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From the Director's Desk.

Output, both in terms of quantum and quality
depends on health management. In litchi, plant

health issues has been always a matter of concern for

farmers and scientists. The changing climate and

cultivation protocol has been demanding for

development of better knowledge base, awareness,

pest identification and management tools for both envasive as well as major
pests. The centre has made fruitful efforts to organize many such events for
scientist and researchers as well as for farmers.

Reaching to unreachable with bunch of technologies and plenty of
information has been focus of the centre. Such events not only provide a
platform for exchange of ideas and understand problems but also increase
strong forward and backwards linkages. All out efforts made by team of
scientists in various fields have paved the path for accelerated growth of
agriculture and litchi in particular.

Ensuring quality plants, literature on litchi has been the main driver to
expand area and knowledge of stakeholders. I am happy to present before

you the newsletter containing the major events of the centre.

/

(Vishal Nath)
Director




NRCL Technologies

NRCL-59: A genetic stock for late maturity and
tolerant to cracking

A large number of open pollinated seedling populations of
litchi maintained at genetic enhancement block were
evaluated and promising materials identified. These
materials were subsequently vegetative propagated and
planted in the field for further (Stage-1I) evaluation. Based on
evaluation, NRCL-59 has been found the most desirable
genotype. It started flowering and fruiting in 5th year after
planting. The leaves were curved upward from the mid rib
and fruits were similar to China showing its parental
proximity with mid-late group. Fruit colour was rosy red at
maturity. Average fruit, peel and seed weight were 22.56 g,
2.3 gand 3.9 g, respectively. The average number of fruit per
panicle was 8.56 with a TSS average of 21.59 °Brix. Pulp
content was 72.51% and peel thickness was 0.59 mm. It was
tolerant to sun burn (6.23%) and free from fruit cracking with
late maturity genotype.

Litchi Genetic Stock NRCL-59
Lal N, Gupta AK, Marboh ES, Kumar A, Nath V

Success Stories

NRCL-89: Late maturing, sun burn and cracking
tolerant genotype

In the process of evaluation of the available litchi germplasm
at ICAR-NRC on Litchi, Muzaffarpur for morphological and
physico-chemical parameters for consecutively two years, a
superior genotype, NRCL-89 has been found highly
desirable which set fruit regularly, matures late and tolerates
the disorders like sun burn and fruit cracking. Leaves were
found dark green and fruits were also dark green when
immature. Leaves were small like Bedana which curved
upward from the mid rib and fruits were like Shahi but
shoulder was similar to Kasba. Fruit shape was oblong and
colour was pinkish red at maturity. Number of fruits per
panicle was 15-18 and yield 40 kg/tree. The average fruit
weight was 25.63 g, peel weight 3.73 g and seed weight was
3.75 g. The pulp content was more than 70%. Fruit length and
diameter were 39.86 mm and 32.45 mm, respectively. Suture
was present on fruit. Peel and spongy layer thickness were
1.65 mm and 0.10 mm, respectively. TSS was 20.35 °Brix
and acidity was 0.31%. The genotype was late ripening
which matures in first week of June and was free from sun
burn and fruit cracking.

Litchi Genetic Stock NRCL-89

Lal N, Gupta AK, Marboh ES, Kumar A, Nath V'

Encouraging farmers for balanced fertilization through
Soil Health Card Mission in E. Champaran

Soil health is one of the major challenges in 21st century for
ensuring food security and environment quality. Government
of India with this vision launched Soil Health Card Mission
ensuring soil health card for each and every farmer. In this
endeavor [CAR-NRC on Litchi also joined Soil health Card
Mission by encouraging farmers for balanced fertilization
and sensitizing farmers about importance of soil health for
sustainable production through various programmes and
training. Under Farmers FIRST Programme, eight villages

were adopted to enhance the livelihood security of farmers.
Three hundred soil samples were collected following
random sampling techniques from villages namely viz
Ujhilpur, Damodarpur, Bakhrinazir, Chintamanpur,
Ramgadhwa, Bishunpura Lalatola, Khaiwa Mahuawa of
East Champaran district. The collected soil samples were
analyzed and Soil Health card was prepared in Hindi
language for easy understanding of farmer. On the basis of
analysis specific fertilizer recommendation were made crop-
wise to help farmer in enhancing productivity through
balanced nutrient management.
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Soil Health Card (SHC) Impact assessment

Soil Health Card helped farmer in understanding the status
of soil health and the measures to be undertaken mentioned
in SHC for maintaining good soil health. In the adopted
village farmers understood the importance of the SHC and
apply fertilizers judiciously as per recommendation in card

reducing their cost of cultivation. About 85-90% farmers
both large and small farmers expressed that SHC helped
them in improving farm productivity, maintaining soil
health and in crop selection decision.

Kumar Prabhat, Patel RK

Genetic Enrichment in Longan

The efficient use of plant genetic resources requires careful
collection of germplasm, its conservation, evaluation,
documentation and exchange. In India, longan is still an
underexploited fruit crop belonging to Sapindaceae family,
while it assumes an economic importance in countries like
Vietnam and Thailand. Over the last few decades, survey and
collection of longan germplasm has been initiated in
different parts of the country to collect the variability of this
closely related species of litchi, the Longan and increase its
genepool. The explorations were targeted in variability-rich,
under-explored, tribal-dominated, hot spots, and threatened
habitat. These target areas were prioritized after thorough
gap analysis based on prior information collected from
different sources by Indian scientists over the period of time.
The surveys were initiated during flowering/fruiting periods
for identification and marking of elite types and for
preparation of air-layered plants and subsequently the
collections were made at appropriate time. Being a nodal
centre for litchi and other sapindaceous fruits, the ICAR-

MR/SKG/RK Longan 9
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NRCL has prime responsibility to collect and maintain the
genepool at the centre. Representatives of diversity that exist
within a given area were collected. Additionally, information
on topography, climatic conditions, vegetation, etc. were
gathered to finalize the itinerary of collecting mission. The
collaborator(s)/farmers linkage were identified and
communicated well in advance regarding preparations of
vegetatively propagated material. Using portable handheld
GPS, the representative location of the collecting sites were
noted and GPS locations were recorded for each collection.
The collected longans were found growing at varying
altitudes ranging from 36 - 2816 feet above sea level. Most of
the germplasm collected were scattered as backyard or
homestead plantation entirely under rainfed conditions and
there were no commercial plantation. Overall, a total of 130
collections have been collected and maintained in
germplasm block and collector's number was assigned for
further augmentation, characterization and utilization. The
collector's number and the representative latitude-longitude
of'the collecting source have been presented in the table.

RK/VN/AS Longan 32



ESM/AKG Longan 84

Longan germplasm maintained in germplasm block from different sources

AKG/ESM Longan 130

Place of collection

Representative sites

Latitude

Longitude

[Kante, Kantabli, Jharkhand

23°26'02.40"N

85°18'27.92"E

INarendra Nagar, Baruipur, West Bengal

22°21'53.76"N

88°25'25.48"E

26°14'53.39"N

85°09'04.78"E

25°58'38.95"N

85°33'42.32"E

25°02'15.64"N

88°06'26.60"E

\West Garo Hills, Meghalaya

25°30'18.27"N

90°05'20.06"E

Baikunthapur, Baruipur, West Bengal

22°22'49.86"N

88°24'52.38"E

11°33'06.83"N

76°08'19.15"E

26°47'51.76"N

82°07'10.45"E

20°07'27.02"N

85°28'45.95"E

Collector's Number (Prefix)| Collection Number

IMR/VN/BD Longan 1-5

IMR/SKG/RK Longan 6-11

IAS/RK Longan 12-18 Motipur, Muzaftarpur
IVN/AS/NL Longan 19-26 IRosera, Samastipur
RK/VN/AS Longan 27-86 Malda, West Bengal
IESM/AKG Longan 87-98

ESM/AKG Longan 99-119

IVN/AKG Longan 120-124 Kalpeta, Kerala
IVN/AKG Longan 125-126 Guptarghat, Faizabad, UP
IVN/HS/AKG Longan 127-128 Orissa, Khorda, Odisha
IAKG/ESM Longan 129-130 IFRI, Dehradun

30°20'37.31"N

78° 0'12.54"E

A Glimpse of Litchi Variability in Northeast India

Litchi is an evergreen, arillate fruit crop growing well in
subtropical region of India characterized by high
temperature and humidity. Though specific in its climatic
requirement, however the presence of similar type of climate
in different parts of the country has extended its cultivation
over other non-traditional areas of the country. In India, litchi
was introduced in the 18th century through Northeastern
regions from Myanmar. Survey conducted on litchi diversity
in Northeast India revealed a low extent of genetic
variability. There are very limited commercial orchards and
litchi is cultivated mostly as homestead plantation in this part
of the country. A glimpse of litchi cultivation states in
Northeast India has been briefly described.

Meghalaya: Litchi in Meghalaya is confined to North and
East Garo Hills and to the border areas of Ri-Bhoi and Khasi
Hills adjacent to Assam and Bangladesh respectively. In the

Marboh ES, Nath V, Gupta AK, Lal N

Upper hills of East Khasi District, litchi adaptation is poor.
Though maximum established plantations are based on the
planting materials of Muzaffarpur variety supplied by private
agencies, however the presence of older trees more than 60
years old as homestead litchi of unknown origin, do suggest
the presence of variability. Additionally, at Umsyiem,
Dawki, East Khasi Hills District, as per the narration of
villagers, the origin of litchi plantation in the area dates back
to 1950's where a British, during the short span of his stay in
the village, gifted litchi sapling in return, which has now
sprung to the entire village. At Umbang, Nongpoh, Ri-Bhoi
District the farmers grow a Shahi type of variety procured
from private agencies. However, many dwellers grew litchi
scattered in their homestead or backyard garden. At Nongjri,
Umsning Ri-Bhoi District, litchi adapts and a fruit well; and
is a lucrative crop for the farmers of the area. However, the
occurrence of litchi bug is prevalent in the cultivated areas.
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Umsyiem Nongjri

Tura Singapore Seedless

Litchi types locally grown in Meghalaya

Assam: In Assam, litchi is grown in all districts, mainly in
Kamrup, Sonitpur and Bongaigaon. However, the largest
acreage under litchi is in the district of Sonitpur where Tezpur
litchi is popularly known. Bombai, Bilaiti, Deshi, Elaichi,
Pyazi, Chinese and Haldia are the varieties grown. Of the
different varieties of Tezpur litchi, the best are Bilaiti,
Bombai and Elachi, which are exported nationally and
internationally. The tree produced about 3000-4000 fruits,

Bilaiti Rongiya

and farmers are selling them at the rate of Rs. 10-15 per fruit
depending on the variety. The Tezpur litchi is grown
completely under organic condition without using any
chemicals. Presently, Tezpur litchi is cultivated in Porowa,
Darikhati, Bhalukpung, Upper Kachari Gaon, Bandarmari,
Tamulbari, Khonamukh and Moilagaon villages in Sonitpur
district.

Elaichi Bombaiya

Popular litchi of Assam

Tripura: Litchi variability in Tripura is low and confined to
only a few varieties. Shahi, Muzaffarpur, Swarna Roopa,
Bombai and Late Bedana are the varieties grown in Tripura.
Besides, Elaichi are also grown in limited number. Most
litchi plantations grown in this region are more than 50 years
old. At Jumedaba, Banerjee Bagan of Sepajahila District, the
diverse collection of litchi was originally maintained by a
single farmer till the 1970's before being taken over by the
state government. At present, maximum of such old orchards
located at different Divisions and Sub-divisions of the

Vol 5(2): July-Dec, 2019

district have been under the aegis of the State Agriculture
Department which includes Lebacherra Tribal Colony
Orchard, Karbook, Gomati District and Taidu Soil
Conservation Orchard, Amarpur Division and Teliamura, to
name a few. Lichu Bagan in Agartala, under army base also
house a significant number of old litchi trees. A place called
Malonchoibhash, Agartala have a plantation of more than
100 years old that probably belonging to Bedana and China

group.



100 yrs old Bedana
Bedana tree

Shahi

Muzaffarpur
China

Litchi varieties of Tripura

Nagaland: Bombai, Shahi/Muzaffarpur and Bedana are the
varieties grown with Shahi being predominant in the state.
Nagaland has a good potentiality of producing litchi
especially in the warmer foothills experiencing 4-12 °C
temperature for a month or more. The foothills and midhills
of Dimapur, Mokokchung, Wokha, Peren, Kohima and
Zunhebeto districts are also congenial for litchi cultivation.
As observed in farmers field, fruit maturity in the region is
quite late which comes in the market upto the last week of
June. At Molungyimsen village of Mokokchung district, a
12.79 m tall 138 years old litchi tree planted by Dr. Clark in
June 1878, is probably the oldest litchi tree known to still
bear fruits in North East of our country.

Marboh ES, Gupta AK, Lal N, Kumar A

Events and Meetings

National Conference on Integrated Plant Health
Managementin Fruit Crops

India is the second largest producer of fruits in the
world with a number of native as well as introduced
fruit crops yielding quality fruits. However, fruit orchards are
influenced by an array of biotic and abiotic stresses, which
needs to be managed through multipronged strategies,
keeping the plant health and associated risk to consumer and
ecosystem in central focus point. The looming threat of
climate change may further exacerbate the crop losses due to
pests and diseases. The indiscriminate use of chemical
pesticides has been causing wide spread environmental
pollution, resistance, resurgence of insect pests and is
impacting food safety. Plant Health Management is
therefore felt vital for the sustainable horticulture, food
security, food safety, agro based industries and economy
of a country. Need was felt to train the researchers to

promote environmentally sustainable  plant health
management options to reduce excessive reliance on
chemical inputs. Incorporation of bio-fertilizers,
botanicals, biological control measures and microbial
constitutes have been considered a significant component
in holistic management of plant health at large in
various fruit crops.

Keeping in view above facts, a National Conference on
'Integrated Plant Health Management in Fruit Crops' was
organized during 3-4" September, 2019 by ASM Foundation,
Pusa, Bihar and ICAR-National Research Centre on Litchi,
Muzaffarpur, Bihar. The valuable recommendations of the
conference have been useful in formulating national
strategies for enhancing productivity, processing and trade of
major fruit crops.
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ICAR Sponsored Short Course on Advance Plant
Protection Tools and Techniques for Safer Fruit
Production

Among biotic stress, insect pests and diseases are the major
constraints in healthy fruit production whereas some post
harvest rotting pathogens are also common. The
micronutrient deficiency particularly, the boron, zinc,
manganese and copper affects the fruit crop adversely both in
terms of quality as well as quantity and therefore, innovative
plant protection tools and techniques are the need of hours for
sustainable health management. To fulfill the gap on various
issues with plant health management and provide a path to
researchers/extension personnel, ICAR sponsored 10 day
short course on 'Advance Plant Protection Tools and
Techniques for Safer Fruit Production' was organized at
ICAR-NRC on litchi, Muzaffarpur-842002, Bihar during 10-
19 October, 2019. A total of 16 participants from five states
namely, U.P. Bihar, M.P.,, Orissa and Karnataka attended the
short course. A series of lectures from renowned scientists in
their field were arranged on emerging areas of plant
protection and safer fruit production.

AT T AT TRT SRAHA D Aaia ya=a feaq a1
STATST

Sl fidie HAR, IR J91d (Uey ) IR I8 <
(SF. 3 AR, IR AAD, BN ST de-ia! gd . 5
THTRT 1, TP FeTID) & gIRT 21 3FHaAR 2019 PI AT
AR & B Hidbel 1d H "FHRIHRIG SN TARIN g
BT AR fIvg WR ueE fRa &1 e far |
PRIHH & YOI ¥ of. fale FAR 1 A &1 @al
Td RN {5 Sarel SureHl & IR # fagd e 4 |
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TR, U4 oildl @ a1l H eAoid o SIedleH], ATghRIgSN
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Food Fest at ICAR-NRCL, Muzaffarpur on eve of World
Food Day

World Food Day is observed on October 16 every year to
commemorate the Foundation of the United Nations' (UN)
Food and Agriculture Organization (FAO). Each year is
entitled with a different theme. World Food Day helps raise
people's awareness of problems in food supply and
distribution.

ICAR-NRCL, Muzaffarpur celebrated World Food Day on
October 16, 2019 by organizing a "Food Fest". The students,
staff members and their families took part in the fest. Making
it successful, counters/stalls of various types of home-made
food were arranged by the NRCL family. The relished food
was enjoyed by one and all.

The focus of the Fest was "Food is a basic and fundamental
human right".

National Constitution Day celebration at ICAR-NRC on
Litchi, Muzaffarpur

The 'National Constitution Day' was celebrated at ICAR-
NRC on Litchi, Muzaffarpur on 26" November 2019. The
programme was inaugurated by the Director, Dr. Vishal
Nath. At the outset, Dr. Vinod Kumar, Sr. Scientist and nodal
officer, e-Samiksha welcomed the staff members and other
participants. He said that to commemorate the adoption of
the Constitution of India, India celebrates Constitution Day
every year on 26" November. A brief introduction of
Constitution of India and its various parts/sections was also
presented by him. Thereafter, Preamble and Fundamental
Duties of citizen contained in Indian constitution was read
out in English and Hindi by the Director which the House
patiently listened. The Director also elaborated each point

keenly and called upon all for a campaign to make public
aware of the Constitution of India, fundamental rights as well
as fundamental duties. He urged all to abide by the
constitution. This was followed by expression of viewpoints
by participants. It was said that preamble and fundamental
duties will be printed, framed and displayed at important
places in the office premise. Activities for subsequent
months were chalked out. A total of 32 personnel participated
in the programme. The programme ended with concluding
remarks of the Director.

The Director, Dr. Vishal Nath reading out Preamble and
Fundamental Duties on the occasion of
National Constitution Day celebration at ICAR-NRCL, Muzaffarpur
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ICAR-NRCL participated in the East Zone ICAR Sports
Meet 2019

A 14-member contingent, led by Chief-de-Mission Dr. SD
Pandey represented ICAR-NRCL at the ICAR Sports
Tournament for Eastern Zone held at ICAR-NRRI, Cuttack
from 18-23 Nov, 2019. The team actively participated in
various sports events, including volleyball, discus throw,
shot put and carrom.

Participants of ICAR-NRCL in the East Zone
ICAR Sports Meet 2019

Entrepreneurship Development Programme on Litchi
Beverages held from 5-7" November 2019

An Entrepreneurship development programme (EDP) on
Litchi Beverages was held at the centre from 5-7" Nov 2019.
The programme encompassed all relevant matters related to
litchi-based beverages. Theoretical information in classroom
mode and hands-on practical training were imparted, where
participants learned by doing every aspect of the protocols.
On successful completion on the programme, technology for
preparation of litchi beverages was transferred to the
participants in the form of Non-exclusive licence. The EDP
programme was coordinated by Dr. R.K. Patel, Dr. Abhay
Kumar and Dr. Alemwati Pongener.



e Dr. Narayan Lal, Scientist (Horticulture) was awarded
Best Ph.D. Thesis Award for research on "Genetic study of
litchi (Litchi Chinensis Sonn.) germplasm" during
International Conference on Global Initiatives in
Agricultural and Applied Sciences for Eco Friendly
Environment (GAAFES-2019) held during 1-2,
December, 2019 at Kumaun University, Nainital,
Uttarakhand, India.

e Ms. Upagya Sah, T-3 received Young Biotechnologist
Award-2019 during International Conference on Global
Initiatives in Agricultural and Applied Sciences for Eco
Friendly Environment (GAAFES-2019) held during 1-2,

S.No. Title

1. Management Development Programme (MDP) on Priority
setting, Monitoring and Evaluation of Agricultural Research
Propjets

2. Training on Documentation and report writing.

3. National Conference on Integrated Plant Health Management
in Fruit Crops.

4. Capacity Building and Skill Upgradation Programme on
Farm Management.

5. Short Course on Advance Plant Protection Tools and
Techniques for Safer Fruit Production.

6. National workshop on Knowledge empowering for banana
production and marketing: Farmers’ perspective.

7. 5™ India International Science Festival

8. National Symposium on Enhancing Farm Income through
Sustainable Plant Health Management.

9. Global Perspective in Agricultural and Applied Sciences for
Food and Environmental Security (GAAFES 2019)

10. Motivation, Positive Thinking and Communication Skills for
Technical Staff T-1 of ICAR

11. Progressive Horticulture Conclave-2019 on Futuristic
Technologies in Horticulture.

12. 4% Workshop of Nodal Officers of [CAR Research Data
Repository for Knowledge Management (KRISHI)

10

Awards and Honours

December, 2019 at Kumaun University, Nainital,
Uttarakhand, India.

Dr. Kuldeep Srivastava, Pr. Scientist (Entomology)
received Best Oral Presentation Award (second) in
research paper entitled 'Insect pests management options
in litchi through bioenhancers'. In: Progressive
Horticulture Conclave (PHC-2019) on Futuristic
Technologies in Horticulture, Indian Society of
Horticultural Research & Development (ISHRD),
Uttarakhand, December 8-10, 2019 at ICAR-Indian
Institute of Sugarcane Research, R. B. Road, Lucknow,
India.

Human Resource Development

Venue & Date Participant(s)
ICAR- NAARM, Hyderabad Dr A Pongener
18-23 July, 2019
MANAGE, Hyderabad Ms Upagya Sah
29 Jul-2 Aug 2019
ASM Foundation, Pusa, Bihar and Dr Vishal Nath
ICAR-NRCL, Muzaffarpur Dr SD Pandey

3-4 Sept, 2019

ICAR-IIFS, Modipuram

17 23 Sept, 2019

Dr Amrendra Kumar
Dr K Srivastava

Dr RK Patel

Dr SK Singh

Dr Prabhat Kumar
Dr A Pongener

Dr Narayan Lal

Dr AK Gupta

Dr ES Marboh

Ms Upagya Sah

Dr Ramashish Kumar

ICAR-NRCL, Muzaffarpur Dr JP Verma
10-19 Oct, 2019 Ms Upagya Sah
CHAI, New Delhi (Rosera, Samastipur) Dr SD Pandey

30 Oct, 2019 Dr K Srivastava

Dr Ramashish Kumar
Kolkata 6 Nov, 2019 Dr Vishal Nath
ICAR-RC for NEH Region, Umiam, Dr SK Singh

10-11 Dec, 2019

Meghalaya Dr Vinod Kumar

6-8 Nov, 2019

Kumaun University, Nainital Ms Upagya Sah

1 2 Dec, 2019

ICAR-NIANP, Bengaluru Shri AK Rajak

5-11 December 2019

ICAR-CISH, Lucknow Dr Vishal Nath

8-10 Dec, 2019 Dr SD Pandey
Dr K Srivastava
Dr AK Gupta

NASC, New Delhi Dr Vinod Kumar
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Distinguished Visitors

e Dr. Amrendra Kumar, Pr. Scientist (Horticulture) was

relieved from ICAR-NRC on Litchi, Muzaffarpur on 24"
Dec, 2019 to join new place of posting at ICAR-ATARI-
1V, Patna

e Dr. Kuldeep Srivastava, Pr. Scientist (Entomology) was

relieved from ICAR-NRC on Litchi, Muzaffarpur on 24"
Dec, 2019 to join new place of posting at [CAR-ITVR,
Varanasi

e Dr. Ram Kishor Patel, Pr. Scientist (Horticulture) was

relieved from ICAR-NRC on Litchi, Muzaffarpur on 24"
Dec, 2019 to join new place of posting at [ICAR-IGFRI,
Jhansi

e Dr. Narayan Lal, Scientist (Horticulture) was relieved

from ICAR-NRC on Litchi, Muzaffarpur on 24" Dec,
2019 to join new place of posting at ICAR-IISS, Bhopal

Publications

e Dr. AK. Singh, VC, Bihar Agricultural University,
visited the centre on 4" Sept, 2019.

e Dr. Bangali Baboo, Ex-National Director, NAIP, ICAR
visited the centre on 28" Nov, 2019.

Staff News

Promotion/ Selection

e Shri Sawan Kumar promoted from Lower Division
Clerk to Upper Division Clerk under promotion quota
w.e.f. 27" August, 2019

Transfer/Deputation

o Dr. Sushil Kumar Purbey, Pr. Scientist (Horticulture)
was relieved from ICAR-NRC on Litchi, Muzaffarpur
on 12" July, 2019 to join new place of posting at ICAR-
MGIFRI, Motihari

Research Articles

e Lal, N., Gupta, A., Marboh, E., Kumar, A., Nath, V.

(2019). Effect of pollen grain sources on fruit set and
retention in 'Shahi' litchi. Multilogic in Science 9: 152-
156.

Lal, N., Marboh, E.S., Gupta, A.K., Kumar, A., Anal,
A.K.D., Nath, V. (2019). Variation in leaf phenol content
during flowering in litchi (Litchi chinesis Sonn.).
International Journal of Bio-resource and Stress
Management 7: 569-573.

Lal, N., Singh, A., Gupta, A K., Marboh, E.S., Kumar, A.,
Nath, V. (2019). Precocious flowering and dwarf NRCL-
29-A new genetic stock of litchi (Litchi chinensis Sonn.).
Chemical Science Review and Letters 8:206-210.

Nath V, Marboh ES, Gupta AK and Lal N. 2019. Canopy
Management for Sustainable Fruit Production.
International Journal of Innovative Horticulture 8(2):
115-126.

Verma, V.K., Patel, R.K., Deshmukh, N.A., Jha, A.K.,
Ngachan, S.V., Singha, A.K., Deka, B.C. (2019).
Response of ginger and turmeric to organic versus
traditional production practices at different elevations
under humid subtropics of north-eastern India. Industrial
Crops & Products 136: 21-27.

Books/Book Chapters

Bishi, S.K., Singh, P., Afsana, A.N., Kumar, A., Kumar, N.
(2019). Biotechnology at a Glance. Parmar Publication
(ISBN: 9788192587530) First Edition, Oct, 2019, Pp.
205.
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e Gupta, AK., Lal, N., Kumar, A., Marboh, E.S. (2019).
Advances in improvement techniques of fruit crops for
safer production. /n: Compendium on Short Course on
Advance Plant Protection Tools and Techniques for
Safer Fruit Production, 10-19 October, 2019, 158-160.

e Kumar, A., Lal, N., Gupta, A.K., Marboh, E.S., Nath, V.
(2019). Biotechnological advances in litchi: present
scenario and future prospects. /n: Compendium on Short
Course on Advance Plant Protection Tools and
Techniques for Safer Fruit Production, 10-19 October,
2019,173-175.

e Lal, N., Marboh, E.S., Kumar, A., Gupta, A.K., Nath, V.
(2019). Development of Biotic Stress Resistance/
Tolerance Cultivars in Fruit Crops. /n: Compendium on
Short Course on Advance Plant Protection Tools and
Techniques for Safer Fruit Production, 10-19 October,
2019, 135-137.

e Marboh, E.S., Lal, N., Gupta, A.K., Kumar, A., Nath, V.
(2019). Improved Irrigation Tools and Techniques in
Fruit Production. /n: Compendium on Short Course on
Advance Plant Protection Tools and Techniques for
Safer Fruit Production, 10-19 October, 2019, 138-140.

Papers in Seminar, Symposium and Conference

e Anal, AK.D., Kumar, V., Varma, A. (2019). In vitro
evaluation of fungicides against Alfernaria alternata
causing leaf, panicle and fruit blight in litchi /»: National
Conference on Integrated Plant Health Management in
Fruit Crops (3-4 September, 2019) (Eds. Srivastava K et
al. 145 p. CHAI, Pusa, Bihar) pp 124.
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Kumar, V., Kumar, P., Anal, A.K.D. (2019). Do
rhizospheric microbes regulate growth physiology and
fruit quality of litchi? In: National Symposium on
"Enhancing Farm Income through Sustainable Plant
Health Management" (6-8 November, 2019), ICAR-RC
for NEH Region, Umiam (Meghalaya), India.

Kumar, V. (2019). An insight into the pathogenic profile
of Alternaria alternata: A specialized necrotrophic
pathogen of fruit crops. /n: National Conference on
Integrated Plant Health Management in Fruit Crops (3-4
September, 2019) (Eds. Srivastava K et al. 145 p. CHALI,
Pusa Bihar) pp 45-48.

Kumar, A., Lal, N, Gupta, A.K., Marboh E.S., Nath, V.
(2019). Biotechnological Advances in Litchi: Present
Scenario and Future Prospects. /n: National Conference
on Doubling Farmers Income for Sustainable &
Harmonius Agriculture held at Birsa Agricultural
University, 10-11 Aug, 2019, pp. 232-233.

Kumar, G., Nath, V., Pandey, S.D., Kumar, V., Srivastava,
K., Tiwari, G.S. (2019). Climate change challenge for
plant health management. /n: National Conference on
Integrated Plant Health Management in Fruit Crops (3-4
September, 2019) (Eds. Srivastava K et al. 145 p. CHAI,
Pusa Bihar) pp 22-33.

Lal, N., Marboh, E.S., Gupta, A.K., Kumar, A., Nath, V.
(2019). Fruit drop in litchi (Litchi chinensis) influenced
by seed and fruit borer. /n: National Conference on
Integrated Plant Health Management in Fruit Crops held
at I[CAR-NRCL, Muzaffarpur during 3-4 September,
2019, pp 113.

Singh, S.K., Kumar, V., Srivastava, K. (2019). Analysis of
plant protection measures followed by mango orchardists

of Bihar and Jharkhand. /n: National Conference on
Integrated Plant Health Management in Fruit Crops (3-4
September, 2019) (Eds. Srivastava K et al. 145 p. CHALI,
Pusa Bihar) pp 143.

Singh, P., Kumar, A. (2019). Phytosiderophore: An Agent
of Phytoremediation. /n: National Conference on
Doubling Farmers Income for Sustainable & Harmonious
Agriculture held at Birsa Agricultural University, 10-11
Aug,2019, pp. 224.

Technical and Popular Articles

Singh, J., Nath V., Lal, N. (2019). Rejuvenation of old
Litchi Orchard. Indian Farmer 6(4): 275-279.

Singh, J., Nath V., Lal, N. (2019). Bagging in litchi.
Marumegh Kisan E-Patrika 4(3): 55-57.

Diwan, G., Sahu, N., Lal, N. (2019). Role of radioisotopes
in agriculture. Marumegh Kisan E-Patrika. 4(4):22-27.

Technical Bulletins/Manuals

Pongener, A., Purbey, S.K., Patel, RK., Kumar, V.,
Kumar, A., Nath, V. (2019). Entrepreneurship in Litchi
Beverages: A Beginner's Guide to Small Scale Processing
of Litchi Breverages (NRCL-MN-01), ICAR NRCL,
Muzaffarpur. Pp: 33.

Srivastava, K., Singh, S., Marboh, E.S., Patil, P. (2019).
Litchi insect pests: Smart management options, ICAR-
NRCL-Monograph-01, ICAR-NRC on Litchi,
Muzaffarpur, Pp: 54.

Extension Bulletin

AR, T, IS, TASL, Ucd, 3RS, $1aR<d, &. (2019).
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