utrea should be applied in two splits, first
half (44 kg) at seedling stage (when 1-2
true leaves emerged) and the remaining
half (44 kg) mixed with the remaining
quantity of MOP (17 kg) be applied at
25-30 days after first application/pre-
flowering stage and one irrigation should
be given.

e Spraying of Urea 3% is also very effective
if irrigation facility is not available

e Use of Beltonite sulphur @ 15 kg ha' will
increase 10% yield and 1% oil content

f) Thinning:

e Closely growing young plants may be
thinned out to maintain a spacing of
around 5-10 cm in both sides within one
month of sowing. However, farmers
prefer late thinning (when plants attain
10-15 cm height) as they earn additional
income by selling those thinned out plants
for culinary purposes.

g) Plant
method):

protection  (Non-chemical

e Rapeseed and mustard generally escape
from serious problems of pests and
diseases if the crop is sown eatly
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h)

Infestation of aphid can be managed by
application of Azadiractin (0.15% w/w)
@ 3 ml I'' or Azadiractin (0.03% w/w) @
5 ml 1" (eco-friendly neem karnel extract-
quickly penetrating botanical insecticide)
of water and spraying should be made in
the evening hours

Disease incidence can be managed by
application of Trichoderma harzianum @ 10
ml I'" of water or any organic pesticide

Bee pollination:

By keeping 4 bee colonies ha'', seed yield
can be increased up to 20% with 4%
increase in oil content. Further, honey
can be harvested 3 times during the crop
bloom

Fig. 1 Zero tillage cultivation of Indian mustard,
NRCHB-101

Four bee hives should be placed in 1 ha
preferably in the centre of the field when
crop shows 10% flowering, Some flowers
may also be soaked in sugar syrup (1:1
sugar water mixture and fed to the bee
colonies in the previous night before
transporting them for immediate initiation
of foraging

Harvesting:

The crop should be harvested when
the lower siliqua has a dried appearance
with  yellowish colour and about 25%
of the upper siliqua still have pale green
colouration.

Critical inputs required:  Seeds,

fertilizers, biofertilizer, biopesticides and
bee hives.

Fig. 2 Zero tillage cultivation of rapeseed, TS-38

Fig. 3 Use of bee colonies for pollination
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Fig. 4 Honey extraction in the mustard field



6. Observations to be recorded:

¢ Yield parameters ~ ® Honey yield
¢ Oil content e Farmers’ reaction
e Seed yield e B:C ratio

7. Target users/stakeholders:  Muld
Technology Training Centres (MTTCs)/
KVKs/ Farmers

8. Precaution(s) with the Technology:

Zero tillage should be practiced depending
on the following:

e Soil type e Field situation

e Soil moisture e Suitability of the
condition field

9. Advantage/ Benefits /Utility of
Technology:

e By adopting the technology, the farmers
can ensure seed sowing in time just after
rice harvest, reduced cost of cultivation
and increased net profit, increased the
cropping intensity and earned additional
income from organic honey.

e Zero tillage also helps in conserving
soil moisture and requires less water,
saves tillage cost and time and the soil

Contact address:

11.

is protected from erosion due to the
retention of surface residues and reduce
organic matter depletion.

. Economics of the Technology/

Benefit: cost ratio: 1: 3.3

Technology developed under the
project:

TSP  project entitled “Augmenting
Rapeseed-Mustard production of Tribal
Farmers of North Eastern States for

sustainable livelihood security” funded by
ICAR, New Delhi.

12. Investigator(s) /Inventor(s):

13.

M. Premjit Singh, Th. Robindro Singh,
Nandini Chongtham and Th. Renuka
Devi. Email: mpremjit55@gmail.com

Technology Publication(s):

Singh, M. P, Chongtham N., Singh, T. R.
and Devi T. R. (2013). Zero tillage
cultivation of rapeseed-mustard - A
way to sustainable production, DEE
Technical Bulletin 3, pp. 9.

Singh, M. P, Singh, T. R., Devi T. R. and
Chongtham N. (2013). Zero tillage
cultivation- A viable option for large
scale production of rapeseed-mustard
in rice fallow, APAARI Newsletter,
22(2): 12-13.

Director of Extension Education, CAU, Lamphelpat, Imphal — 795004, Manipur

Email: dee_cau@yahoo.co.in
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TECHNOLOGY:
NECTAR-CP-29

1. Name of the Technology: Mass
production of plant growth promoting
rhizobacteria agent for management of
seed and soil borne diseases of tomato,
chilli, cabbage cauliflower and citrus.

2. Source of technology: CHF (CAU,
Imphal), Pasighat, Arunachal Pradesh

3. Year of adoption/development: 2014

4. Description of technology with salient
features:

Soil and seed borne diseases are posing a
major threat to solanaceous vegetable and
citrus crop. Native Plant Growth promoting
rhizobacteria such as Pseuxdomonas putida is the
best option to control the seed borne and
soilborne pathogen. Plant Growth Promoting
Rhizobacteria isolates were collated from
different parts of Arunachal Pradesh and
their potentiality was checked under 7 vitro
and 7z wvivo conditions. Out of forty-five
isolates collected, CHF 2011 32 and TRB were
recorded to be the best for management of
seed and soil borne diseases of tomato, chilli,
cabbage, cauliflower and citrus. Bacterial
bio-control agent Psedomonas putida was mass
multiplied and released as PASIPUSA by
College of Horticulture and Forestry, Pasighat
to manage soil borne pathogenic bacteria and
citrus canker.

Mass
bio-

5. Production procedure
multiplication of  PGPR
formulation-

* PGPRisolates P. putida is mass multiplied
in sterilized king’s B broth for 48 hours.

* KING’S B Broth Preparation:
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*  Peptone: 20.00

*  Heptahydrated Magnesium Sulfate: 1.50
*  Di Potassium Hydrogen Phosphate: 1.50
* Final pH 7.2% 0.2 at 25°C

The above chemicals were mixed in one litre
of distilled water. Added 10 ml of glycerol and
dissolved by heating with frequent agitation.
Boiled for one minute until complete
dissolution. Dispense into conical flask, and
stetilized in autoclave at 121°C for 15 minutes.
The colour is amber, slightly opalescent. A
loopful of bacterium was inoculated into the
Kings B broth culture under aseptic condition.
The bacterial culture is mixed with sterilized
talcum powder (pH is adjusted to 7 by adding
calcium carbonate @ 150 gkg™). The substrate
is then sterilized at 1.1 kg cm™? pressure for 30
min for two successive days. Four hundred ml
of 48 h old culture suspension of P. fluorescens
was added to 1 kg of substrate containing 5 g
of carboxymethyl cellulose (CMC) and mixed
well. Finally, the talc based bioformulation was
packed in polythene bags and can be stored at
room temperature for six months

Critical input required:
Talcum  powder, rhizobacteria  culture,
polythene, carboxymethyl cellulose (CMC)

6. Observation to be recorded:

a.  Quality of the medium

b. Microbial population at the end
product

c. Viability of the PGPR

7. Target users/stakeholders: MTTCs/
KVKs/Farmers



Fig. 1 Releasing of PGPR as PASI PUSA during
Agri Horti-Expo, 2014

Fig. 3 Awareness training about Citrus
Management at Renging Village

8. Precaution(s) with the technology:

Set the optimum incubation temperature
e Wear mask while preparing the mixture

9. Advantage/Benefits/Utility of
technology:

Reduce the disease incidence by 22 to
30%

e Increase the crop yield by 15 to 20%

10. Economics of the technology/ Benefit:
Cost Ratio: BC ratio is 1: 2.2

11. Technology developed under the
project:

DBT, GOI funded project entitled “Plant growth
promoting Rhizobactetia for the management of
major seed borne diseases and enhancement of

Contact address:

Fig. 4 Plant Growth Promoting
Rhizobacteria production

seed quality of vegetables and planting materials
for north eastern region of India”

12. Investigator(s)/ inventor(s):

P. Raja and B. N. Hazarika: Email: prajachf@
gmail.com; Mobile 9436447356.

13. Technology publication(s):

Bordoloi, R., Deka, B. C., Singha, A.
K., Kumar Bagish, Jat, P. C, Sarma,
C. K, Borgohain, R. (eds.) (2017).
Technology Inventory of North
East India: Pub: ICAR-ATARI Zone
VII, Umiam, Meghalya. pp. 312:
Chapter- 02: Technology No. 13:
Mass production of Plant growth
promoting rhizobacteria agent for
management of seed and soil borne
disecase of tomato, chilli, cabbage
cauliflower and citrus, 146-148.

Dean, College of Horticulture and Forestry (CAU, Imphal), Pasighat- 791102, Arunachal

Pradesh. Email: chfdeanpsg@gmail.com.
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TECHNOLOGY:
NECTAR-CP-30

1. Name of the technology: Organic
management of soft rot of ginger

2. Source of the technology: COA (CAU,
Imphal), Iroisemba, Manipur

3. Year of adoption/development: 2014

4. Description of technology with salient
features:

Ginger is one of the earliest known oriental
spices and is obtained from the rhizomes of
Zingiber officinales. The ginger family isatropical
group, especially abundant in Indo- Malaysian
region, consisting of more than 1200 species
in 53 genera. Ginger production is showing
steady decline in recent times mainly due to
rhizomerot and insect root or shoot borer in
the major production areas in Manipur. This
has led many growers to abandon ginger
cultivation. The present technology will

Fig. 1 Ginger at experimental area

Quality character:

The produce is organic and fetches higher
price. The rhizomes will be healthy with high
storability.
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provide management of ginger rot under
organic cultivation system. Adoption of this
technology has shown increased germination
percentage, plant height, yield (25.23% over
control) and reduced ginger rot incidence.

Methodology:

e Dip rhizome pieces in hot water at 47°C
for 30 minutes before planting.

e Rhizome treatment with Trichoderma spp.
@ 10 g kg' seed or Rhizome seed pieces
in 5% Garlic extract for 2 h and allow
airing dry prior to planting and allowing
to air dry prior to planting.

e Soil drenching with Garlic extract (5%),
20 days interval, 3-4 times after planting
reduce the rhizome rot incidence and also
increase the yield.

e R = - -

Fig. 2 Hot water treatment of Ginger Rhizome

5. Critical inputs required: Water, Drum,

iron mesh, thermometer,
Trichoderma, Plant extracts.

Rhizome,

6. Observation to be recorded:

e Seed germination percentage



Agronomical traits

Disease incidence.

It prevents the disease from establishment
in the soil of organic farms and from
developing as seed borne disease.

Yield. 10. Economics of the technology/Benefit:

Target users/stakeholders: Otrganic Cost Ratio:

farmers/producers. It is highly economical for the organic

Precaution (s) with the technology: 2) ginger producers both for rhizhome and

Care should be taken for the source of seed once the system established with the

Trichoderma (viability, etc.), farmers. The initial C: B ratio is 1: 1.5.

b) Maintaining the right temperature and ~ 11. Technology developed under the

duration for heat treatment. project: ICAR funded ‘Network Project
M t of Soft Rot of Gi ’,

Advantage/ Benefits/ Utility of on Mahagement of Soft Rot of Tnger

technology: 12. Investigator(s)/inventor(s):

As the disease is serious and difficult to Ph. Sobita Devi and Bireswar Sinha: Email:

manage in organic way, the technologies sobphan@gmail.com,  bireswarsinha@

) ) . gmail.com; Mobile: 9862149050.
Hot water treatment is a simple and if
trained it can easily be accessible by the  13. Technology publication(s):

farmers in remote areas particularly hill
regions.

It is more economic as compared to
chemical treatments in addition to
unavailability of the latter.

Annual Report of the Network Project on
Management of Soft rot of ginger,
sponsored by ICAR, 2014.

CAU Annual Research Report, 2011-12
(Page no. 33).

Contact address:
Dean, College of Agriculture (CAU, Imphal), Iroisemba, Imphal-795004, Manipur
Email: deanagti_college@yahoo.co.in
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TECHNOLOGY:
NECTAR-CP-31

1. Name of the technology: Techniques
for production of virus free planting
materials in &hasi mandarin

2. Source of the technology: CHF (CAU,
Imphal), Pasighat, Arunachal Pradesh

3. Year of adoption/development: 2014

4. Description of technology with salient
features:

Selection of rootstock: Khasi mandarins are
generally propagated through seed. However,
due to various disadvantages like variation
in fruiting, fruit size, delay in flowering and
quality characters selections of rootstock are
necessary. Rough lemon (more tolerant to
salts and tolerant to tristiza virus (CTV), citrus
exocortis viroid (CEV) and citrus xyloporosis
viroid) and Rangpur lime (resistant to citrus
tristiza virus (CTV) and tolerant to drought,
high saline and calcarious soil condition)
are the common rootstock used for the
propagation of &hasi mandarin.

Growing of rootstock seedlings:

Seed treatment: Seeds of most citrus species
are recalcitrant in nature. Their viability during
storage varies depending upon species and
storage condition. Seedlings in the seed beds
are suffered from Phytophthora infection causing
damping—oft disease during the rainy season.
Therefore, seeds should be treated with a
fungicide like captan or thiram (1 g kg seed)
to reduce the infection before the sowing,

Seed germination: 3-4 weeks onwards seeds
starts germination and 3-4 months after
germination seedlings ready to transplant to
the polythene bag. Polythene bag filled with
Soil: FYM: Sand @ 2:1:1 ratio. Such transplant
plants are ready for budding when they are
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pencil thickness size of the stem usually 7-8
month after transplant to the polybag having
20-25 cm height from the ground level.

Care of rootstock seedling: After the
germination, it should be regularly sprayed
with insecticide monoctrotophos @ 1.5 ml 1!
ot profex @ 1.5 ml 1" of water to control pests
particularly citrus leaf miner and quinalphos
@ 2 ml 1" of water to control citrus lemon
caterpillar.  Soil drenching with blitox or
Copper Oxychloride @ 2 g I'' to control the
damping off. Further, more weed infestation
are there particularly after the rainy season
so frequent hand weeding should be done to
control the weed.

Selection of mother plant (Scion): The
mother plants for the budding should be
healthy, precocious and heavy bearing, free
from pests and diseases infestation. Important
criteria for the selection of mother plants are:
It should be vigor, precocious and regular
bearing, high yields and good fruit quality.
Selected plants should be indexed against
diseases particularly tristiza virus which cause
quick citrus decline through ELISA test.
Mother plants should be grown under insect
proof screen house.

Budding: Mandarin are commercially
propagated through ‘I’ budding. However,
at present ‘I’ budding preferred instead of “T”
budding since this method caused less injury
to the plant system as compared to “I” system.

Wrapping period: After I’ shape dormant
bud scion ate inserted inside the cut in the
rootstock portion about 10-15 ¢cm above the
ground are wrapped with plastic polythene
binding from bottom portion and move
upward with 200 gauge polythene strips of 1.2
to 1.8 cm width. After the scion is wrapped



tightly it must be kept under the partial shade
net house condition for 21 days and should be
open after 21days. If it is successful cutting
down the rootstock 5 cm above the budded
joint and allowed the scion to grow up.

Budding period: Seedling of the Rangpur lime
when attain the height of 20-25 cm from the
ground level and its flaps are lifted easily with
the help of budding knife during the period of
January -March are selected for budding with
scion which dormant bud can be easily removed
from the bark without the wood portion.

Fig. 3 Budding operation

5. Critical inputs required:

e Rootstock (seed Rangpur lime and
Rough lemon

e Selection of virus free mother plant

budding

e Sclection of favourable

petiod

To produce the quality planting
materials for budded Abasi mandarin plant,
rootstock of rangpur lime or rough lemon
of pencil thickness size should be use and the
scion should be collected from the healthy
mother plant free from viral disease (Tristiza)
and should be tested with ELISA test before
budding. Under Pasighat, East Siang district
conditions January-March are suitable for
successful budding.

Fig. 4 Successful budded plants

e Selection of budding method
6. Observation to be recorded:
e Damping off in the seedling stage

e Sap flow stage for rootstock and scion
having pencil thickness size

e Successful % of budded plant.
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7. Target users/stakeholders: MTTCs/

KVKs/Farmers/SHGs/NGOs

Precaution(s) with the technology:
Precaution must be taken in selection of

virus (CTV) and drought resistant.

It starts reproductive in early stage as
compared to seedling £ha