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Greetings from ICARNIASM.

Management of abiotic stresses has been a greater chall
amid COVID 19 pandemic worldwide, that has compelled
revisit the approaches and reinforce the advances in de:¢
them, particularly with limited resoues. Agriculture being the
only sector registering positive growth rate in the Indi
economy during COVID 19 pandemic, has reaffirmed the f
t hat AEverything can wai't
despite the fact, the mugteeded resilience in agtilture can only be maintained ai
enhanced with continued research and extension efforts that are tailored to tac
dynamic challenging situations arising particularly due to increasing clin
aberrations, shifting seasons and market price fluctugbf agricultural commodities
It is of utmost important to reorient the research for abiotic stress managem
agriculture and allied sectors to tackle these increasing dynamic challenges ai
ascertain resilience for productivity and profitétgil

Formulation of new umbrella and flagship research projects, rena
schools with reframed objectives, restructuring of institutional committees and ¢
surveys to understand ground scenariossaraeof the steps taken to reorient al
strengthen research at ICARASM. This should lead to timely manageme
solutions to anticipated abiotic stresses in agriculflihe research findings of highe
PS 1l efficiency and canopy greenness of soybean gendi@x854-60; less
tolerance ofP. hymphthalmusto Cr, low pH and high temperature compared to
testudineus;Wastewater treatmenthrough constructed wetland and aquaponi
fruitfly management in dragon fruit usingethyl eugenal culture studies of blacl
soldier fly as protein feedignificant changes in monthly, seasonal and annual rai
of western Maharashtra over last 51 years and understanding on sentiments of
and fisheries sector during covid 19 lockdown areitbetan theNewsletter

The challenging times of COVID 19 lockdown enabled quick adoptiol
online tools for office communications, complete implementation -offiee and
several scientific discussions through the series of webinars condudites with the
newly formulated research projects. More than 1700 participants participated vi
across six research oriented webinars conducted by NIASM during this per
congratulate the staff of NIASM for optimally utilizing the lockdown perifod
planning, executing and participating in several of the scientific discussions th
webinars and online events. The smooth implementation and adoption of th
normal office workflow through-effice, covid safety measures across NIASM and
residential premises are the major steps in increasing efficiency, transparenc
safety during office activitiesMany other important events and activities such
celebrations of Constitution Day, 74ndependence day, Hindi pakhwada and Hi
workshop webinar lecture series to celebrate 1 8frth anniversary of Mahatm.
Gandhi, conduct of 8RAC and 18 IRC of NIASM and monetary and humanitari
arrangements for migrant labours stuck due to Covid lockdown were carried out.

| thank the Editorial Bard Members for their sincere efforts in bringing «

the Newsletter. | place on record my thanks to all the staff members for
contributions for this issue of the Newsletter.

Date: September 30, 2020 (Himanshu Pathak




RESEARCH HIGHLIGHTS 0.9 -

Evaluation of soybean germplasm for traits
associated with adaptation to drought stress
(Ajay Kumar Singh)

NDVI

m Irrigated m Drought
A total number of 100 soybean genotypes along with
check varieties i.e., 3%752 (drought tolerant), JBLO5
(drought tolerant), were evaluated undgeenhouse . . .
conditions for traits associated with drought tolerance. TGX 814-78TGX 854-60 JS 7105  JS 9752
Drought stress was imposed by withholding watering D A
for 48 hours at the flowering stage (R1) stefgeybean
genotypes along with check varieties were evaluated for
NDVI (Normalized Difference Vegetation Index),

canopy temperature using IR camera, and chlorophyll acyte toxicity of chromium, low pH and high

fluorescence (Fv/Fm) for thguantum efficiency of temperature in Pangasianodon hypophthalmus
photosystem Il. Soybean genotypeBGX88544E, and Anabas testudineus

TGX 81478D and TGX5320-7 showed cooler :
canopy compared to #52 and J&105 under (Neeraj Kumar)
drought and irrigated conditions.

Genetic variability in canopy greenness under drought and
irrigated conditions in soybeagenotypes

The experirent has been conducted to determine the
acute toxicity of chromium (Cr), low pH (6.5) and high

35 1 temperature (34 °C) iRPangasianodon hypophthalmus

@ 34 1 ) and Anabas testudineudhe acute toxicity in tereof
¥ 33 mIrrigated ® Drought lethal concentration (L& 96 h) of Cr, low pH and high
’g 32 J temperature at 96 h has been esd in bothfishes
S 5 In case of P. hypophthalmusthe LG, at 96 hr
@ 30 determined as 30.08, 17.58 and 15.5 mg/L inoaxe
2 group of Cr alone, concurréptexposedo Cr and low
% 29 1 pH as well as Cr, low pH and high temperature
O 28 - respectively.

27 A

TGX 885-TGX 814-TGX 539- JS 9752 JS 7105 LC50 at 96 h inPangasianodon

44 E 78D 2D-7

hypophthalmus

Genetic variability in canopy temperature under drought and 3

irrigated conditions in soybean genotypes 25
s =M
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m Irrigatedm Drought
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x 0.81 A
€ o8 The nedian lethal concentration of Cr, low pH and high
5:' ' temperature in P. hypophthalmus
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LC50 at 96 h inAnabas testudineus
0.78 -
55.02
0.77 - T T T 56

TGX 854-60 AGS 128 JS 9752  JS 7105
A |, 521 48.19 47.61
Genetic variability in P8I efficiency under drought and ?E» 48 1
irrigated conditions in soybeagenotypes a4 -
Soybean genotypEGX85460A revealed higher RIS 40
efficiency and canopy greenness thardJS2 and JS Cr Cr+pH Cr+pH+T

7105 under drought and irrigated conditions _ . _
The nedian lethal concentration of Cr, low pH and high
temperature in Anabas testudineus
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While, in case ofAnabas testudineute LG, at 96 hr
estimated as 55.02, 48.19 and 47.61 mg/L in Cr
exposed group, Cr and low pH and Cr, low pH and
high-temperature exposure group respectively. The
results demonstrated th& hypophthalmusas less
tolerance to Cr, low pH and high temperature as
compared tAA. testudineus

Wastewater treatment  synergizing  with
integrated approach of constructed wetland and
aguaponics

(Paritosh Kumar)

NIASM septic tank wastewater is loaded with microbial
contaminants mainly coliform bacteria aBdcherichia
coli. Their population represented at 95% confidence
level asthe most probable number (MPN) in 100 ml of
water wasgreater thanl600. Their dissolved oxygen
was less than the safe limit (<5.0 mg/l) and biochemical
oxygen demand (BOD) was higher than dafat (>30
mg/L) for their reuse in agriculture as irrigation water.
A pilot-scale Vertical subsurfad®w constructed
wetland system filled with different layers of gravels
and planted witfTypha latifoliaandVetiver zizanioides
along with unplanted cdrol tanks were used to treat
these septic tank wastewatérstriplicate. After two
years of continuous running of these systems,
harvesting of wetland plants has done by cutting 6
inches from the wetland surface to maintain the
pollutant sink. Translocain of microbial pollutants in
different components of these wetland systevir.
sediment, root, stem and leatre assessed before and
after harvestingThe average microbial population of
total coliform, faecal coliform andEscherichia coliin

the diffeeent components othe wetland system is
presented in Fig (a), (b) and (c). In different planted
system microbial population was found in the order as
Sediment > Root > Stem > Leaf

In sediment bacterial population was found
maximum 3100 MPN/g each for total coliformagcal
In wetland plant root microbial population was found
910 MPN/g each on the surface while 1100 and 460
MPN/g in the tissue of both Typha and Vetiver,
respectively. Their population was found unchanged
after harveshg because plant cutting was done above 6
inches from the surface that left the root intact in the
wetland system.
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Similarly, in wetland plant leaf microbial
population was also unchanged after harvesting and
found 350 MPN/g each on the leaf surface while 3.6
MPN/g in Typha leaf tissue and 3764 MPN/g in
vetiver leaf tissue,respectively for Coliform and
Escherichia colin both planted and unplanted systems,
before and after harvesting.

However, in case of plant stem microbial
population was found constant 350 MPN/g on the stem
surface while increases 47.30 times each ftal tand
faecal coliform and 97.22 times fdE. coli in stem
tissue after harvesting. This occurred mainly because of
the higher activity of microbes in tender plant tissue
compared to matured plant tissue. Howevére
removal capacity for different treatmt parameters was
found unchanged after harvesting. This is because of
the higher role of media in removal or
accumulation/degradation of pollutants than plants.

Management of fruit fly in Dragon fruit
(Rajkumaj

TenParapheromone (Methyl eugenol) traps were erected
for monitoring of fruit flies (FF) in the dragon fruit
orchard. During July and Augu2020, four species of
FF were recorded i.®actrocera dorsalis, B. zonata, B.
correcta and B. cucurbitae B. dorsalis was found
abundant followed b¥. correctaand B. zonatafor all

the three weeks.An interesting observation was
recorded in dragon fruit. Generally, melon fly, B.
cucurbitae is a pest of vegetables and is attracted to
ACuel uredo but noto.t hTeh efi Me
i mpregnat ed ewigtetn ofi BMe trheyclor
number of B. cucurbitae during July and Aug8p0.
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Insects asan alternative source of proteins for
poultry and fisheries

(Rajkumar, MP Brahamne, Mukesh Bhendarkar, SS
Pawar, NP Kurade, AV Nirmale, BBaikwad

Black Soldier Fly (BSF)Hermetia illucens(Family:
StratiomyidaeOrder. Diptera) is a harmless insect with

a potential t o sol ve it w
growi ng pr oblsevemasoan altarmagve y
AProteinod source for ani ma
help in converting organi
complete maur eo for agricul tu
indigenous to the warm tropical and temperate zones.
The BSF larvae are considered an important candidate
species to be used for animal feed due to its ability to
convert Aifood wast eowasteFr u
andani mal tissqea)itipnter dth
| arvae/ pupae -4080n taredi hipidsi P r
3 0 %bhe work on the above concept has been
initiated. Initially, the culturing of BSF was done in the
laboratory for its further multiplication.

Collection of Pupac.

> o

Egg Collection Fccding.Ehrly' Instars of BSF BSF Larvae
Culturing of BSF

Innovative trend analysis of 51 years rainfall in
relation to soybean productivity over scaray
zone of western Maharashtra

(RN Singh)

This study examined and compared the new innovative
trend analysis (ITA) of monthly, seasonal and annual
rainfall with traditional trend analysis methods in
relation tothe soybean crop in western Maharashtra.
Rigorous trend detection was done for 51 yeafrs
rainfall data considering the effect of serial correlation.
Spear mands r an k-Keedallrandeits &t i ¢
different modifications were used &malysethe trends

of rainfall, wher eas Speas
regression and Senoés sl @
modifications were employed to quantify the magnitude

of trends at 10%, 5% and 1% level of significance. The
results are compared with the ITA meth
Autocorrelation coefficient was calculated at-thgnd
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tested at 5% level of significanceRainfall variability

is very high (CV>30) in all the months and seasons

with positively skewed rainfall distributiorhe study

reveals significant changes monthly, seasonal and
annual rainfall series in the study area during the past

51 years.

I Considering MK, MMK, SRC and SLR tests:
Baramati has increasing rainfall in June, July,- pre
monsoon season while in the paosbnsoon season
it has decreasing trendshigajinagar has decreasing
rainfall in February, April, May, September andjpre
monsoon, whereas the rainfall in June has increasing
trends

1 Considering ITA methodBaramati has increasing
rainfall trends in March, June, July, prensoon,
monsoon as welhs annual scale while in January,
September, OctobeiNovember, Winter and post
monsoon the rafall is decreasing. In, Shivagyar
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Results of ITA for rainfall of a) Baramati and
b) Shivajnagar

February, March, May, September gmmé-monsoon
has decreasing trends and rest of the monthly,
seasonal and annual rainfall have increasing trends.
(Fig 1)

1 Along with the trends irLl-time series which are
detected by MK, MMK, SRC and SLR tests, ITA
also detected significant trendslii-time series that
was not detected by any of the aforementioned tests,
which indicates ITA isa more powerful test for
trend detection.

1 The increasing trends of monsoon and annual
rainfalls in western Maharashtra whielp improve
the productivity of agricultual crops in the region.

An online survey of farmers sentiments during
Covid Lockdown
(MP Braramne BB Gaikwad, Rajkumar

An online survey was conducted to understand the

farmers sentiments during Covid Lockdoweriod in

the state of Maharashtraéd questionnaireform was

created usinggoogle form in Marathi language

Responses 0892 farmers were collected usintpe

snowball sampling technique by circulating

guestionnaire onseveral online social networking
platformsduring May 1925, 2020375 responses were
filtered after removing partially answeraesponses

43.9% of respondents were fraime red zone, 41.7 %

from the orange zone and remaining (14.4%) frtm

green zoneThe inference deduced fom the response

of the farmers aras following

i) Majority of farmers had no agriculture produce
processing and storage facilities, had no market and
transportation  available  during  lockdown
Challenges of noavailability of seeds, fertilizers,
labour and consumers were also faced by majority of
the respondents.

i) Temperature stress, Disease and pest incidence were
the major abiotic and biotic stresses faced during
lockdown period. Challenges of Irrigation
unavailability and untimely rains were also faced by
by the respondents

iif) Majority of the farmers did not plan taking next
crop due to less assured produce price, profitability;
credit nonravailability; labour noravailability and
more risk of Covid infection. Challenges of climatic
uncertainties and less mechanization were also
reported by th respondents as reason for not
planning next crop/ taking alternate crop.

iv) Majority of respondents (40.1%) had no idea of the
government measures taken to facilitate agriculture
during covid lockdown. Also 30% responded felt
that the measures taken Mile not be effective in
addressing the challenges faced by agriculture
sector.

Availability of Agricultural inputs

bl

-
Seeds Fertilizers Labour Transportation Market Consumer Storage Processing
Pesticides facilties faciltties

., EENo  mmVeryless Less mm Sufficient

Major Abiotic and Biotic stresses faced during Lockdown

ot faced [ Very less less  mmm Higher

200

100

o
Irrigation availability Untimely Rain Hailstorm Temperature stress Disease & Pest
dence
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Y —— Reasons fornot planning next croptaking altemate crop

Liblalad

lobowr  Veghanizaon  Assured Assured Clmatc Cedt  Lackofrat  Risk duing
aakbity by  podeeprice  puflelly  Unedaitis  aelbly  Qucence (ovid

0’/// >
[ -4

Will announced Government
measures be effective?

® Noidea

Yes

Very effective
Probably Not
Additional reforms
needed as listed

Distress Selling

Yes

No

Couldn’t sell at all
Sold some rest stored

Next crop planned

@® Previous crop
@ Not Planned
Alternate crop

v) The strategies used by farmers to cope up with the
lockdown situation in Maharashtra were a) Sale of
farm produce at the local level at whatever price was
offered, b) Reliable income generation through
selling milk and milk products for livelihood, c)
Involving family members including children for all
agricultural activities.

Several suggestions were also received for
State/Central Govt. and Research Organizations as
listed a) Further facilitate the sale of produce or
Government should buy directly frothe farmers b)
Issue mobilebased agricultural advisory for adverse
conditions, c)Agri-input shops should be kept open or
given free of cost, d) APMC local market/Vegetable
mandis should be kept open with proper covid
containment measures e) Natural agier package
should be given upon survey for various commaodities,
f) Make provision for processing of commodities near
villages to minimize the monetary lgsg) CGovt.
officials seldomv i s i t t he
various issues,h) Research ingutes to find an
immediate solution in managing recent viral disease
outbreak in tomato,i) Extension of Agricultural
research should be further strengthened.

An online survey of sentiments of fisheries
businessesluring Covid Lockdown
(Mukesh BhendarkaBB Gaikwad)

An online survey was conducted to understand the
sentiments during Covid Lockdown period of people
involved in fisheries as businessin India. A
guestionnaire form was created using google form in
Hindi and Marathi language. Response$&s farmers
were collected using the snowball sampling technique
by circulating questionnaire on several online social
networking platforms duringluly 1131, 2020. 568
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responses wereonsidered for analysiafter removing
duplicateand largely unansweredegponses28.3% of

the respondents were from thied zone, 35.%6 from

the orange zone, 32% from the green zonend
remaining did not answer.i61.3 % respondents were
from Maharashtra, 11.5% from Jharkhand, 8.8% from
Guijarat, 8.2% from Chhattisgarh amaining from 16

states of India.The inference deduced frmm the

response of the respondents asdollowing:

i) Major problems reported were a)ack of
transportation facilities (91%)) Less demand in
the market (89%),c) non-availability of fish seed
(88%), d) nonavailability of fish meal & other
equipment (86%)e) labour unavailability (84%),
andf) technical support not available( 83%).

Majority of the respondents (56%) anticipated
negative impact as against positive (29%) or no
impact (15%) orFisheries sector after the lockdown
to be lifted. The anticipated unfavourable,
favourable and no effect of lockdown lifting on
fisheries sector is given in graph below.
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Research Farm Management Activities

Major works carried out during this period were back
pruning in grape, canopy management operations in
various orchards, farmyard manure application in
orchards, plant protection and weed management and
irrigation managementDespite prevailing lockdown
due to COVID19 issues, th&harif season sowing and
inter culture operations in experimental fielderey
looked after by engaging minimum manpower.
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Project Coordinator

e @ monthly update

Plant protection operations Shoot thinning operation in
in grape after back pruning grape

of Abiotic Stress Management
e, Maharashtra 413115

Field preparations fokharif ~ Sowing of research crop in L L
P chp sowing Kharif season Investigations onSmall scale fisheries model for

N : rainfed and dryland areas

Marathwadaand Vidarbhaare some of theainfed and
dryland regionsarea in Maharashtra which suffers
water shortage for agricultureTo resolve the
requirement of water during critical stages of

Mungbean crop growth  Incorporation of dhaincha agriculture small ponds can be constructed which can
Kharif 2020 season dhe (green manure) in field be also used for aquaCUIture for additional income

research farm generation. To investige this conceptine small scale
: r fisheries pond were constructed at ICARASM
fisheries unit

: 59, WA
Research field duringharif Bumperflowering dragon
2020 fruit crop experienced

during August 2020

Maize, wheat, chickpea of the previous season and
cluster bean, okra and mung bean of the ongoing season
from South farm were available for disposal during this
period. Amla, pomegranate, dragonif, sweet orange,
custard apple, Acid lime and Drumstick from North
farm were harvested during this period. The produce
was initially sold at the campus and remaining produce
was sent to APMC, Market. Drumstick seeds were sent

to the Forest DepartmenthBpal. Total farm produce  Considering the irrigation water requirementshe
sale of Rs. 2,14,323vas obtained from research farms  developnent of storage tank athe southernend of

Small scale fisheriepond

Development ofWater Storage Tank

of NIASM. NIASM campus was planned and executed with
approval toconvert existing pit structure into a water
NEW INITIATIVES storage tank. The work included earthwork, soil laying

5 p . t c di t . F)for cushionir\}\? .and  HDPE sheet liningThe
oFrojec oor Pnhatoro Hegelodmgnf" ork \?Iaﬂ]ajguratedon 24" May 2020

A monthly update on all théCAR-NIASM prOjectS at the hands Of-the Dlrect,otCAR-NIASM Inltlally,
was conceptualized to provide brief information on the bottom portion was deepened with the help of

research teams, achievements during last month andPOklain breaker The excavatednaterial was used to

targets for thenext month along with sections on Prepare sidewall slopes. As_the bottom portion was very

6l nsights from global r ehardigthe depEn was Jegtrictgdato Sy2@and pottog |

Hi storyo on historical ddeyeldinggvgrg,cagiedout by mainianinglye;sigpe o ¢

mangement. It is being published online every month towardsthe southwest corner for cleaning purpose.

since July 2020. Due to continuous rains, outsourced black soil supply
was not available.
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