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Model Research Farm Development

NIASM, the unique institute of ICAR, was set
up on 21 February, 2009 at Baramati
representing the rain shadow area after the
Sahyadri Ranges frequented by famine
calamities . The 56.5 ha of barren land allotted
to the institute was having shallow 0.160.3 m
murrum soil with parental basaltic rock. With
the objective of developing a "Model Research
Farm" for demonstrating soil and water
conservation  technologies and for multi -
disciplinary and multi -commodity basic and
strategic research on abiotic stressors, the
work started with a generation of a contour
map. The land has relatively steeper slopes
(4%) towards east from the central peak while
it is sloping gently (1.8%) towards south .
Since there was hardly any soil on the
surface, the land development presented a
gigantic challenge .

The research farm was designed for
an area of 41 ha based on scientific
considerations like watersheds, natural
drainage pattern, topography, contour map
and layout of various buildings etc. The south
side farm (16 ha) is divided into six blocks
which are sub -divided into 37

AN

.Satellite image of sit2009
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rectangular/trapezoidal plots including agro-
met observatory and fish ponds. Since the
acquired land was a rocky (basalt) terrain
devoid of any vegetation, this was blasted,
ripped and levelled with the help of heavy
machinery . Locally available spent wash was
applied to further pulverize the gravelly
murrum . Since the virgin soils were still
gravelly and low in fertility (OC 0.07%; Av-P
0.5 kg/ha), heavy additions (30-40
brass/acre) of spent mushroom substrate/
FYM were made. In addition, 4.25 ha area has
been filled -in by transporting black/ tank silt
soil. North -east side farm (8 ha; initially 4%
slope) has been developed into three blocks of
five terraces (width 35-38 m) while 4 ha of
north -west side farm including a water
balancing tank has been developed into two
blocks having 7 research plots. Research
activities to evolve long lasting solutions for
the adverse impacts of abiotic stresses on
crop production, livestock and fisheries have
been initated on south -farm. Both the
northeast and north -west farms have been
put under orchards to address edaphic stress
and drought related issues.

W B SCHOOLOF, o R
i i B EDAPTIIC STRESS M ;

\ L
.Satellite image of sit2021
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Irrigation  Facility : There is ground water
available for use at campus . The only source
of irrigation water is Nira canal from where
water is lifted to farm ponds at campus viz.,
Malhar and Manas ponds. Earlier flood
irrigation  was being implemented for field
crops but now most of the fields have micro -
irrigation  facility . Orchards and landscape
garden plantations are also having drip and
sprinkler options  for irrigation Whole
irrigation  system is controlled form central
automated irrigation and fertigation system
located near Manas pond .

Schematic layout of Farm : The master plan
of the institute envisaged a "Model Research
Farm" spread over an area of 41 ha for
demonstrating soil and water conservation

technologies suited to the semiarid climate of
the region. The satellite image (2009) of the
institute  site i.e. before the initiation  of
developmental activities depicts that its land
was lying as a barren patch as distinguished

from the surrounding green agricultural

fields . Last google imagery (2021) depicts the
changed picture of the farm while Fig. 1
illustrates the farm layout .

Balancing

Tank

Fig. 1 Schematic Layout of ICAR -NIASM Model Research Farm
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Significant Achievements

The research farm of ICAR-NIASM, Baramati ,
spreading over an area of 41 ha, is unique
from the point of its development, layout and
maintenance . The farm demonstrates soil
and water conservation technologies suitable
for semi-arid regions. The farm is divided
into two blocks i.e., South Block with 37
fields to study the impact of abiotic stresses
on crop production, livestock and fisheries
and their mitigation strategies and the North
Block with 19 terrace fields demonstrating
planting  techniques, soil mixtures and
irrigation  techniques for profitability  and
sustainability of orchards on basaltic -murum
soils. All the experiments are well-planned
and nicely maintained generating valuable
information about abiotic stress management
in agriculture . Research Farm Management
is the key factor behind this accomplishment
which requires better coordination among
the scientists, technical and administrative
staff . Keeping this in view, Farm Coordinator
was initiated on February 21, 2020 with the

aim of enriching this coordination . The
publication provides detailed information
Malhar

alhar pond § a water balancing cum storage
tank is the most needed basic facility located
at south -west corner of NIASM campus . The
concept was approved in April 2020 to fulfill
immediate need for balancing tank to install
pumping facilities in  new lift irrigation
project . The second phase was approved in

February 2021 and completed in early June

2021 . Following are the details of the

photographic illustrations of this

development .

A Original site : It is the original site seen as
a depression of 2 to 3-meter depth with a
weathered rock debris inside . During the
development of campus, it was decided to
construct water tank at this spot but

regarding works done during the last month
and plan of work for the upcoming month .
Several improvements have been reported in

the @&esearch Farm Management § and

significant  achievements especially during

last two years are as follows ;

A Malhar Pond

A Lift  Irrigation and  Micro -irrigation
Expansion

A Naxatra Udyan

A OR NIASM

A Actions to Facilitate AGRI-Tourism

A Malad Farm Developments

Pond
anyhow it could not be implemented . While

preparing roads in the campus, some
murum material required for filing was
dug out from this area. Looking in to all

these facts, this site was proposed for
building a water storage tank . Initially it
was to be made of concrete but the
concept lagged behind due huge cost.
Therefore, it was proposed in April 2020 to
make it lined with HDPE geo-membrane
that to in two phases (Fig. 1).

A Whole Pond view : This picture shows the
pond completed through two phases, filled
with water and named as Malhar 0

Height increased by 0.60 M

Fig. 1 lllustration of

1500CuM

Malhar Pondddevelopmentin two phases.
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A The pond development was carried out in
two phases as illustrated in the diagram .
The first phase was completed in May to
July 2020 while second phase completed
during Mar to June 2021. Initially both
the ponds were going to be separate ponds
but it was decided to keep the height of
dividing bund of the height 1.75M that is
going to remain submerged as water level
rises above it. This structure is going to
help in operation and maintenance of
ponds without interrupting water supply
at any given time .

A This picture shows already commissioned

first phase and plastic lining work of
second phase completed on June 9, 2021 .
The water filing was continued overnight

so as to enter second phase.

As water entered the second phase of the

pond it was celebrated with @&@al Poojand
with the hands of Dr. Himanshu Pathak,

Director, ICAR-NIASM at 10.10 am on
June 10, 2021. Dr. Jagadish Rane,
Chairman, Farm Advisory Committee was

also present for this small event. It really
an overwhelming and emotional
celebration of a @ream come true 6for all
the farm team.
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QR_NIASM to Explore the Facilities and Activities of the Institute

Introduction

@ @R-NIASM O App, the first of its kind, acts
as a personal guide for Android users for
effective and easy access to information of
the Institute .

@ The user can scan the QR code on the

Specialities of the App:

Q@ Dedicated scanner - the inbuilt scanner is
restricted for reading NIASM QR codes
only. Other codes will be disregarded
providing cyber safety.

@ After scanning QR code if connection to

nearby display board and get the desired server is unavailable due to bandwidth

information  in audio format in Marathi, issues, the code could be retrieved from
Hindi and English languages, as per the scan history to get information as soon as
choice . the issue resolves. This feature will help

@ Within this App, the user will get access to
various Audio Books published by this
institute, in trilingual format .

Data collection and management

1. For creation of database, the technical
information related to the infrastructures,
research projects and other services is
being collected, edited and recorded in MP3
format . All data is stored on institute &
server.

2.An app for Android users has been
developed by using Android Studio. It
supports all devices with Android API level
above 21.

3. Generation of QR Codes was carried out
using Python 3.8.

Procedure to download an App:

1. App can be downloaded through link -
http://niam.res.in/lQR_NIASM/

2.0r by searching NIASM on Google Play
Store and install app first in list .

Sample QR codes & demonstration

Four sample QR codes to demonstrate its

working through &R_NIASM®& Just scan the

codes through App and get desired

information . These QR codes linked to the

information about Fishery Wet Lab-1 (Field A-

5), Conservation Agriculture Project (Field B-

1), Climate Resilient Integrated Farming

System (Field C-10) and Agro Meteorology

Observatory (Field D-7).

during time limitations too.

Q@ With this App there is easy access to the
@Audio Books & through the smart phone,
so as to hear them during available spare
time .

QR NIASM QR NIASM

ICAR- NIASM
Field No.: C10 - CRIFS

Sample QR Codes for
demonstration through QR_NIASM

Developers :
Pravin B. Taware, Pravin H. More, Shon P.
Taware and Bhaskar B. Gaikwad
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Naxatra Udyan (The Constellation Park)

On the eve of ICAR Foundation Day on July 16, 2021 a Naxatra Udyan (Constellation
Park) was established as a @ree Plantation dprogramme at ICAR-NIASM campus . 42 different

species of plants

staff participated
establishment

in the programme . Dr

representing 27 Naxatras were planted
Institute . All the staff members including Scientists, Technical, Administration
Himanshu
of &Naxatra Udyan dby planting Vat-vriksha i.e., d-icus religosa dplant .

in the central triangle of the

and Associate

Pathak, Director, inaugurated the

The concept of Naxatra Udyan is basically
for biodiversity conservation . There are lot
many trees/ plants that are not much familiar
as not been grown commonly and may become
instinct in future . Therefore, arrangement has
been made through vedic  culture for
conservation of such species by assigning them
to specific zodiac positions . As the earth orbits
around sun, virtually various changes in
appearance of star positions can be seen from
earth . The arrangement of some of these stars
is presumed to have appearance resembling
common living or material things ; named
accordingly . The 360 ° sky positions are divided
into 27 equal parts and are named by the star
arrangement in specific location . Therefore,
there are 27 Naxatras (constellation) through
which the sun and the moon seem to be
passing through during their virtual
movements around earth . Each constellation is
then supposed to have an effect on certain
plant species, out of which two for each have
been selected for planting is this park. The
plantation is arranged in three circles of 42 m,
33 m and 24 m diameter . Outer circle is having

27 main deity plants assigned to specific
Naxatra , the middle and inner one has 18 and
9 secondary plants, respectively, totaling 54
plants . These plants represent 42 different

species. It is supposed that one must try to
conserve plant representing their Naxatra
decided on the basis of birth time and place.

~ |

Instead of taking

this as a superstition, one
must consider this an arrangement  for
biodiversity conservation .

List of plant species in Naxtra Udyan :
Golden  shower (Cassia fistula), Kuchala
(Strychnos nux-vomica), Vasaka  (Justicia
adhatoda ), Amla (Emblica officinalis ), Cutch
tree (Acacia catechu), Cluster fig (Ficus
racemosa), Baheda (Terminelia bellirica ),
Jamun (Syzigium cumini), Stone-apple (Aegle
marmelos ), Sacred fig (Ficus religiosa), Agar

wood  (Aquilaria agallocha ), Sandalwood
(Santalum album), Bamboo (Dendrocalamus
strictus ), Banyan tree (Ficus bengalensis ),
Flame of forest (Butea monospema), Juhi
(Jasminum auriculatum ), Beaty leaf
(Calophyllum inophyllum ), Washnut (Sapindus
mukorossi ), Payar peepal (Ficus rumphii ),

Arjuna (Terminelia arjuna ), Jasmine (Jasminum
grandiflorum ), Bullet wood (Mimusops elengi),
Red cotton tree (Bombax ceiba), Nagkesar
(Messua ferrea), Night Jasmine (Nyctanthes
arbourstritis ), Lodhra (Symplocos racemosa),
White damar (Vateria indica), Rattan cane
(Calamus rotang ), Ashoka (Saraca indica ), Jack
fruit (Artocarpus heterophyllus ), Camel& foot
(Bahunia variegata ), Mango (Mangifera indica),
Neem (Azadiracta indica), Burflower tree
(Mitragyana  parvifolia ), Sonpatta (Bahunia
racemosa), Hirda (Terminelia chebula). Moha
(Madhuka indica), Tamarind  (Tamarindus
indica ), etc.
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Rabi crops 8 maintenance : Sowing in all
experimental fields will be completed by the
first week. Maintenance of all these will be
given  priority for weed management,
irrigation and plant protection . Layouts for
micro -irrigation  will be finalized to bring
maximum fields under drip or sprinkler
Orchard management practices : Due care
of pomegranate and grape orchards that are
in fruiting phase will be taken up for canopy
management, nutrition, plant protection and
irrigation . Sweet orange fruiting season will
be over in next month and will be left on
stress for some period as a part of bahar
treatment . Dragon fruit training for opening
up the canopy is in progress . It will be kept in
stress for about a month and trials on
advancing fruiting season will be started
thereafter . All other orchards like guava, fig,
mango, acid lime in resting phase will be
managed through application of manure and
fertilizers for improving performance .

Malad farm activities : Maintenance of crops
sown during rabi season will be the first
priority . Prosophis shrubs in 2-3 remaining
fields, road spaces and bunds to be removed
for easy access in all the fields .

Plant protection : Due to prolonged rains as
effect of cyclone, disease load in orchards
have been increased . Prophylactic sprays for
control of anthracnose, downy mildew and
powdery mildew in grape, leaf spot in
pomegranate are required during next month .
Use of sticky traps, clean -cultivation and
sprays for sucking pest management are
required at early stages. Preparations for
mango flowering to be made by protecting
foliage with pesticide sprays. Prophylactic
spraying of pesticides will be carried out in
dragon fruit to avoid infections through
wound after pruning .

Weed management and waste disposal :
This activity is a big issue due to intermittent
rains and increased workload of sowing and
orchard management activities . Integrated
weed management has to be followed by use
of machinery (mulcher, rotavator , and brush
cutter), manual weeding and use of non-
selective herbicides in open areas. The
diseased biomass was disposed of by burning [=
while other material need to be shredded and |y
spread in orchards for in-situ decomposition
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Variation in climatic features at ICAR -NIASM
Mr. Sunil Potekar . Sr. Tech. Asst. (Agro. MET)

Agriculture is sensitive to short -term changes in weather and to seasonal, annual and
longer -term variations in climate . The variations in the meteorological parameters are more
of transitory in nature and have paramount influence on the agricultural systems. Weather
conditions during crop seasons strongly influence the crop growth and development . The
climate regulates and the weather determines the growth and development and finally the
yield of the crop. It is therefore ; necessary to measure the meteorological parameters in all
agricultural experimental stations . The interpretation of experimental results in the light of
weather conditions prevailing during the period of crop growth is important . In addition, any
weather abnormalities such as cyclones, floods, droughts, hailstorms, frost, high winds and
extreme temperatures impact agricultural productivity and cause associated adverse effects
on socio-economic conditions .

About the Agro-MET Observatory at ICAR- wherein temperatures are recorded
NIASM  Campus : Initiation of weather mandatorily twice daily at 0700 & 1400 LMT
observations within the ICAR-NIASM began (Local Mean Time) whereas rainfall and
from January, 2012 with the establishment evaporation at least once daily at 0830 IST
of an automatic weather station (AWS). It is (Indian Standard Time). Daily data records
located in the midst of the agricultural farm are available for the variables, viz. the
situated in the southern side (Latitude : 18° maximum and  minimum temperature,
09'30.62"N Longitude : 74° 30' 03.08"E morning and afternoon relative humidity,
Altitude : 550 m AMSL). The systematic wind speed and rainfall from Jan 2012 to
observations using IMD & prescribed criteria  Dec 2021 while for wind direction, soil
for class-Il Agromet observatory could be temperature, bright sunshine hours, pan
started only after October, 2013 . Since then evaporation, and dew observation it is
the weather observatory at NIASM is corresponding to the period Jan 2014 to Dec

functioning full -fledged  with standard 2021 . The daily, weekly, monthly, seasonal
Agromet instruments to cater to the scientific and annual weather data are presented along
needs of the Institute . with the entire statistical parameters viz.

This observatory is class-lIl type mean, lowest and highest values.
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Characteristics  of weather parameters
Statistics  with respect to weather
variables, viz. the maximum and minimum
temperature, morning and afternoon relative
humidity, wind speed, wind direction, soil
temperature, no. of bright sunshine hours,
pan evaporation, rainfall based on daily
records are described below
1. Temperature Long term annual daily
mean, maximum and minimum
temperatures for this location are 26.2, 33.2

and 19.1 °C, respectively . During last 10
years (2012-2021), daily annual mean
temperature at NIASM, Malegaon stood at

25.7°C and varied between 25.0 °C and
26.3°C. The annual mean daily minimum
temperature  during ten years showed a
range of about 1.2 °C, fluctuating between
18.3 °C and 19.5 °C whereas, the mean
annual maximum temperature ranged
between 31.7 °C and 33.0 °C i.e. a difference
of 2.3 °C. Monthly mean temperature varied
between 21.4 °C (January) and 30.6 °C (May)
(Fig.2). Monthly maximum temperature
reached its peak in Apri (38.5 °C) and
dipped to 29.4 °C in December. For
minimum  temperature, May records the
highest (22.8 °C) and January the lowest
value (13.1°C).

Dailly maximum temperature has
reached up to 42.8 °C (27 April 2019 ) while
lowest daily minimum temperature dipped
up to 5.7 °C (29 Dec 2018).

2. Relative  humidity Relative humidity
measured at the standard hours in the
morning (RH I) and afternoon (RH II) during
the period 2012 and 2021 were used for
computation  of monthly statistics . RH |
varied between 62 per cent (March) and 90
per cent (September). On the other hand,
variation in RH Il was between 18 (April) and
64 per cent (July) (Fig.2). Annual mean for
the daily average RH stood at 59 per cent.
Higher diurnal ranges in RH were observed
in the months of January, February and
December when it was more than 45 %.
Lowest diurnal range was observed in the
month of July (24 %) followed by August (27
%). Other months that showed a diurnal
range (>30 %).

3. Rainfall : With respect to rainfall, long
term average (LTA) for the period of 1992 to
2021 of this locality for the year is only 597
mm of which about 70 and 22 per cent
occurs during southwest monsoon (June -
September) and post-monsoon  (October -
December) period, respectively . Annual and
seasonal rainfall averaged 584 mm and 388
mm for the period 2012 -2021 and occurred
98% and 95% of the normal respectively . The
maximum annual rainfall was received in
year 2020 (1017 mm) followed by 2014 and
2017 (760 mm each) while lowest rainfall
was received in year 2012 (289 mm) followed
by 2018 (351 mm) (Fig. 3).

——1Mean morning RH [C——JMean afternoon RH ---e---Mean Temp.
35 - - 100
. — - 90
30 A ..o ] ]
1 -"o ........ ] o
o5 - ...D.-o‘ :L.... Qoo Qeeoocde Qoecce Q... 1 50 =
g Q... 7’ — T9-.. - 70 9\./
] T ] — o L
S 20 = 60 &
] - 50 ¢
] I
2 | L
- 15 - - 40 =
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Months
Fig 2. Variations of monthly mean temperature, mean morning and afternoon relative

humidity at ICAR-NIASM Baramati

(2012 -2021).
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The rain mainly commences from second Average rainfall for July and August was
week of June and withdraws from last week 74.8 mm and 56.3 mm, respectively . Other
of September to second week of October. months of the year, viz. December, January,
With respect to decade (2012-2021), in the February, March and April received average
monsoon season, the maximum rainfall  rainfall < 20 mm. The variability in rainfall
received normally during September (160.3 during south -west and the post-monsoon
mm) followed by June (96.8 mm) (Fig. 3). In season is 45 and 84 per cent, respectively
the post-monsoon season, highest rainfall while the CV is 39 per cent for the annual
normally occurs in October (115.4 mm) rainfall . Effective rainfall is received only
followed by November (12.9 mm) and during during the period May -October .

the summer season in May (26.2 mm).
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Fig 3. Variations of annual total rainfall (TR) and number of rainy days at ICAR-NIASM
Baramati (2012 -2021).
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Fig 4. Variations of monthly total rainfall (TR) and number of rainy days at ICAR-NIASM
Baramati (2012 -2021).
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4. Wind : During last ten years (2012 -2021),
annual daily average wind speed stood at 7.5
kmhr -1 and varied between 4.4 and 11.5
kmhr -1. During the year, monthly average
values have been found to vary between 4.7
(December) and 12.1 Km h-t (July). Dalily
maximum wind velocity has reached up to
31.0 kmhr -t (19 June 2012) while lowest
daily minimum wind velocity was recorded
1.5 kmhr -1 on 6 Jan 2016, 2 Dec 2016 and
23 Dec 2016 . Average wind speed showed a
consistently increasing trend during January
to June - July and a consistent decreasing
trend during July to December. It s
relatively low in the months November and
December (Fig 5).

During morning hours (0700 LMT) wind blew
mostly from two prominent sectors, Vviz.
south -west to west and west to north -west
directions On the other hand, wind
directions showed higher variability during
the afternoon observations at 1400 LMT and
prominent directions were south -east, west
of south -west, north -east and west.

5. Evaporation Annual average Class A
open pan evaporation (Pan-E) aggregates to

2156 .2 mm which is about 3 times the
rainfall . During the period between Jan,
2014 to December, 2021, open pan

evaporation (Pan-E) varied between 3.8 mmd -
1 (December) and 10.5 mm d-! (May) and the
annual average of daily Pan-E was 5.9 mm.
Monthly rate of Pan-E showed a consistently
increasing trend during January and May
and a consistent decreasing trend during
October to December (Fig 5). During
monsoon, in the months of June to
September, pan evaporation fluctuated as
per the prevailing radiation and cloud and

Table .1. Important meteorological events

Highest daily mean temperature
Lowest daily mean temperature
Highest daily maximum temperature
Lowest daily minimum temperature
Highest monthly mean temperature
Lowest monthly mean temperature
Highest daily rainfall

Highest monthly cumulative rainfall
Highest monthly cumulative PE
Highest rate of daily PE

Highest daily wind speed
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rainfall  situation . The highest daily pan
evaporation was reported on 30" May 2019
(14.8 mm/d) .

6. Sunshine duration During last eight

years (2014 -2021), annual mean daily bright
sunshine duration was 6.6 hrs and varied
between 5.8 and 7.1 hrs. During the year,
monthly average values have been found to
vary between 4.3 (July) and 9.1 (April) (Fig

5). Daily maximum bright  sunshine
duration has reached up to 11.5 hrs (24
April 2016).

7. Extreme weather events in the decade
(2012 -2021 ): The warmest and coldest days
were obtained based on dailly mean
temperature data, and it was found that 27"
Apr 2019 (35.0°C) and 29™ Dec 2018
(16.0°C), were the warmest and coldest days

respectively (Table 1). Daily maximum
temperature reached up to 42.8°C (27" Apr
2019), while lowest daily minimum
temperature  dipped to 5.7 °C (29" Dec

2018). The warmest and coldest months were

calculated based on  monthly mean
maximum and  minimum temperatures,
respectively . May 2013 (31.6°C) was the

warmest and Dec 2014 along with Jan 2015
(20.1°C) were the coldest months during the
decade (Table. 1). The cumulative monthly
rainfall was highest in Oct 2020 (332.4 mm).
The highest rainfall, pan evaporation and
wind speed events were reported on 15" Oct
(120.4 mm), 30" May 2019 (14.8 mm/d) and
19t Jun 2012 (31.0 kmph ), respectively .
The institute campus at Malegaon and areas
around witnessed unprecedented hail storm
on 9t Mar, 2014 for about half an hour with
hail size of 2 - 3 cm.

35.0 °C 27 Apr 2019
16.0 °C 29 Dec 2018
42.8 °C 27 Apr 2019
5.7 °C 29 Dec 2018
31.6 °C May 2013
20.1 °C Dec 2014 & Jan 2015
120.4 mm 15 Oct 2020
332.4 mm Oct 2020
376.3 mm May 2019
14.8 mm 30 May 2019
31.0 kmph 19 Jun 2012
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Fig 5. Variations of monthly mean pan evaporation (PE), average wind speed (WS) and mean
bright sunshine hours (BSS) at ICAR-NIASM Baramati (2012 -2021).
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