i / March 2021

NIASM

ICAR

FARM COORDINATOR

HID3IIU - ASCRI 6D F¢F Udelol AH3eATel
ICAR-NATIONAL INSTITUTE OF ABIOTIC STRESS MANAGEMENT

HAICISTId, IRIHCL, YUl - 413 115, ABRITE, HIR

Malegaon, Baramati, Pune - 413 115, Maharashtra, India



&“‘J FARM COORDINATOR

WD
ICAR
March 2021 Issue-13
forgors & ciadeil 2. From Director’s Desk...

2t siie opif & Hivter JAcpsur & aur B
S1IoL, A Dol It Bl bt ders 3z Afdier
3 oIxd 3@ 3, sAD Wl wWiG bl 3myfel sl
UIAf3ID SIArS @l P 9t fopar s 281 81 Fenfua
qIell oI ¥R foRIfId o1 @I v 332 8,
cifdpat arell 91 fdfderdar b o1Rul dierarefl yermsil a1
B ASIGEL A UlcTol Dol USAl 3 | forRIRET
ueR 3 wEl udtol of ddcl Sol 3ORIRIA
SIfeIfAfERIl DI YT Dol DI P 3, dfcd FeuToiix
To13t fargt 3T urefl bt Dot it dotral A forucomn
off 3 | ‘Wl JWoaRID’ 18 3R IucfcerRl B
Ucixdel &b el Meft Py uderst sifeifdfirl &
Ao 3 ASCayUi fIrepI foremm 281 8 |

3T 2020 I, uR¥IR 3 SIcT sisRUI bt
JAfden gatol & fe1e uset bl 51$ €t 3l pw Adlol
UBcl ‘HACER’ Aleld DI Usell {31 dre] [l sRIx
el ARt 2021 P Gol, GAT 61 D foraivr 3l
Glail Dl SiISol DI 3PIell DGH ORI ORI 3T A
8lol U; ACBI AIcTId <Dl STHAI IO 19.5 GIIeTSl
cfice 3ol uI8 formRA Wi & Riars urelt &
SI3dl DI U Dol DI {9l 3 v aIsT Do 3l
3IGICTT TG 3M18T Pl JTAIADAISN DI YT Dol D
fere ureft &I At ofic golra? ureft w1 & siifse
Dol 3l

3 31 ufdur fdIca aae, af¥so amofidbt
siférp3t (w1et), ot e 3iiR AeIGTordisil ol
531 RIS Ub19161 Bl eTiol b fo1e qens a1 gl

3 / March 31, 2021

During the transition
phase between rabi and
summer season, farm staff
has been busy in harvesting
and threshing of rabi crops
followed by farm yard manure
application & primary tillage
operations. Maintenance of -
established orchards is a part of routine work but
it’s a bundle of horticultural practices to be followed
very wisely due to diverse collection of orchards.
Farm management at NIASM campus is a task of not
only to complete these scheduled activities but also
to tackle local edaphic & water scarcity stresses.
‘Farm Coordinator’ is playing important role in
coordinating all farm management activities with
documentation of targets and achievements.

Since April 2020, initiative was taken to
increase water storage facility at the campus and the
first part of Malhar pond was made operational a few
months back. During March 2021, next step to
construct and wisely connect the second part was
taken up and on completion; the capacity of Malhar
pond will be about 19.5 million liters. This is big step
towards fulfilling the irrigation water requirements of
NIASM farm. Next step ahead is to make strict water
audit to fulfil the requirements efficiently.

I congratulate Dr. Pravin Bhimdeo Taware,
Senior Technical Officer (Farm) & Farm Manager, his
team and the contributors for bringing out this

useful publication.
Ng-

f8aig ur6 / Himanshu Pathak
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Farm Coordinator Achievements March 2021

* Harvesting of experimental rabi crops viz.,
chickpea, sunflower, wheat, chia, etc. was
carried out during this month and
threshing was facilitated with the help of
thresher machine or through manpower.
Previously threshed material was stored
properly after sun-drying and cleaning.

* Primary tillage operations of ploughing
were carried out in fields after harvesting.
Some of these fields will be maintained
fallow as a part of soil health and irrigation
water management.

* Sowing of summer mung bean was carried
out in C3 field by preparing ridges and
furrow layout for research purpose.

* Procurement of farm yard manure could be
achieved during this after receiving office
order for 140 brass. It has been placed at
desired locations in orchards as well as in
south farm fields. Its application and soil
incorporation are targeted for next month.

* Installation of micro-irrigation system for

field crops was planned and material for
the same has been procured in the form of
PVC pipes, laterals, drippers and micro-
sprinklers. The process of installation has
been started already.

* Simultaneously installation of  drip
irrigation system in various plantations like
mango/ ber/ sandal and changing of drip & ;
system in some established orchards has s .
been initiated already. | Tra1n1ng of dragon fru1t plants

* Harvesting and disposal of grape, amla,
tamarind was done during this month.

* Development of second phase of ‘Malhar
Pond’ was started this month and major
earth work has been completed. Unique
technique was exploited to increase storage
capacity without disturbing the water
supply from the first phase. After
completion its storage capacity will be
about 20 ML. The finishing work and HDPE :
sheet laying will be completed next month. [ = = Yard Manure for field apphcatlon
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Drip system for Mango Plantation




March 2021 Weather Summary Page 3

Weather Summary of March 2021 at ICAR-NIASM
Mr. Sunil V. Potekar & Mr. R.N. Singh
The long period average (LPA) rainfall and average temperature of March at Baramati
is 5.9 mm and 27.5 °C, respectively. The details of weather during the March 2021 has been
listed in Table 1 and depicted in following figure.
Table 1. Summary of weather variables recorded during March, 2021.

Monthly
Parameters 1st 2nd 3rd 4th

T Max ('C) 35.6 36.0 35.7 35.3 36.0 39.1 32.2
T Min (°C) 16.4 17.1 18.3 18.9 17.7 20.3 15.2
T Avg (°C) 26.0 26.6 27.0 27.1 25.4 28.9 25.4
RH Mean (%) 39 39 42 46 41 61 32
WS (km/h) 4.6 4.9 5.0 5.7 5.2 8.8 3.6
X s s 73 66 78 95 00
Total PE (mm) 48.2 53.0 51.3 45.1 224.8 10.0 4.6
Total Rain (mm) 0.0 0.0 1.0 0.4 1.4 0.8 0.0
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Fig . Variations of daily rainfall (Rain), pan evaporation (PE), mean temperature (T,,,) and
bright sunshine hours (BSS) during March, 2021 at ICAR-NIASM Baramati.

Grape plants for research purpose New growth in Sapota
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Farm Coordinator Work Plan April 2021

* Harvesting of experimental rabi crops and
tillage operations after its harvest will be
continued and completed during this
month. The disposal of whole produce will
be carried out as per the defined procedure
through campus sale counter & by sending
remaining produce to APMC market.

* Trial commissioning of micro-irrigation
system for field crops will be carried out on
completing installation and will be put to
use for efficient use of irrigation water.

* Back pruning in grape is preferably
targeted in the month of April. This being
the foundation phase in grape cultivation,
strict implementation of viticultural
practices is a pre-requisite. The pruning
will be carried out by leaving 1-2 buds of
cane on vine cordons. Mandatory sprays
for eradication of pests and pathogens will
be done as per schedule. If the temperature
remains high, spraying of water will be
carried out at least twice during first week
to lower down temperature and increase
RH, to enhance sprouting.

+ Plant protection: Major issue related to
plant health management to take care of
during this month will be sucking pests
like thrips in citrus crops, pomegranate
and grape, leaf eating -caterpillar in
drumstick, fruit fly in mango and fruit
borer in pomegranate. In case preventive
sprays for gummosis in citrus, oily spot in
pomegranate and secondary infections
associated with sunburn in dragon fruit.

* FYM application in fields and orchards: In
open fields FYM application will be carried
out by  broadcasting followed by
incorporation with tillage operations. While
in orchards the FYM application will be
done by band or ring placement under
emitters of drip system followed by closing
it with soil.

* Finishing work of Malhar Pond: The earth
work of Malhar Pond expansion has been
completed during last month and the
finishing with fine soil and HDPE paper
lining work will be completed during April
2021. Water storage in whole big sized
pond will be initiated after the plastic lining
is completed.

* Other targeted works are fencing and field
preparation works at Malad farm,
preparation of road map for Agri-Tourism
implementation and completing road
levelling at medicinal garden.

Road preparation in Medicinal Garden
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Challenges Ahead
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High Temperature Stress Challenge in Orchard Management

As air temperature starts rising from
March onwards the orchard and other tree
plantations experience severe adversities in
growth and production. Following are some
observations about these challenges during
last 7-years;

* Orchard plantation was carried out by
taking pits (1Mx1M wide x1M deep) or
trenches (0.75M wide x 0.60M deep) by
breaking hard basalt rock with heavy
machinery and/or blasting, just like pots.

* The pot like pits or trenches were filled
with that much limited quantum of soil +
manure mixture, having limited scope for
root development. Native soil being very
gravelly, low in Organic Matter and poor
water holding capacity there were multiple
stress challenges always.

* Watering is being carried out through drip
irrigation system with 2-4 drippers per
plant. However, due to dependence on
canal water, pumping and storage
limitations earlier, the orchards used to
face moisture stress.

* During summer, increase in  air
temperature and consequent heating of
rocky strata exhibits severe stress and its
adverse effect on plant growth, reduction
in fruit set, pre-mature fruit drop and
overall reduction in yield.

* Most of the orchards started bearing in 3-
4 years but decreasing trend in yield
performance was reported from 5% year
onwards.

Following strategies out from technical

discussions are being implemented for

mitigation of these stressors especially on
orchards;

+ Canopy management to be employed as
mitigation tool to mitigate atmospheric,
edaphic and water stress by limiting plant
size by training and pruning operations.
Looking into limitations for root
development due to these abiotic stresses,
plants’ canopy to be reduced accordingly.

* Increasing organic carbon concentration of
soil to improve its physical properties for
increasing water holding capacity.

* Use of other inert materials e.g. cocopeat,
hygroscopic polymers to be used at
rhizosphere to improve water holding
capacity.

* Use of live or plastic mulch to minimize
evaporation losses.

* Use of antistress sprays to minimize
transpiration.

* Selection of bahar to avoid stress
situations coinciding with susceptible crop
growth stages.
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Tillage Implements - 2

Disc Plough

The disc plough is used for primary
tillage and to particularly invert soil. Used
mostly on hard and stony soils where deep
ploughing and not turning is desirable. It
consists of a series of concave discs mounted
on frame. Its working depth is controllable
by wheels or hydraulic systems.

Operating Procedure:

The disc ploughing pattern depends on
whether it is one-way or reversible. It must
be operated at an optimum and uniform
speed for best cutting action and width of
cut. The rear furrow wheel should be
adjusted for it to be operated at the bottom
of the furrow against the furrow wall, with
the wheel slightly away from the wall and
wheel bottom about '2” or more below the
disc bottom.

The disc plough cuts soil and trash and
moves with the rolling action. The disc
produces a mixing action of the soil rather
than an inversion. Disc plough generally
have one or more concave discs, each
cutting 7 to 12 inches wide. Discs of a large
diameter can take a wider cut, permit deeper
ploughing and cut trash better. The plough’s
performance depends on the disc’s shape
and design, cutting width and angle.

* Disc shape: The outer beveled edge is well
adapted for a variety of soil conditions
while the inner beveled edge penetrates
very hard and dry soil. The notched edge
performs in most trash conditions.

* Cutting width: Some disc ploughs are
built to reduce cutting width per disc or
by reducing the number of discs to obtain
deeper ploughing in hard soils. In heavy
soils, it may be desirable to reduce the
width of cut or number of discs.

* Disc angle: A horizontal disc angle varies
from 42° to 47° from the direction of
travel. Reducing the angle increases disc
rotation, thereby improving penetration. A
vertical disc angle varies between 15° and
25°. Increasing the disc angle improves its
penetration in heavy soil and decreasing it
improves disc performance in loose or
brittle soil.

Sub-soiler
Sub-soiling is done to break up

impervious soil layers below the normal

tillage depth to improve water infiltration,

drainage and root penetration. For better

crop growth, sub-soiling must meet the

following conditions:

* It should be done when the soil is relatively
dry to permit shattering of the hard layer

* Soil below the impervious layer should hold
additional water for root growth

+ Deeper soil layers must not be acidic or
alkaline; it discourages root growth

* Tractors and heavy implements must run at
least one foot away from the sub-soil slot
during subsequent operations to prevent
soil sealing by tire compaction

* Sub-soiling should not penetrate too deep in
sandy layer; leading to loss of soil moisture.

Fallow agriculture

Fallow is a farming technique in
which arable land is left without sowing
for one or more vegetative cycles. The goal
of fallowing is to allow the land to recover
and store organic matter while retaining
moisture, disrupting lifecycle of pathogens
by temporarily removing their hosts.
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Plan For Progress

Water storage facility at NIASM campus
has been increased with planned efforts.
Expansion of ‘Malhar’ pond was initiated during
this month and after completion, its capacity will
be about 19.5-million-liter. This has been
considered as big achievement towards resolving
water scarcity issues at campus. Now the
initiatives are required for improving water holding
capacity of soil. The native soil on which all the
plantations stand are very coarse, gravelly and
shallow having hard basaltic base. The measures
planned to tackle this situation are increasing soil
organic carbon by addition of organic manure, use
of inert water absorbents, sub-soil irrigation,
mulching, etc. These will be taken care of in
consultation with the nodal persons identified for
each orchard and the PI's in case of field
experimentation. Every month targets are being
fixed in this direction considering new
developments and improvements in existing
projects. Better coordination among scientists and
technical staffs makes these efforts easy and
fruitful and it is main objective of Farm
Coordinator’. It also performs the review and audit
of achievements in relation to targets fixed and
opening new dimensions for efficient farm
management. From the month of April 2021, when
the nodal persons will start controlling respective
orchards there will be more depth in targets. And
ultimate result will be the better management.
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