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The Indian Council of Agricultural Research (ICAR) was awarded First Prize for its
Tableau, ‘Kisan Gandhi’ in the Republic Day Parade – 2019; the model has been

constructed and inaugurated by Hon’ble Union Minister of State for Agriculture and
Farmers Welfare Shri Kailash Choudhary on 18th February 2023 at ICAR-MGIFRI





Preface

anaging natural resources in ood-prone and waterlogged ecosystems is challenging. 

MWaterlogging in Bihar results from high-intensity rainfall, riverine oods due to dyke 

breaches, and ash oods. These oods are exacerbated by siltation in river catchments, 

affecting around 11.6 million hectares of potentially productive land in India. Consequently, those potentially 

productive cultivated lands and agroecosystems are not fully exploited. The ICAR-MGIFRI in Motihari aligns 

with ICAR's transformation phase. Keeping in mind the NIRA (National priorities, R&D thrust areas, 

International commitments, Actions required), Scientists of the institute are giving due importance on 

Diversication and Ecoregional Farming and Demand & Outcome-based research in Farming Systems. The 

institute is developing Integrated Farming System (IFS) models to address waterlogged ecosystems, 

incorporating eld crops, horticulture, agroforestry, livestock, poultry, and sheries to enhance farmers' 

income and nutrition security. 

esearch at ICAR-MGIFRI involves ve major areas: mapping and analyzing ood-prone and 

Rwaterlogged areas; monitoring soil and nutrient status; developing IFS technologies; 

managing post-ood crops; and building stakeholder capacity, including farmers. Efforts 

include on-site research projects, capacitybuilding programs, and direct farmer engagement through ICAR’s 

Farmers’ FIRST project and the SCSP scheme. Activities also include on-campus and off-campus training, 

demonstrations, awareness campaigns, Kisan Gosthi, Krishi Mela, and Field Days. In the past year, an 

independent administrative cell was established, though 45% of scientic positions remain vacant, hindering 

full implementation of multidisciplinary research. Efforts are ongoing to ll these vacancies and enhance 

administrative capacity.

 acknowledge the valuable guidance, suggestion and support by Dr. Himanshu Pathak, Hon’ble 

ISecretary, DARE and Director General, ICAR, Dr. S.K. Chaudhari, Hon’ble, Deputy Director 

General (NRM), Dr Rajbir Singh, present ADG (A,AF&CC), NRM Division, ICAR, New Delhi and 

other concerned ofcials of the Council. I express my sincere thanks to the esteemed Chairman and members 

of RAC for their valuable guidance, and involved support. I thank all members of IRC, the Chairman and 

members of different institute committee. I thank the publication committee for putting their efforts in 

compilation and preparing the Annual Report 2023 of the Institute.

Date: 05 April 2024
Motihari, Bihar

(K.G. Mandal)
Director
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The research project undertakes a dual objective, rstly designing a sensor-based 
automatic water depth measurement system for ponds, achieving signicant strides 
in accurate measurements and real-time monitoring through a user-friendly mobile 
app interface. Secondly, the focus shifts to crop production, where the development of 
four low-cost manual tools and machineries, including a battery-operated weeder, 
multi-row manual seed drill, marking tool, and nger weeder, aims to enhance 
efciency and reduce costs in agriculture. These innovations address specic 
challenges, from weed control to precise seed planting, demonstrating a 
comprehensive approach to advancing sustainable water resource management and 
optimizing crop production through practical, cost-effective solutions.

Design and
development of

low-cost
equipment’s and

machineries

EXECUTIVE SUMMARY

Irrespective of the models, the performance of maize among the eld crops was 
found better than other eld crops whereas in case of vegetable crops tomato 
performed better than other vegetable crops during 2023. Among the various fruit 
crops the performance of papaya was found better than other fruit crops (guava & 
drumstick). The net return per unit area was found from papaya (Rs.94/m2) 
followed by guava and drumstick. The net return was found maximum in model I 
(Rs.11.09/ m2) followed by in model II (₹ 10.88.m2). The return from the sunken 
bed was poor due to poor rainfall during this year

Land Shaping for
development of
Horti-based IFS

models

The post-harvest losses study of major fruits viz. mango & litchi and vegetables 
namely tomato, bhindi and cauliower of E. Chaparan district of Motihari from 
3villages each of Tirkolia, piprakothi, Chakiya/Pipra and Madhuban block were 
done during 2023. The PHL study of 25-30 farmers , 10-15 wholesalers and 30 
retailers were carried out using structural schedule i.e. questionnaire based survey. 
PHL had been found in litchi (36.8%) 3 days after harvest followed by mango 
(25.9%). The maximum PHL was found at retailer level which was 21 & 12% 
respectively in litchi and mango. In case of vegetables, the total post-harvest losses 
was found maximum in okra (27.15%) followed by cauliower (26.15%). The 
potential reason/ risk factors prioritized of post-harvest losses at eld level might 
be lack of skill and knowledge related to harvesting, handling whereas at wholesale 
and retail level the perishability and lack of proper storage facility was the main 
problem of post-harvest losses of fruits and vegetables. Socio-demographic data 
revealed that most of the vegetable growers (76%) belonged to small and medium 
farm size category whereas in fruit crops 70% belonged to medium to large farm 
size category. 

Post-harvest
losses study of
major fruit and
vegetable crops

Studies on performance of winter and rice crops under organic, organic + inorganic,
and inorganic sources of nutrients revealed that application of nutrients through 
inorganic sources recorded signicantly higher grain yield of wheat, maize and 
mustard during winter and rice during rainy season compared with organic 
sources. In case of lentil, organic sources of nutrients gave comparable grain yield to 
inorganic and organic + inorganic sources. Soil organic carbon and moisture 
content at harvest of rice was higher in organic sources of nutrients plot. Banana 
planted on one side of the dyke gave yield of 800 dozen banana fruit with gross 
return of Rs. 12000/-. Sesbania as in-situ and gliricidia leaf as ex-situ green 
manuring contributed 45 and 10% N of nitrogen applied to rice under organic 
source of nutrient treatment, respectively. A total of 1600 kg vermicompost 
produced was used for feeding of shes.

Organic 
rice-shduck
 IFS model



The residues of wheat and rice in rice-wheat cropping system may be used to 
harness larger benets in terms of yield and improving soil health. Results of eld 
experiments show that no-tillage along with balanced fertilization and retention of 
50% residue of rice and wheat, and 100% of mungbean residue resulted in 
signicantly higher grain yield of wheat and rice, and it recorded 23.5 and 44.5% 
higher grain yield of wheat and rice, respectively, over conventional tillage with 
balance fertilization. After three crop cycles of wheat-rice, conservation agriculture 
practice with 50-60 % residue retention improves soil organic carbon and maintains 
soil moisture at higher levels.

Optimum residue
retention for yield

maximization

Field demonstration for popularization of high yielding variety of wheat, mustard, 
vegetable pea and garlic during rabi season and short- and medium-duration high 
yielding variety of paddy during kharif season were taken up in four adopted 
villages. Signicant increase in yield and net income was recorded from various 
demonstrations over farmers’ practice. Four sh-based integrated farming system 
models have been developed at farmers’ eld by renovating old ponds. Major 
component is sh production from pond, crop production and goat rearing. These 
IFS models recorded the net income of Rs. 60610 to Rs. 140183/ha. Four eld-days 
and one farmers-training programme were organized. For eld demonstrations 
and IFS models various critical inputs, viz., wheat and paddy seed, bag and 
earthworm for vermicomposting, sh feed, knapsack sprayer, centrifugal pump 
and banana saplings, were provided to farmers.

Improving
livelihood of
small farmers
through good

practices in
agriculture,

sheries and
animal

husbandry -FFP

Flooding poses a serious threat to agriculture and exacerbated by climate change 
and urbanization. Current studies use remote sensing, specically Sentinel-1 
Synthetic Aperture Radar (SAR) data, to map ood-affected areas. This study 
analyzed ood situation in Bihar following processes recommended in UN-
SPIDER by taking before and after ooding events. SAR data, resilient to weather 
conditions, effectively detected ood extents. Images were processed to remove 
noise and differentiate ood-affected areas from permanent water bodies. Results 
showed signicant ooding in Darbhanga and parts of Samastipur, Khagaria, 
Katihar, and other districts in 2017. The Gandak River basin in East Champaran was 
also notably impacted

Delineation and
characterization
of ood-prone

and waterlogged
areas

The plains of north Bihar, drained by numerous rivers originating in the Himalayas,
also experience a reasonably high rainfall of ~1200 mm per year. Still, more than 
80% of irrigation demand in this region is met by groundwater resources. 
Therefore, water-saving irrigation methods are required to increase crop water 
productivity without reducing grain yield and nutrient uptake. The multiple 
utilities of maize as a ‘food’, ‘fodder’ and ‘feed’ makes the crop a suitable crop 
candidate for enhancing farmer’s income and livelihoods in India. Winter maize is 
popular in northern Bihar due to its high yield potential. Keeping this in view, rabi 
maize was used as a test crop to conduct eld experiment with aim to identify 
effective method and level of irrigation to achieve maximum benets in terms of 
water use efciency and crop yield at ICAR-MGIFRI research farm during Rabi 
season 2023-2024. The experiment consisted total 15 treatments combinations 
having ve irrigation methods and three irrigation levels. Statistical analysis of the 
data indicated that there were signicant interactive effects of irrigation method 
and level on grain yield and yield contributing parameters of maize. Alternate 
ridge-furrow irrigation with furrow depth 30 cm recorded signicantly higher 
yield and highest water use efciency over other irrigation methods.

Irrigation water
saving techniques



The study was conducted to nd out the constraints being faced by the poultry 
farmers and evaluation of poultry birds at farmer’s eld. The major constraints 
being faced by the existing poultry farmers were higher mortality rate in chick up to 
0-3 weeks of age followed by lack of improved germplasm, lack of proper housing 
facilities, high cost of poultry feed, lack of scientic knowledge on housing, feeding,
disease management, etc. Three village clusters (30 farm families each) were 
targeted for scientic intervention. The farmers were provided with improved 
germplasm of poultry and allocated in three treatment groups viz. Gr-I: Improved 
germplasm of poultry without having capacity building/training on poultry, Gr-II: 
Improved germplasm of poultry with Capacity building and Gr-III: Improved 
germplasm of poultry, capacity building and initial supplements with scientic 
input. In broiler phase (0-6 weeks of age), the highest growth in terms of average 
daily gain (g/day) was recorded in Gr-III (28.32± 0.75) followed by the Gr-II (25.06± 
1.58) and Gr-I (24.11± 1.61) but result was comparable and non-signicant. 

Constraint
analysis and
performance
evaluation of
poultry birds

Goat-based integrated farming system (IFS) models have been developed for small 
and marginal farmers under waterlogged situations in North Bihar. The gross 
revenue (Rupee per year) from the live goat (estimated value) and goat manure in 
term of farmyard manure was Rs. 96,164/- and 16,426/-, respectively. The eld 
crops were cultivated in two seasons viz. rabi crops (wheat, lentil, maize and 
mustard) and kharif crop (paddy). The total revenue from the rabi and the kharif 
crops was Rs. 21898/- and Rs. 20,992/-, respectively. The total revenues from the 
horticulture and sh were Rs.19580/- and Rs.56, 800/-, respectively. The gross total 
productivity per hectare land area was Rs.2, 87,076/- and Net productivity from the 
entire IFS system was Rs.1, 55,751/-. The benet cost ratio for the goat based IFS was 
2.18:1. The goat based IFS model has ample potential to increase the income by 
almost more than double especially for the farmers belonging to small and marginal 
categories in the region who mostly rear goats as their source of livelihood.

Goat based
integrated

farming models
in wetland
ecosystem

The study was conducted to assess the natural farming in rice-wheat cropping 
system at institute research farm. The treatments were T1: conventional or chemical 
farming, T2: Organic farming (based on use of FYM), T3- semi conventional 
farming (50% chemical and 50% FYM) and T4: natural farming (neither use of 
chemical nor use of FYM, only one-time application of Jeevamrita), T5: natural 
farming with 3 times Jeevamrita, T6: natural farming with 5 times Jeevamrita, T7: 
natural farming with 7 times Jeevamrita and T8: natural farming with 9 times 
Jeevamrita. The Bijamrita was used in only once in all natural farming (T4 to T9). 
The Neemastra, Agniastra and Brahmastra were used as per the need to control the 
insect and pest infestation in eld crops. In Rabi season HD 2967 wheat variety was 
cultivated in all the treatments. The yield of wheat (kg/ha) in T1, T2, T3, T4, T5, T6, 
T7, T8 was 1066 ± 142, 1082 ± 62, 937 ± 130, 564 ± 47, 605 ± 87, 515 ± 49, 768 ± 86 and 
802 ± 71 kg/ha. The yield was in natural farming treatment T7 and T9 was 
comparable with Chemical and FYM based farming. The yield of paddy (ton/ha) in 
T1, T2, T3, T4, T5, T6, T7, T8 was 4.73 ± 0.24, 4.67 ± 0.19, 5.39 ± 0.22, 3.78 ± 0.31, 3.15 ± 
0.15, 2.98 ± 0.13, 3.25 ± 0.23 and 2.86 ± 0.20 kg/ha. The yield of paddy in T1 was 
comparable with T2, T3 however yield was signicantly lower (P<0.05) in all 
natural farming treatment groups viz. T4, T5, T6, T7 and T8. 

Assessment of
natural farming

in rice-wheat
cropping system

in north Bihar
conditions

High density sh-poultry-on dyke fruit crops (IFS-1) and sh-poultry-duck-on 
dyke fruit crops (IFS-2) models were developed and assessed while comparing with
control (composite sh culture). The survival rate of sh was found to be 82.5 % (in
composite culture), 84.0 % (IFS-1) and 85.6 % (IFS-2). The sh equivalent yield
recorded was 3.35 t ha-1 yr-1 from composite sh culture, 5.80 t ha-1 yr-1 from IFS-1
and 5.93 t ha-1 yr-1 from IFS-2 model. Economic analysis revealed B:C ratio as 1.32
and 1.60 from control and IFS models, respectively. The energy use efciency was
higher (0.69) in the IFS-2 model than IFS-1 (0.60) and composite sh culture (0.11).

Development and
assessment of

sh-based
integrated

farming models
under oodplain

ecosystems



Waterlogging in agricultural elds signicantly hinders productivity in North 
Bihar, primarily caused by high rainfall, inadequate drainage, seepage from canals, 
and a t, saucer-shaped land. A survey of Kotwa block in East Champaran, 
covering ve panchayats, recorded data on waterlogging, land use, crops, and 
livestock. Findings show that extended waterlogging prevents crop growth in 
Kotwa and Gopichhapra. Bathna farmers grow moong in summer, while 
Machhargawa grows wheat in winter and moong in summer due to shorter 
waterlogging periods. Karariya panchayat, with minimal waterlogging, supports 
year-round crop cultivation. RBQ analysis identied waterlogging as the major 
constraint over fertilizer availability, irrigation, and wild animals.

Identication of
potential

sustainable
farming system~
constraints and
opportunity in

ood prone
ecosystem

The ICAR-Mahatma Gandhi Integrated Farming Research Institute, Piprakothi, 
Motihari, Bihar, has been implementing this scheme in the East Champaran district 
of Bihar. During 2023, A total of 5210 Scheduled Castes farmers including 3212 
(61.8%) male and 1988 (38.2%) female have received direct benets from various 
input distribution and capacity building programs provided by the institute. A total
of 08 number of capacity-building programs i.e. training, awareness-cum-exposure
visits, kisan mela, animal health camps etc. were organized for the SC farmers of 
East Champaran, Bihar. Various inputs were also distributed for the benet of SC 
farmers which includes vegetable seed, goat (Black Bengal/ Barbari), poultry birds 
(Vanraja/Grampriya/ Sonali/ Kadaknath), steel bucket with steel mug, grain/ 
seed storage bin, delivery pipe for irrigation, animal medicines, tarpaulin, paddy 
seed (Swarna Samridhi) and wheat seed (HD-2967) etc.

Schedule Cast
Sub Plan (SCSP)–

Scheme

Scientists of ICAR-MGIFRI are working on 12 institute project, 2 externally funded 
projects, SCSP project. During 2023, scientists from this institute have published 6 
research papers, 13 book chapters, and 4 leaet articles/ technical bulletins. 
Scientists have been recognized with awards, honours and recognitions.

Research projects
Publication,
awards and

Recognitions

Our 7 staffs received training on various topics from different organizations; 
ICARMGIFRI conducted 8 trainings/ on eld demonstration programs, 1 animal 
health camp, 23 different events including Kisan Mela, awareness campaign 
beneting several farmers and other stakeholders. 

HRD, training &
capacity
building

All the staffs of ICAR-MGIFRI participated actively in Swachha Bharat Abhiyan; 
around 45 cleaning events, 6 Swachhata awareness campaigns were conducted 
during 2023 at the Institute premises, public places and villages. All the scientists 
and staffs actively participated in Swachhata Pakhwada 2023. Simultaneously, 
campaigns were organized to motivate neighboring village people and, students 
for cleanliness.

Swachha Bharat
Abhiyan
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Development and assessment of goat based 
integrated farming models in wetland 
ecosystem   

Principal Investigator: Dr. P. K. Bharti

Co- Investigators: Dr. S.K. Purbey, Mr. Ravi Kumar, Dr. 
S.K. Samal (up to 29.03.2023) 

Project Code No.:

NRMAMGIFRISIL20200070010

Goat-based integrated farming system (IFS) models 
have been developed for small and marginal 
farmers in waterlogged situations in North Bihar. 
The IFS models involving local/Black Bengal goat, 
eld crops, horticultural crops and sheries were 
attempted in a total area of 0.8 ha (20% for goatery, 
45% for eld crops and 35% for horticulture); 
additionally, 0.2 ha area was allotted for the shery. 
Horticultural crops like papaya, guava and lemon, 
etc. were grown on-dyke of the sh pond. The gross 
revenue (₹/year) from the live goat (estimated 
value) and goat manure in terms of farmyard 
manure was ₹96,164 and ₹16,426, respectively. The 
eld crops were cultivated in two seasons viz. rabi 
crops (wheat, lentil, maize, and mustard) and kharif 
crops (paddy). The total revenue from the rabi and 
the kharif  crops was ₹21,898 and ₹20,992, 
respectively. In horticulture, different kinds of 
vegetables were grown and on dyke fruits like 
papaya were cultivated. The total revenue from the 
horticulture and sh was ₹19,580 and ₹56,800, 
respectively. The gross total productivity per 
hectare land area was ₹2,87,076 and net productivity 
from the entire IFS system was ₹1,55,751. The 
benet-cost ratio for the goat-based IFS was 2.18:1. 
The goat-based IFS model has ample potential to 
increase the income by almost more than double, 
especially for the farmers belonging to small and 
marginal categories in the region who mostly rear 
goats as their source of livelihood.

Performance of goats under IFS

The average litter size (number of newly born kids 
per kidding) in goats was 1.65 and the birth 
percentage of male and female kids was 51.44%, 
respectively. The total mortality was 8.69%. The 
goats were allowed to graze for an average period of 
4.85 hr. daily on the roadside and available grazing 
area of the IFS unit (Fig.2). The average feed intake 
of adult goats for green fodder, dry roughage and 
concentrate mixture was 2.19 kg, 0.23 kg and 0.24 kg, 
respectively. The average water intake of adult 

-1goats was 2.49 lit day . The average manure output 
-1from the adult goat was 0.41 kg day .   

  Introduction of low cost goat house at farm 
and farmer's eld 

A low-cost goat house has been introduced on farms 
as well as in farmers' elds. The cost of constructing 
a goat shed ranges from ₹15,000 to ₹20,000 and can 
accommodate 16 to 20 goats under Integrated 
Farming Systems (IFS). This type of goat house can 
signicantly reduce housing expenses by 4 to 5 
times and can be easily constructed by small and 
marginal farmers using bamboo and locally 
available materials in the region (Fig. 3).

Introduction of goat feeding manger for 
scientic feeding 

A goat-feeding manger has been designed and 
introduced both on the farm and in farmers' elds 
(Fig.4 and 5). The manger dimensions are 5 feet in 
length, 2 feet in width, and 2 to 2.5 feet in height. It 
consists of a V-shaped structure made of iron angle 
at the top for feeding green fodder, while a tray for 
feeding concentrate and dry fodder is positioned 
approximately 1 foot above the ground. This setup 
is highly benecial for scientic feeding as it 
encourages the natural browsing behavior of goats. 
Additionally, it helps in minimizing feed wastage 
by 40-55%, thereby reducing feeding costs and 
enhancing the farmer's income.

Research Achievements (Institute Projects)

Fig. 2: Grazing area of goat developed 
on raised bed

Fig. 3: Low-cost goat house made 

of bamboo
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Constraint analysis and performance evaluation 
of poultry birds reared under backyard system in 
East Champaran district of Bihar 

Principal Investigator: Dr. P. K. Bharti

Co- Investigators: Mr. Ravi Kumar, Dr. S.K. Samal    
(up to 29.03.2023) 

Project Code No.: 

NRMAMGIFRISIL202000800011

The study aimed to analyze the constraints faced by 
poultry farmers and evaluate poultry farming in 
their elds. Out of six subdivisions, the survey 
targeted four subdivisions—Areraj, Chakia, 
Motihari Sadar, and Pakridayal—based on 
questionnaires administered through direct 
interviews. Results showed that only 54.85% of 
randomly surveyed poultry farmers were currently 
involved in poultry farming on a small or medium 
scale, with 45.15% leaving the business due to 
various constraints. Major constraints identied 
among existing poultry farmers (N=192) included 
high chick mortality rates up to 0-3 weeks of age, 
lack of proper housing facilities, high cost of poultry 
feed, insufcient scientic knowledge on housing, 
feeding, and disease management, as well as a lack 
of improved germplasm. Based on the constraints 
analysis, 90 farm families from 24 villages, 9 blocks, 
and 3 subdivisions were provided with improved 
poultry chicks of the Vanraja variety—a dual-
purpose poultry breed. Scientic intervention 
targeted three village clusters in Areraj, Chakia, and 
Motihari subdivisions. The farmers provided with 
improved poultry germplasm were allocated to 
three treatment groups: Gr-I received improved 
germplasm without capacity building/training, Gr-
II received improved germplasm with capacity 
building, and Gr-III received improved germplasm, 
capacity building, and initial supplements with 
scientic input. In the broiler phase (0-6 weeks of 

age), the highest growth in terms of average daily 
-1gain (g day ) was recorded in Gr-III (28.32± 0.75), 

followed by Gr-II (25.06± 1.58) and Gr-I (24.11± 
1.61), with non-signicant differences. However, 
mortality rates from 0-3 weeks and 3-6 weeks were 
signicantly (P<0.05) reduced in Gr-III compared to 
Gr-II and Gr-I. The total mortality rate up to 6 weeks 
of age in poultry birds at farmers' elds was 27.5%, 
23.7%, and 17.34% in Gr-I, Gr-II, and Gr-III, 
respectively.

Assessment of natural farming in rice-wheat 
cropping system in North Bihar conditions 

Principal Investigator: Dr. P. K. Bharti

Co- Investigators: Dr. A.K. Singh

Project Code No.: 

NRMAMGIFRISIL202200100016

The study was conducted to assess natural farming 
in the rice-wheat cropping system at the ICAR-
MGIFRI research farm in Piprakothi, East 
Champaran, Bihar. In Experiment I, the treatments 
were as follows (Fig. 6 and 7): T1: conventional or 
chemical farming, T2: Organic farming (based on 
use of FYM), T3- semi-conventional farming (50% 
chemical and 50% FYM) and T4: natural farming 
(neither use of chemical nor use of FYM, only one-
time application of Jeevamrita), T5: natural farming 
with 3 times Jeevamrita, T6: natural farming with 5 
times Jeevamrita, T7: natural farming with 7 times 
Jeevamrita and T8: natural farming with 9 times 
Jeevamrita (Fig. 8). The Bijamrita was used only once 
in all-natural farming (T4 to T9). The Neemastra, 
Agniastra and Brahmastra were used as per the need 
to control the insect and pest infestation in eld 
crops. In rabi season, HD-2967 wheat variety was 
cultivated in all the treatments. The yield of wheat 

 -1(kg ha ) in T1, T2, T3, T4, T5, T6, T7 and T8 was 1066 
± 142, 1082 ± 62, 937 ± 130, 564 ± 47, 605 ± 87, 515 ± 49, 

 -1768 ± 86 and 802 ± 71 kg ha  respectively. The yield 

Fig. 4: Goat feeding manger used for
 feeding at Research farm

Fig. 5: Goat feeding manger used
 for feeding at Farmer's eld
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in natural farming treatments T7 and T9 was 
comparable with chemical and FYM-based farming. 

 -1The yield of paddy (kg ha ) in T1, T2, T3, T4, T5, T6, 
T7 and T8 was 4730 ± 0.24, 4670 ± 0.19, 5390 ± 0.22, 
3780 ± 0.31, 3500 ± 0.15, 2980 ± 0.13, 3250 ± 0.23 and 

 -12860 ± 0.20 kg ha  respectively. The yield of paddy 
in T1 was comparable with T2, T3; however, yield 
was signicantly lower (P<0.05) in all natural 
farming treatment groups viz. T4, T5, T6, T7 and T8.

T1: Chemical farming

T5: Natural farming 
(Jeevamrita 03-time)

T6: Natural farming 
(Jeevamrita 05-time)

T7: Natural farming 
(Jeevamrita 07-time)

T8: Natural farming 
(Jeevamrita 09-time)

T2: Organic farming 
(FYM)

T3- semi conventional 
farming (50:50)

T4: Natural farming 
(Jeevamrita 01-time)

Fig. 6: A view of experimental plot natural farming in rice-wheat cropping system

Fig. 7: Paddy crop (Var: Swarna samriddhi) cultivated in different treatment groups

a. Preparation of
Jeevamrita

b. Wheat crop c. T3- semi conventional 
farming (50:50)

d. Comparison of 
crop length

Fig. 8: Wheat crop (Var: HD-2967) under natural farming

Development of organic rice-fish-duck IFS model 
in waterlogging situations of North Bihar 

Principal Investigator: Dr. A. K. Singh

Co- Investigators: Dr. S.K. Samal (up to March 2023), 
Dr. Shreya Nivesh and Dr. K.G. Mandal

Project Code No.: 

NRMAMGIFRISIL202100200013

In North Bihar, approximately 76% of the land is 
affected by oods, leading to extensive areas of 
cultivable land experiencing varying degrees of 
waterlogging. As a result, the productive potential 
of these lands remains largely untapped. Managing 
waterlogging situations poses a signicant 

challenge in natural resource management. 
Integrated farming systems, combined with organic 
cultivation of crops and sh, offer a promising 
solution to ensure food and nutrition security for 
farmers in waterlogged ecosystems. With these 
considerations in mind, the present study was 
undertaken. Field experiments were conducted by 
taking wheat, maize, lentil, and rapeseed & mustard 
(Fig.9) during winter (2022-2023) and paddy crops 
during the rainy season (2023) to evaluate the 
organic sources of nutrients. Separate eld 
experiments for all the crops, consisting of three 
treatments (i. organic, ii. organic + inorganic, iii. 
inorganic sources of nutrients) were laid out in 
randomized block design with six replications. For 
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nutrient management in winter crops, under 
organic sources of nutrients, a total quantity of N 
was applied through FYM. In organic + inorganic 
sources of nutrients, half of N was applied through 
FYM and half of N through fertilizers. In inorganic 
sources of nutrients, the total quantity of NPK was 
applied through fertilizers as per recommendation. 
In the paddy crop, under organic sources of 
nutrients, 53.9 and 12.1% of N was supplemented 
through sesbania (in-situ) and gliricidia-leaf (ex-situ) 
green manuring produced within the system, and 
the rest of N was given by FYM. Popular and high-
yielding varieties of various crops (wheat- HD-2967, 
maize- P-3355, lentil- IPL-220, rapeseed and 
mustard- NRCHB-101, paddy- Swarna Samriddhi) 
were used. The Paddy crop was transplanted at 25 
cm x 20 cm spacing. Another standard package of 
practices was followed for the growing of various 
eld crops.  On 3-sides of dyke, bananas, 
pomegranates and papaya were planted and the 
fruit yield of bananas was harvested. Fish 
ngerlings were released in the 9 pond refuge (each 

2of 132 m  surface area) corresponding to the main 
cropland. Vermicomposting of paddy straw was 
done in vermi-beds.

Performance of winter eld crops under 
organic, organic + inorganic and inorganic 
sources of nutrients 

Experimental data revealed that different sources of 
nutrients, i.e. organic, organic + inorganic, and 
inorganic, had a signicant effect on yield attributes 
and yields of wheat, maize, and mustard, except 
1000-grain weight (Table 1, 2, and 3). Yield and yield 
attributes of lentils were found at par under 
different sources of nutrients (Table 4). Inorganic 
sources of nutrients, being at par with organic + 
inorganic sources recorded a signicantly higher 
number of spikes and number of grains per spike of 
wheat as compared with organic sources. The spike 
length of wheat was signicantly higher in 
inorganic sources of nutrients as compared to 
organic sources and organic + inorganic sources. 
Almost similar trends were found for yield 
attributes of maize (cob length, cob weight, 
numbers of grains per cob, and grain weight per 
cob) and mustard (number of primary and 
secondary branches, number of seeds per silique). 
The grain yield of wheat was signicantly higher in 
inorganic sources of 

Treatment No. of 
-2spike m  

Spike

 length

 (cm)

No. of grains
-1 spike

Grain yield 
-1(kg ha )

1000-grain

 weight (g) 

Straw 
yield 

-1(kg ha )

Organic source

Organic + Inorganic 
sources

Inorganic sources

CD (p= 0.05)

Stover 

yield 
-1(kg ha )

Treatment Cob length 

(cm)

Cob weight 

(g)

No. of 

grains/ cob

Grain weight

/ cob (g)

1000-grain 

weight (g)

Grain yield 
-1(kg ha )
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a. Wheat

c. Mustard d. Lentil

b. Maize

Fig. 9: A view of experimental crop plots grown with organic source of nutrients

Treatment Number of 
primary

 branches/ 
plant

Number of 
secondary 
branches/ 

plant

Number of 
silique
/ plant

Number of 
seeds/

 silique

1000-grain 
weight (g)

Grain 
yield

-1 (kg ha )

Straw 
yield 

-1(kg ha )

Treatment No. of 
primary 

branches/
plant

No. of 
secondary 
branches/ 

plant

No. of 
pods

/ plant

No. of 
seeds 
/pod

100-grain 
weight

 (g)

Grain 
yield 

-1(kg ha )

Straw 
yield 

-1(kg ha )
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Fig. 10: A view of experimental eld 
site at harvesting of rice

Fig. 11: A view of rice experimental plot grown 

with organic source of nutrients

Performance of rice under organic, organic + 
inorganic and inorganic sources of nutrients 

Inorganic and organic + inorganic sources of 
nutrients, being at par recorded signicantly higher 
numbers of panicles/hill, panicle length and 
number of grains/panicle in rice as compared with 
organic sources (Table 5). There was a non-
signicant difference in 1000-grain weight due to 
various sources of nutrients. Organic + inorganic 
sources of nutrients recorded signicantly higher 
grain and straw yield of rice as compared to organic 
sources; however, it was at par with organic sources. 
Grain yield obtained under organic sources was 26.3 
and 31.6% lower than that of organic + inorganic 
and inorganic sources, respectively (Fig.10 and 11).  

Soil organic carbon and moisture content at 
harvest of rice under organic, organic + 
inorganic and inorganic sources of nutrients 

Soil organic carbon ranged from 0.55 (inorganic 
sources) to 0.65% (organic sources) in 0-15 cm soil 
depth and 0.48 (inorganic sources) to 0.61% (organic 
sources) in 15-30 cm soil depth (Fig. 12). Soil organic 
carbon was signicantly higher in organic sources 
of nutrients plot as compared to other treatments, 
irrespective of depth. Almost similar trends for soil 
moisture content after rice harvest were also 
observed (Fig. 13). However, lower layers of soil 
showed higher values of soil moisture. In 0-15 cm 
soil depth, it varies from 21.75 to 24.89%, whereas 
27.90 to 34.11% in 15-30 cm soil depth.

Fig. 12: Soil organic carbon (%) under various 
treatments for 0-15 and 15-30 cm soil depth

Fig. 13: Soil moisture (%, v/v) under various 

treatments for 0-15 and 15-30 cm soil depth

Treatment No. of panicle

/hill

Panicle 

length 

(cm)

No. of grains

/ panicle

1000 grain 

weight (g)

Grain yield 
-1(kg ha ) 

Straw yield 
-1(kg ha )
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a. Banana b. Papaya c. Pomegranate

On-dyke fruit production: Papaya, banana 
and pomegranate 

Banana (G-9) planted on one side of the dyke on 
06.08.2023 (177 plants) gave a yield of 800 dozen banana 
fruit with a gross return of ₹12,000. Papaya (Red lady) 
planted on another dyke (183 plants) was in fruiting 
stage and getting ready for sale. A total of 80 plants of 
pomegranate (Bhagwa) were planted (17.08.2022) on 
another side dyke and its canopy management and 
other practices are being followed (Fig. 14).

Fish rearing

Fish ngerlings of catla, rohu, and mrigal in a 1:2:1 
ratio, respectively, were released in pond refuge 
on 13.09.2023 and the average weight was 25, 10.5, 
and 10.5 g, resp., at the time of release (Fig.15).

Nutrient recycling

Gliricidia has been grown at the outer sides of 3 
dykes for green leaf manuring (Fig.16). Sesbania and 
gliricidia leaf green manuring in treatment plot 
organic source of nutrient in rice contributed 45 and 
10% nitrogen of total nitrogen to be applied and 
remaining required nitrogen was applied through 
FYM. A total of 1600 kg of vermicompost produced 
was used for feeding of shes.

Vermicomposting

Vermicomposting of 20-days pre-composted paddy 
residue and cow dung slurry (3:1 ratio) in two 
numbers of HDPE vermicompost beds (size-
3mx1m) was done and 800 kg vermicompost/bag 
was produced in 100 days (Fig. 17).

Fig. 15: A view of releasing sh ngerlings
 in pond refuge

Fig. 16: A view of Gliricidia grown on outer 
side of dyke for leaf green manuring

Fig. 17: A view of vermicomposting unit in IFS model for nutrient recycling of crop residue
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Estimation of optimum residue retention in rice-
wheat cropping system raised on calcareous soil 
of middle Indo-Gangetic Plain 

Principal Investigator: Dr. S.K. Samal (up to 
28.03.2023), Dr. A.K. Singh (from 29.03.2023)

Co- Investigator: Dr. A.K. Singh (up to 28.03.2023)

Project Code No.: 

NRMAMGIFRISIL202000400007	
Improper management of residues is a major 
challenge in way of sustainability. The residues 
wasted or used inefciently can be used to harness 
larger benets in terms of yield and improving soil 
health. Keeping this in view, the performance of 
wheat and rice crops under different residue 
retention levels under conservation agriculture 
practice was studied with that of conventional 
tillage treatments. 

Field experiments were conducted at the institute 
research farm, consisting of nine treatments, viz. T1: 
CT-FP: Conventional tillage and farmers' fertilization 
practice; T2: CT-BF: conventional tillage with balance 
fertilization; T3: CT-M: Conventional tillage with 
mungbean residue incorporation and balance 
fertilization; T4: CT-S: Conventional tillage with 
Sesabania residue incorporation and balance 
fertilization; T5: NT-RL1: No-tillage with 30% rice 
and wheat residue retention, 100% mungbean residue 
retention and balance fertilization; T6: NT-RL2: No-
tillage with 40% rice and wheat residue retention, 
100% mungbean residue retention and balance 
fertilization; T7: NT-RL3: No-tillage with 50% rice 
and wheat residue retention, 100% mungbean residue 
retention and balance fertilization; T8: NT-RL4: No-
tillage with 60% rice and wheat residue retention, 
100% mungbean residue retention and balance 
fertilization; and T9: NT-RL5: Conventional tillage 
with 30% rice incorporation laid out in randomized 
block design with three replications. Wheat (HD-
2967) and rice (Rajendra Bhagwati) crops were 
sown/transplanted in the rst week of November 
and July, respectively. Mungbean and Sesbania were 
sown after the harvest of wheat, and crop residue 
management was done as per treatments.

Enhancing crop productivity through residue 
management in rice-wheat cropping system

Experimental ndings revealed that yield and yield 
attributes of wheat and rice differ signicantly due 
to various CA and conventional tillage treatments, 
except number of grains/spike and 1000 grain 
weight in wheat and 1000 grain weight in rice (Table 
6 and 7). In all the CA treatments (T1 to T9), a 

-2signicantly higher number of spike m  and spike 
length in wheat was recorded as compared to 
conventional tillage treatments (T1 to T4). The grain 

-1yield of wheat varied from 2400 to 3900 kg ha  under 
different treatments. The yield of wheat under T7, 
being at par with all other CA treatments (T5, T6, T8 
and T9), was signicantly higher than that of all 
conventional tillage treatments (T1 to T4). Average 

-1wheat yield was 3900 and 3200 kg ha  in no-tillage 
with 50% rice and wheat residue retention along 
with 100% mungbean residue retention (T7) and 
conventional tillage with balance fertilization (T2) 
treatments, respectively, i.e., grain yield under T7 
was 23.5% higher than T2. The performance of rice 
was almost similar to wheat under various 
treatments. The yield attributes of rice, viz. number 

-2of panicle m , panicle length and number of 
grains/panicles were signicantly higher in T7 as 
compared to all conventional tillage treatments; 
however, T7 was at par with most of the CA 
treatments. Treatment T7, being at par with T8, 
recorded signicantly higher rice grain yield than 

-1that of other treatments. Maximum (4800 kg ha ) 
-1and minimum (2900 kg ha ) grain yield of rice was 

found in T7 and T1, respectively, and conventional 
tillage with balance fertilization (T2) recorded 3400 

-1kg ha  rice grain yield, i.e., grain yield under T7 was 
64.2 and 44.5% higher than T1 and T2, respectively.

Effect of residue management on soil properties

Soil organic carbon (SOC) in the soil of the different 
treatments was analyzed at harvest of the rice after 
three crop cycles of wheat-rice. The data revealed 
that T8 recorded the highest SOC (0.65% in 0-15 cm 
and 0.51% in 15-30 cm soil depth), which being at 
par with T6 and T7, improved SOC signicantly 
over all other treatments in 0-15 and 15-30 cm soil 
depth (Fig. 18).  

Treatment -2No. of spike m Spike 

length 

(cm)

No. of grains

/spike

1000-grain 

weight (g) 

Grain yield 
-1(kg ha )
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Almost similar trend was obtained for soil moisture 
content, where soil moisture varied from 12.8 to 
18.8% in 0-15 cm soil depth and 26.1 to 33.7% in 15-
30 cm soil depth (Fig. 19). Soil pH and electrical 
conductivity were found statistically at par at 

harvest of the rice after three crop cycles of wheat-
rice. The study demonstrated that after three crop 
cycles of wheat-rice CA practice with 50-60% 
residue retention improves soil organic carbon and 
maintains soil moisture at higher levels.

Fig. 18: Soil organic carbon (%) under various treatments for 0-15 and 15-30 cm soil depth

Treatment No. of 
-2panicle m

Panicle 

length (cm)

No. of grains

/panicle

1000-grain 

weight (g) 

Grain yield
-1 (kg ha )
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Fig. 19: Soil moisture (%, v/v) under various treatments for 0-15 and 15-30 cm soil depth 

Land shaping for development of horti-based 
farming system model for low lying areas of Bihar

Principal Investigator: Dr. S.K. Purbey

Co- Investigators: Dr. K.G. Mandal, Dr. P.K. Bharti, Dr.  
Shreya Nivesh

Project Code No.: NRMAMGIFRISIL202000100004

Performance of various crops on raised beds

In low-lying areas, water is available near the earth's 
surface seasonally and remains for 4-5 months even 
more during good monsoons. This depth of 
waterlogging is found more during monsoon 
season, thus, making lands unproductive during 
kharif. Restoration of such lands is possible through 
various techniques of land modications/ shaping. 
Under this project, Land shaping techniques have 
been executed for the rehabilitation of low-lying 
water-logged areas by converting the raised and 
sunken bed system to get more economic output. A 
crop diversication-based cropping system has 
been implemented under different land shaping 
systems viz. model I: (1.0 m depth), Model II (1.4 m 
depth) & Model III (1.8 m depth). Different eld 
crops (viz. foxtail millet, maize, wheat, mustard, 
lentil), vegetable crops (viz. bitter gourd, ridge 
gourd, sponge gourd, pea, tomato, cauliower, 
potato, beans) and fruit crops (viz. guava, 
drumstick, papaya etc.) were grown on the raised 
bed during 2023. In different sunken beds, 

depending on the availability of rainwater different 
crops like makhana, chestnut, rice (Fig 26) and 
cucurbits were grown.

Irrespective of the models, the performance of 
maize among the eld crops was found better than 
other eld crops whereas in the case of vegetable 
crops, tomato performed better than other vegetable 
crops during this year. Among the various fruit 
crops, the performance of papaya was found better 
than other fruit crops (guava and drumstick) and 
the net return per unit area was found from papaya 

-2(₹ 94 m ) followed by guava and drumstick. The net 
return under model I, II and III in eld crops was 

-27.50, 9.08 and 6.18 m  whereas 13.28, 25.96 and -4.0 
-2in fruit crops and 28.68, 8.99 and 58.10 m  in 

vegetable crops, respectively. Under model III, the 
fruit crops have not come in bearing so, the net 
return was found negative. Similarly, the 
percentage share of net income of eld, fruit and 
vegetable crops was 17.58, 19.38 and 37.35% 
respectively in model I whereas it was 24.0, 41.77 & 
12.4 in model II and 33.0, -16.39 & 23.03% in model 
III respectively under the raised bed (RB) condition 
(Fig. 20-24). The less net return from model III (1.8m) 
might be due to soil erosion caused by lack of 
compactness of RB III. In the sunken bed, the net 

-2return was maximum under model III (₹ 6.16 m ) 
followed by a model I and II. The lower rerun might 
be due to poor rainfall during this year due to which 
the performance of aquatic crops was poor and 
expensive.

Fig. 20:  Share of various components in different models
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Fig.21: Fox tail (Model I) Fig.22: Maize (Model II)

Fig.23: Fruit crops on Raised Bed II Fig.24: A picture of Raised bed III

Fig.25: Makhana + Water Chestnut (Model II) Fig.26: Rice (Model III)

Performance of Various crops and sh in 
sunken bed 
Due to poor rainfall, the water stagnation in the 

sunken bed was about 1-1.5 feet for 20-25 days only 

during the experimental season. So, in model I (1.0 

m), forced harvesting of sh was done in Jan. 2023 
-1 and got only 0.84 t ha sh production. Similarly in 

sunken bed II (1.4 m), duck –sh farming was 

introduced in rst half portion and Makhana + water 

chestnut farming was done in the second-half 

portion maintaining the water level of 1.5 feet 

throughout the period (Fig.25). We got 40 kg of raw  

makhana seed and 30 kg of water chestnut. In 

comparison to last year when sole water chestnut 

was grown, it was found that a sole crop of makhana 

is more benecial than a mixed crop of makhana+ 

water chestnut.  
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Post-harvest losses study of major fruit and 
vegetable crops of East Champaran district of 
Bihar
Principal Investigator: Dr. S.K. Purbey
Co- Investigator: Dr. P.K. Bharti 
Project Code No.: NRMAMGIFRISIL202000100005
The post-harvest losses (PHL) of fruits and 
vegetables are the major concern in the agriculture 
sector which leads to the poor return to the farmers. 
It has been quantied as 25-40% accounting for 
about ₹2.5 lakh crore annually. The East Champaran 
district of Bihar is a good hub of fruits (litchi & 
mango) and vegetables (tomato, bhindi, cole crops) 
production but farmers and traders are also facing 
huge post-harvest losses. Postharvest losses in the 
supply chain of fresh produce, are difcult to 
estimate as there is limited ofcial data and there is 
no standard methodology to estimate the losses. 
Therefore, it is of paramount importance to 
interrogate the extent of post-harvest losses at 
various levels of the supply chain so that 
management techniques, strategies, and policies 
can be developed. Good post-harvest management 
will foster agribusiness in East Champaran, Bihar, 

as it will improve farmers' income, thus providing 
employment and other opportunities such as the 
export of produce.

The study was taken based on a tested 
structural schedule i.e. questionnaire survey of 25-
30 farmers and retailers from three blocks namely 
Tirkolia, Chakiya/Pipra and Madhuban block for 
vegetables and Pakaridayal, Madhuban and 
Chakiya for fruit crops. Multiple regression analysis 
was run to determine the predictors (independent 
variables) that contribute to fresh produce PHL. The 
various types of losses namely physiological, 
mechanical and pathological at different levels viz. 
farm, handling & transportation, wholesalers, and 
retailers were recorded in litchi, mango, tomato, 
Okra, and cauliower during 2022-23. Irrespective 
of the fruits and vegetables the maximum 
physiological and pathological losses were 
observed at the retailer level. In case of vegetables, 
the total post-harvest losses were found maximum 
in okra (27.15%) followed by cauliower (26.15%) 
and tomato (20.45%) including all stages of the 
supply chain i.e. farmer, handling, wholesaler and 
retailer stage (Fig. 27). The maximum losses had 
been recorded at the retailer level (7.25-12.40%).

Fig.27: Post-harvest losses of vegetables at various level of supply chain

The mechanical losses were maximum (5.1-10.75%) 
dur ing  handl ing  and  t ranspor t  whereas 
physiological losses were maximum (14.6%) in 
cauliower followed by okra and tomato. In fruit 
crops, the total PHL had been found in litchi (36.8%) 
three days after harvest followed by mango (25.9%). 
The physiological loss (21.85%) was found highest 
in the case of litchi at all levels of the supply chain 

whereas in the case of mango mechanical and 
pathological losses were observed maximum at the 
handling and retailer levels respectively. Lack of 
storage facility and knowledge and skill of post-
harvest management practices had shown a 
positive relationship between each dependent and 
independent variable. The potential reason/ risk 
factors prioritized for post-harvest losses at the eld 
level might be lack of skill and knowledge related to 
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harvesting, handling whereas at wholesale and 
retail levels the perishability and lack of proper 
storage facility were the main problems of post-
harvest losses of fruits and vegetables (Fig. 28 and 
29). Socio-demographic data of 90 farmers, 30 
retailers and 12 local mandis showed that most of the 

farmers were male in the age group of 18-50 years 
having educational qualications up to middle 
school. Most of the vegetable growers (76%) 
belonged to the small and medium farm size 
category whereas in fruit crops 70% belonged to the 
medium to large farm size category.

Fig.28: Handling and Marketing of vegetables Fig.29: Handling of litchi at eld

Evaluation of irrigation water saving techniques 
in winter Maize in rice maize system under North 
Bihar conditions 

Principal Investigator: Dr. Shreya Nivesh

Co- Investigators: Dr. A. K. Singh, Er. Vikas Paradkar,  
Dr. Koushik Banerjee 

Project Code No.: NRMAMGIFRISIL202100100012

Maize is one of the dominating crops of Bihar after 
rice and wheat, grown by the majority of marginal 
and small farmers. Winter maize, which is the most 
popular and productive season of maize in Bihar, 
requires frequent irrigation and mostly it is fullled 
from groundwater resources. In general, more than 
80% of the irrigation demand in the north Bihar 
region is met by groundwater resources. Therefore, 
water-saving irrigation methods are required to 
increase crop water productivity (CWP) without 
reducing the grain yield of maize and nutrient 
uptake.

Keeping this in view, a eld experiment was 
conducted to identify effective methods and level of 
irrigation (quantity of irrigation water required) to 
achieve maximum benets in terms of water use 
efciency and crop yield at the ICAR-MGIFRI 
research farm during the rabi season 2022-2023. The 
experiment consisted of a total of 15 treatment 

combinations having ve irrigation methods (Flat-
ooding, Ridge-furrow with furrow depth of 15 cm, 
Ridge-furrow with furrow depth of 30 cm, Ridge-
alternate furrow with furrow depth of 15 cm, Ridge-
alternate furrow with furrow depth 30 cm) and 

three irrigation levels (100, 80 and 60% ETc) with 
three replications in a split-plot design (Fig.30). The 
crop was sown in lines at row-to-row spacing of 45 
cm and plant-to-plant spacing of 30 cm in at beds. 
Ridge and furrow were made manually with a 
spade at 45 days after sowing as per treatments. 
Maximum irrigation level (100%) i.e. 100% ETc was 
calculated based on the CROPWAT 8.0 model and it 
was utilized in the experiment for assigning three 
levels of irrigation as per treatment. In all the levels 
of irrigation, four numbers of irrigation were given 
as per treatment. Maize crop (hybrid Variety-
Pioneer-3526) was sown on 26 November 2022 with 
a recommended dose of fertilizers (120:60:40 kg 

-1NPK ha ). A full dose of P O  and K O and half of N 2 5 2

was applied before planting. The remaining 
quantity of N was applied in two equal splits as per 
recommendation. Growth observations on plant 
height and others were taken starting 15 days after 
sowing at regular intervals. Results obtained from 

nd2  maize trial grown in 2022-2023 are:

Results indicate that both the irrigation method 
and level had signicant effects on crop dry 
matter, thousand-grain weight, and water use 
efciency of maize.

Alternate furrow irrigation (AFI) at 30 cm depth 
-1gives the highest grain yield of 8.07 t ha with a 

-1 -1water use efciency of 43 kg mm  resulting in a 

water-saving of 54% compared to ooding 

irrigation. 

Alternate furrow irrigation (AFI) at 30 cm depth 

increased the grain yield of Rabi maize by 38% 

compared to ood irrigation.
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Flat-ooding Method Flat-ooding Method Flat-ooding Method

Replication-I Replication-II Replication-III

Fig.30: A View of Experimental Farm

Delineation and characterization of flood-prone 
and waterlogged areas of Eastern India and 
development of IFS plans

Principal Investigator: Dr. Koushik Banerjee

Co- Investigators: Dr. Shreya Nivesh, Er. Vikas  
Paradkar, Dr. S.K. Samal (up to 31.03.2023), Mr. Ravi 
Kumar, Dr. S.K. Purbey, Dr. K.G. Mandal 

Project Code No.: NRMAMGIFRISIL202100400015

Flooding seriously threatens the physical integrity 
and sociocultural value of heritage sites around the 
world. In recent decades, oods have become 
increasingly destructive due to increased 
impervious surfaces, climate change, and global 
warming. Remote sensing technologies and new 
sensors for disaster observations have been widely 
used in risk analysis. In this study, mapping of 
ood-affected areas is based on the Platform for 
Space-based Information for Disaster Management 
and Emergency Response (UN-SPIDER) with the 
Sendai Framework Terminology on Disaster Risk 
Reduction (United Nations, 2023) as a standard 
directly applicable to assessing ood impacts. Based 
on the methodology by UN-SPIDER, mapping of 
ood-affected areas was done by taking before and 
after ood imageries over Bihar state. Since, the 
occurrence of heavy rainfall is one of the major 
reasons for the occurrence of oods, the use of 

optical imagery was avoided because of its 
proneness to cloud. On the other hand, SAR data is 
weather-independent and provides a robust 
reliable way to detect oods. Thus, in this study, 
Sentinel-1 Synthetic Aperture Radar (SAR) GRD: C-
band image data were acquired both before and 
after the ood occurrence for Bihar state. C band 
SAR data is available both during day and night and 
can penetrate the cloud, having a spatial resolution 
of 10m and temporal resolution of 6-12 days, can 
transmit signal either horizontal (H) or vertical (V) 
polarization and then receive both H and V 
polarization.

Sentinel 1 provides polarized images that are 
available in HH, HV, VV, and VH bands. Among the 
t h r e e  d i f f e r e n t  o p e r a t i o n a l  m o d e s ,  i . e . , 
interferometric width swath (IW), extra width 
swath (EW), and strip map (SM), IW is commonly 
used for ood area mapping over land and coastal 
areas. In the current study, mapping of ood-
affected areas was done using the best practices 
(well-tested and veried) recommended by UN-
SPIDER. Sentinel SAR images were collected from 
image collection before and after the ood event. 
Later speckle lter was applied to the selected radar 
images to remove salt  and pepper noise. 
Subsequently, the extent of the affected area was 
delineated by differencing the after and before 
images. Later, the mask was applied to remove 

 The AFI  and Tradit ional  Furrow 

Irr igat ion (TFI)  techniques (with 

irrigation amounting to 100 % of ETc) can 

result in a similar yield at 30 cm depth.

 Results showed that AFI is an effective 

water-saving technique, which can 

increase crop water productivity without 

a signicant reduction in grain yield of 

maize crops.
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permanent water bodies, isolated pixels, and steppe 
areas. A brief ow diagram of the methodology is 
given in Fig 31 a,b,c. A pixel is classied as a ood 
pixel if the difference is more than the threshold 
value, while, a permanent water pixel is classied 
when the pixel value is less than the threshold value 
for that pixel. Based on this principle, permanent/ 
semi-permanent water bodies and ood-inundated 
areas were classied for the year 2017 using the 

Google Earth engine platform as shown in Fig 31 a. 
The blue-colored area highlights permanent or 
semi-permanent water bodies and red colored area 
shows the ooded area.  From Fig 31 b, it can be seen 
that Darbhanga was the most affected district due to 
the ood in August 2017. Apart from this, the 
eastern part of Samastipur, Khagaria, Katihar, 
Purnia, Bhagalpur, East Champaran, Munger, and   
Muzaffarpur were affected by oods in 2017. 
Similarly, ood conditions and affected areas in the 
East Champaran district were also assessed (Fig 31 
c). The northern part of East Champaran district was 
found to be affected mostly by ooding during 
August 2017. Additionally, the southern part of the 
district, falling under the Gandak River basin, was 
also affected by ood.

Development and assessment of fish-based 
integrated farming models under floodplain 
ecosystems 

Principal Investigator: Mr. Ravi Kumar

Co- Investigators: Dr. P.K.  Bharti, Dr. S.K. Purbey, Dr.  
S.K. Samal (up to 31.03.2023)

Project Code No.: NRMAMGIFRISIL202000300006

High-density sh-poultry-on dyke fruit crops (IFS-
1) and sh-poultry-duck-on dyke fruit crops (IFS-2) 
models were developed and assessed while 
comparing with control (composite sh culture 
without integration). The sh ngerlings were 

-1stocked at the rate of 10000 nos. ha  of an average 
body weight of 30.5±0.8g comprised of surface 
feeder Catla catla (30%), column feeder Labeo rohita 
(20%) and Ctenopharyngodon idella (20 %) and 
bottom feeder Cirrhinus mrigala (15%) and Cyprinius 
carpio (15 %). For the plankton production, basal 

-1 -1 -1 -1dose of urea (16.7 kg ha  yr ), DAP (16.7 kg ha  yr ), 
-1 -1 -1 -1MOP (6.7 kg ha  yr ) and ZnSO  (3.3 kg ha  yr ) were 4

applied in the pond. The dung manure was applied 
-1 -1 at the rate of 15000 kg ha  yr in the control pond 

-1 -1whereas approximately 12000 kg ha  yr poultry 
manure and poultry+duck manure was applied in 
the IFS-1 and IFS-2 models, respectively. The 
supplementary sh feed (mustard oil cake, rice 
bran, and oating pelleted feed with crude protein 
24% and fat 4% was supplied at the rate of 1% of the 
total sh biomass daily. In the IFS-1, poultry birds 

-1(Vanraja) were stocked at the rate of 800 number ha  
-1yr , and on-dyke fruit crops (banana, lemon, and 

guava) were cultivated. In the IFS-2, Khaki 
Campbell ducks were added along with the poultry 
birds at the rate mentioned in the IFS-1. Water 
quality parameters like pH, temperature, dissolved 
oxygen, alkalinity and hardness were evaluated. 

Fig. 31: a) details of the methodology followed to 

map ooded and water bodies, b) pre/ post 

ooded map of Bihar, c) pre/ post ooded map of 

East Champaran district.
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After one year, in the control pond, the minimum 
and maximum average live body weight of sh was 
recorded as 302.0±16.2 g with a growth rate of 0.71 g 

-1day  of C. mrigala, and 641.5±18.6 g with a growth 
-1rate of 1.63 g day  of C. idella (Fig. 32).  In the IFS-1, 

the minimum and maximum average body weight 
was recorded as 362.5±37.9 g with a growth rate of 

-10.89 g day  of C. mrigala and 632.5±35.5 g with a 
-1growth rate 1.62 g day  of C. catla (Fig. 33).  In the 

IFS-2, the minimum and maximum average live 
body weight was recorded as 362.5±35.9 g with an 

-1average growth rate of 0.89 g day  of C. mrigala and 
624.5±35.3 g with an average growth rate of 49.4 g 

-1day  of C. catla (Fig. 34). 

Survival, productivity, economic & energy 
efciency

The survival rate of sh was found to be 82.5 % (in 
composite culture), 84.0% (IFS-1), and 85.6% (IFS-2). 

-1 The sh equivalent yield was recorded as 3.35 t ha
-1year  from the control system,

-1 -1 -1 -1 5.80 t ha year  from IFS-1 and 5.93 t ha year  from 
IFS-2 model. Economic analysis revealed the B: C 
ratio as 1.32 and 1.60 from the control and IFS 
models, respectively. The energy use efciency was 
higher (0.69) in the IFS-2 model than in IFS-1 (0.60) 
and control (0.11). Further, the sh-based IFS 
models produced multiple outputs like sh, eggs, 
fruits, etc. which are essentially required for human  
health. Such IFS models in waterlogged/ood-
affected ecosystems can provide better economic/ 
nutritional/ health security to the farmers.  
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Design and development of low cost equipment's 
and machineries for water logged situations 

Principal Investigator: Er. Vikas Paradkar

Co- Investigators: Mr. Ravi Kumar and Dr.Shreya  
Nivesh

Project Code No.: NRMAMGIFRISIL202100300014

The goal of the project is to design and develop an 
integrated solution for water resource management. 
This involves the development of a sensor-based 
automatic water depth measurement system for 
ponds. The primary objectives are to provide 
a c c u r a t e  d e p t h  m e a s u r e m e n t s ,  q u a n t i t y 
assessments, and real-time water quantity 
monitoring through user-friendly interfaces. 

Research Achievements

1. Automatic Water Depth Measurement System: 
The research successfully led to the design and 
development of an automatic water depth 
measurement system using ultrasonic sensor 
sensors (Fig. 35). 

2. Mobile App Graphic User Interface (GUI): An 
integral component of the project involved 
displaying depth data along with quantity 
measurements in centimeters on a mobile app 
graphic user interface. This user-friendly 
interface allows users to access real-time data 
easily. The integration of a mobile app enhances 
the accessibility and applicability of the system 
for end-users.

Fig.35: Water depth measurement system

3. Battery Operated Weeder: The design and 
development of a battery-operated weeder have 
been successfully executed (Fig. 36). This 
machine represents a signicant advancement in 
weed control for agricultural elds. Its 
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innovative features aim to provide farmers with 
an efcient and cost-effective solution for weed 
management.  The machine is currently 
undergoing trial and testing phases to validate 
its performance in real-world agricultural 
scenarios. 

4. Multi-Row Manual Seed Drill: A multi-row 
manual seed drill has been designed to 
streamline and expedite the seed planting 
process (Fig. 37). This tool addresses the crucial 
need for precision and efciency in sowing, 
offering farmers a cost-effective solution to 
optimize seed placement and spacing. The 
design emphasizes simplicity and ease of use, 
contributing to improved crop yield. Field trials 
will be conducted to assess its practical 
applicability and effectiveness.

5.   Marking Tool: The development of a marking 
tool has been accomplished to enhance the 
overall efciency of crop production (Fig. 38). 
This tool plays a vital role in ensuring accurate 
marking of planting rows, contributing to 
uniform crop spacing. The design prioritizes 
simplicity and cost-effectiveness, making it 
accessible to a wide range of farmers. This tool is 
poised to facilitate subsequent agricultural 
operations by providing a reliable reference for 
planting.

6.   Finger Weeder: The design of a nger weeder 
addresses the challenges associated with 
manual weeding in crop elds. This tool offers a 
cost-effective alternative to traditional weeding 
methods while promoting precision and 
reducing labor-intensive efforts. Initial trials 
have demonstrated its potential to enhance 
weed removal without adversely affecting 
crops. Ongoing testing will further validate its 
e fc iency and pract ica l i ty  in  diverse 
agricultural settings.

The research project has made signicant strides in 
advancing water resource management solutions 
by successfully developing an integrated sensor-
based automatic water depth measurement system 
and a pond   water quality monitoring system. The 
inclusion of a Mobile App GUI enhances the user 
experience by providing accessible depth and 
quantity data. The comprehensive nature of the 
project, covering both depth measurement and 
water quality monitoring, underscores its potential 
impact on sustainable water resource management.

Fig.36: Battery operated weeder

Fig.37: Multi-row seed drill

Fig.38: Marking tool

Identification of potential sustainable farming 
system~ constraints and opportunity in flood 
prone ecosystem
Principal Investigator: Dr. S. K. Samal (up to 
31.03.2023),  Dr. Koushik Banerjee (from 01.04..2023)
Co- Investigators: Er. Vikas Paradkar, Dr. Neela  
Madhav Patnaik 
Project Code No.: (NRMAMGIFRISIL202000600009)
Waterlogging or excess water in agricultural elds 
is a major constraint in North Bihar which restricts 
increasing agricultural productivity. High rainfall 
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in short periods, inadequate drainage, seepage from 
canal and irrigation channels, the rise of the water 
table due to irrigation network, at land, saucer-
shaped physiography of the land, and ingestion of 
seawater are a few major causes of waterlogging in 
Bihar. Different villages in the Kotwa block in East 
Champaran districts, covering 5 panchayats i.e., 
Kotwa, Bathna, Gopichhapra, Machhargawa, and 
Karariya, were surveyed to address this issue. The 
data related to the waterlogging situation, land 
holding, crops grown, animal reared, sh reared, 
use of crop residues, and animal excreta was 
recorded based on the information given by the 
farmers in the concerned panchayat through 
random sampling method. Farmers grow different 
crops according to the situation of waterlogging. 
Farmers in Kotwa and Gopichhapra panchayat 
cannot grow any crop due to extended periods of 
waterlogging. In Bathna panchayat farmers grow 
moong in the summer season. While, due to 
comparatively less period of waterlogging in 
Machhargawa Panchayat, most of the farmers grow 
wheat in the rabi season and moong in the summer 
season. On the other hand, due to the very short 
period of waterlogging in Karariya panchayat, 
farmers grow crops in almost all seasons including 
paddy, wheat, maize, mustard, sugarcane, etc. 
However, in upland situations, the farmer grows all 
crops e.g., paddy, wheat, mustard, maize, moong, 
and vegetables in their eld. By and large, in 
waterlogged areas summer moong is the major 
crop, whereas in the upland situation, paddy, 
wheat, and mustard are the major crops. For 
identifying ood-prone areas of  the East 
Champaran district, sentinel 1A SAR images were 
collected before the ood and after the ood 
situation for different years. Code was written in the 
Google Earth engine, and delineation/ mapping of 

ood-affected areas was identied. To identify the 
major constraints in ood-prone and waterlogging 
conditions, RBQ (Rank Based Quotient) analysis 
was done using the survey data following the 
formula below;

Where,

 = Frequency of farmers reporting a particular 

problem under ith rank

i= concerned rank

N = number of farmers

n = number of problems identied to be ranked. 

Farmers were asked to rank the four problems 

they reported in order of preference. From the 

Rank Based Quotient (RBQ) analysis, it was found 

that waterlogging is the major problem (Table 8) 

of the area as compared to the timely availability 

of fertilizer, irrigation problems and wild animals 

(Fig.39).

Fig.39: RBQ (Rank Based Quotient) analysis of 
major constraints in ood-prone and waterlogging 
conditions

Table 8: RBQ analysis of major constraints in 
ood-prone and waterlogging conditions
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Program organized

Training program on 'climate 
smart soil and water management 
s t r a t e g i e s  f o r  s u s t a i n a b l e 
agriculture under waterlogged 
conditions'

1. 61 3823 Kararia Bairagi Tola, 

Kotwa, East 

Champaran

09-11 January  

2023

S.N. Activity Qty. Beneciary

1

2

3

4

5

6

7

8

9

10

11

Training  programs/exposure visit/awareness program/animal health camp etc.

Vegetables' seed

Goat (Black Bengal/ Barbari)

Poultry chicks (Vanraja/ Sonali/ Kadaknath)

Steel bucket with steel mug

Grain/ seed storage bin

Delivery pipe for irrigation

Medicine 

Tarpaulin

Paddy seed (Swarna Samridhi)

Wheat seed (HD-2967)

Total beneciary

08 no. 2587

295

14

172

1432

144

59

102

116

161

128

5210

500 packet

40 no.

6600 no.

1450 no.

150 no.

80 no.

250 doses
25000 m

1980 kg

4000 kg
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Schedule Cast Sub Plan (SCSP)–Scheme 
Principle Investigator: Mr. Ravi Kumar
Co-Investigators: Dr. S.K. Purbey, Dr. A.K. Singh,       
Dr. P.K. Bharti, Dr. S.K. Samal, (up to 31.03.2023),            
Dr. Shreya Nivesh, Dr. Koushik Banerjee, Er. Vikas 
Paradkar
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Training program on 'IFS- an 
approach towards climate 
smart crop production under 
waterlogged condition' 

Bela Kararia, Kotwa, 
East Champaran

27 February- 01 
Mar 2023

Kisan Mela: Pashu Arogya, Krishi 
Unnati evam Udyaniki Mahotsav

Dr, RPCAU, KVK, 
Piprakothi

15-17 April 
2023

Animal health camp organized at 
village Dhekahan, Piprakothi, 
East Champaran, Bihar

Dhekahan, Piprakothi,
 East Champaran

25 March 2023

Workshop - cum - awareness 
programme on  “ farmers  - 
scientists interaction-cum-SC 
farmers labharthi sammelan

MGIFRI, Piprakothi 19 June 2023

Training program on "integrated 
farming practices to improve 
income generation in ood-prone 
and waterlogged ecosystems

MGIFRI, Piprakothi 20-24 June 2023

Awareness-cum-exposure visit 
program on integrated farming 
systems & management

MGIFRI, Piprakothi 06 September 
2023

Training program on “livelihood 
improvement through
 mushroom cultivation”

MGIFRI, Piprakothi 12-14 
December  
2023
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Fig.41: Photographs of the training programme
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Fig. 43: A few photographs of the training program

Date Inputs Quantity No. of beneciary

26

Principle Investigator: Dr. A.K. Singh

Co-Investigators: Dr. S.K. Purbey, Dr. P.K. Bharti,        
Mr. Ravi Kumar, Dr. S.K. Samal (up to 31.03.2023),             
Dr. Shreya Nivesh, Dr. Koushik Banerjee and Er. Vikas 
Paradkar
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Fig.44: Views of critical inputs provided to farmers; a. Knapsack sprayer, b. Centrifugal pump, 

c. Fish feed, d. Vermicomposting bag, e. Paddy seed, f. Wheat seed, g. Earthworm

-1Net return (` ha )
-1Yield (kg ha )

Demonstration plot Demonstration plotFarmers' practice Farmers' 
practice

Variety

27



वािष�क �ितवेदन
Annual Report
ICAR-MGIFRI 2023

Fig.45: A View of wheat varieties (HD-2967, DBW-187) at farmers' eld

Variety

-1Yield (kg ha ) -1Net return (` ha )

Demonstration plot Demonstration plotFarmers' practice Farmers' practice

Variety

-1Yield (kg ha )

Demonstration plot Demonstration plotFarmers' practice Farmers' practice

-1Net return (` ha )

Performance of wheat variety DBW 187
For eld demonstration of newly developed wheat 
variety DBW 187 (Karan Vandana) which is suitable 
for early and timely sowing for irrigated conditions, 
a total of 10 varietal eld demonstrations were 
conducted covering an area of 10 ha with critical 
input as 1000 kg of wheat seed (DBW 187) provided 
to 30 farmers, covering all the four villages during 

-12022-23. On average, a 24.4% and ₹ 10817 ha  
increase in yield and net return was recorded by 
variety DBW 187 over farmers' practice under the 
adverse weather conditions at maturity (Table 13).

Performance of mustard variety SR yellow
A total of 17 varietal eld demonstrations were 
conducted covering an area of 14 ha (Fig. 46). For this 
purpose, 110 kg of mustard seed was made available to 
78 farmers, covering all four villages in the project area 
during 2022-23. Mustard variety SR yellow grown 
with a standard package of practices recorded 17.2% 

-1and ₹ 9563 ha  higher yield and income over farmers' 
practice, respectively (Table 14).
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a. mustard
Fig.46: A View of mustard and vegetable pea at farmers' eld

Variety

-1Green pod yield (kg ha )

Demonstration plot Demonstration plotFarmers' practice Farmers' 
practice

-1Net return (` ha )

Variety

-1Green pod yield (kg ha )

Demonstration plot Demonstration plotFarmers' practice Farmers' 
practice

-1Net return (` ha )
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Fig.47: A View of garlic cultivation with standard package of practices at farmers' eld

Variety

-1Yield (kg ha )

Demonstration plot Demonstration plotFarmers' practice
Farmers' 

practice

-1Net return (` ha )

Fig.48: A View of rice crop at farmers' eld
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Fig.49: A View of main component of sh-crops-goat IFS (Shri Rambabu Prasad, Ujhilpur)

Components Crops

2Area (m ) or 
number of 

animals
Production

Market 
rate (`)

Gross
income

(`)

Cost of 
production

(`)

Net 
income

(`)
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Fig.50: A View of main component of sh-crops-goat IFS (Shri Deepak Kumar, Ujhilpur)

Components Crops

2Area (m ) or 
number 

of animals
Production

Market 
rate (`)

Gross 
income 

(`)

Cost of 
production 

(`)

Net 
income 

(`)

Components Crops

2Area (m ) or 
number 

of animals
Production

Market 
rate (`)

Gross 
income 

(`)

Cost of 
production 

(`)

Net 
income 

(`)
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Fig.51: A View of main component of sh-crops IFS (Shri Sanjay Sahni, Balbhadarpur)

Components Crops

2
Area (m ) or 

number 
of animals

Production
Market 
rate (`)

Gross 
income 

(`)

Cost of 
production 

(`)

Net 
income 

(`)
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Fig. 52: A View of main component of sh-crops-goat IFS (Shri Rameshwar Sahni, Balbhadarpur)
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The meeting of the Second Research Advisory 

Committee of the ICAR-MGIFRI, Motihari was held 

under chairmanship of Dr. C. L. Acharya, Former 

Director, IISS, Bhopal during 27-29th Oct. 2023.  The 

3-day meeting comprised of deliberations, a visit to 

the institute research farm, farmers' eld in East 

Champaran district, and interaction with the 

scientists, administrative staff and fanners, was held 

on 27-29th Oct. 2023 in presence of Director. The 

meeting started at 9:30 am on the 27th October at the 

Seminar Hall of the ICAR-MGIFRI, Motihari. The 

Member Secretary welcomed the Chairman, 

Members, Director and Scientists of the Institute. Dr. 

K.G. Mandal, the Director of the Institute gave a brief 

introduction about the chairman and members of 

RAC and welcomed them. This was followed by a 

brief presentation of the Progress Report and 

appraisal of the institute's activities by the Director, 

MGIFRI. Action Taken Report (ATR) was presented 

by the Member Secretary on the recommendations 

of the last RAC meeting. The Chairman and the 

members of RAC expressed their views and offered 

suggestions for further
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Name & designation Subject Duration

17 to 21 January 
2023

27 February to 
01 March 2023

Organization

Competency enhancement 
programme for effective 
implementation of training functions 
by HRD Nodal Ofcers of ICAR

11 April 2023 to 
10 July 2023

11 April 2023 to 
10 July 2023

11 April 2023 to 
10 July 2023

11 April 2023 to 
10 July 2023

1 May2023 to 
31 May 2023

21 July 2023 to 
21 August 2023

21 July 2023 to 
21 August 2023

21 July 2023 to 
21 August 2023

21 July 2023 to 
21 August 2023

18 July2023 to 
17 October 2023

24 August 2023 to 
23 November 2023

24 August 2023 to 
23 November 2023

24 August 2023 to 
23 November 2023

24 August 2023 to 
23 November 2023

46
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Sl 
No

Duration Title of the training Location  
Total 

participants Coordinators

47

6 to 13 September, 
2023

6 to 13 September 
2023

19 October 2023 to 
18 January 2024

Online training/Hindi workshop on 
“Application of Statistical Software 
for Analysis of Agricultural and 
Survey Data”

Online workshop cum training on 
“Application of statistical software 
for analysis of agricultural and 
survey data
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Sl 
No

Scientist
Seminar/ Symposium/ Conference/ 
Workshop Date Organizer
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Sl No Scientist Lecture topic Total 
lecture

Location
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3 days on-farm training on Soil water 
management under SCSP, 9-11 January 2023 

3 days on-farm training on IFS as climate smart 
practice under SCSP, 27 February – 1 March 2023

Animal Health Camp organized at Dekhan 

Bela village on 25 March 2023

5 days sponsored training (ATMA, Palamu,
 Jharkhand) on IFS, 10-14 April 2023 

5 days training on IFS for water-logged 

area under SCSP, 20-24 June 2023

Awareness Programme World Environment Day 

Celebration with students Jawahar Navodaya 

Vidyalaya, on 5 June 2023

51



वािष�क �ितवेदन
Annual Report
ICAR-MGIFRI 2023

 ICAR-MGIFRI took pledge on the eve of 
Vigilance awareness week on 30 October 2023

3 days sponsored training (ATMA, 
Muzaffarpur, Bihar) on 7-9 November 2023 

Awareness program on National 
Ayurveda Day on 10 November 2023

Hands-on Training and Demonstration on 
Vermicomposting at Farmers First Project 

(FFP) village on 6 November 2023

Hands-on Training and Demonstration on 
Mushroom cultivation at the institute on 

12-14 December 2023 

Awareness campaign on IFS and management 

under SCSP scheme on 6 September 2023

st31  October 2023
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Sl 
No

Date Name of the event & location No. of participant Coordinators
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Various Events organized at ICAR-MGIFRI, 2023

Inauguration of Kisan Gandhi Tableau by Hon'ble 

Union Minister of State for Agriculture and Farmers 

Welfare Shri Kailash Choudhary on 18 February 2023

Celebrated International Day of 
Yoga - 21 June 2023

Hon'ble Governor Shri Rajendra Vishwanath Arlekar acted as chief guest in Farmers-Scientists 

interaction cum Kisan Labharthi Sammelan on 19 June 2023

thCelebrated 74  Republic Day at the 
Institute on 26 January 2023

Dr. N.P. Sahu, Joint Director ICAR-CIFE Mumbai 
visited the institute on 11 July 2023
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Orientation and Farm Visit Programme 
for students of Jawahar Navodaya Vidyalaya, 

thon 19  September 2023

Horticultural student orientation programme 
th15  December 2023, Pt. Deen Dayal Upadhyay 

College of Horticulture

Orientation and Farm Visit Programme for 

students of PM Shri Kendriya Vidyalaya, 
thon 20  December 2023

rdCelebration of Rastriya Kisan Diwas on 23  
December 2023
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ndCelebration of Gandhi Jayanti on 2  October 2023 Orientation and Farm Visit Programme for students 
of Saraswati Vidya Mandir, on 

st31  October 2023

Programme on Special Campaign 3.0 started on 9 

October 2023 (Swachhata Camapign)
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A few photographs of World Environment Day-2023 celebrated at ICAR-MGIFRI, Motihari

Vigilance awareness
stICAR- Mahatma Gandhi Integrated Faming Research Institute, Motihari took vigilance oath on 31    October 2023. 

The objective of this event campaign was to   create awareness among the employees to work towards instituting 
corruption-free attitude and maintain absolute integrity and devotion to duty
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Distinguished visitors at ICAR-MGIFRI during 2023
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Sl. No. Nature of event No. of event
No. of staff/farmer 

participated
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ICAR-MGIFRI in Media
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Newspaper reports of ICAR-MGIFRI
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Building & Original works

Information Technology & ICT
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ICAR-MAHATMA GANDHI INTEGRATED FARMING RESEARCH 

INSTITUTE

Piprakothi, Motihari, Bihar-845429, India

Email. director.mgifri@icar.gov.in

Web: https://mgifri.icar.gov.in

978- 81- 965667- 5- 3
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