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Vianclling Fditne B 6 Clathier Waler scarelty severely impacts agriculiural productivity and quality In arid and seml arid regioos Speuific

elictrors like plant growth g (PGRS) and bio an well as deflent leriganion (D) practiers have
Koywronbe been put forward to alleviate the effcct of revultant water stress and enhance rop productivity. Tence, a feld
s e kit cxperiment was conducted for twe years (2020-2022) to chickdate ihe eflects of IGRY and bio stimulants of
i A ] oeganic and chemical uriginy under variable defleit level on okea (Abelmachus rcenas 1), & major
'k ,“"‘"",__,',’: crop grown in the semi arid region of ar India. T Included ¢ ol the follac sprayy
Wakir Sharia uuhmh!.r.Irndlurdvhlwu-llllllﬁul!."l,mwndnurnlswt;sml.':.mumuﬁu.u.ﬂwn:.

salicylie acid (SA. 20 M), bacterial bopolymer (5P, & ml L ') aloag with control (na 1) and DI bevels Le
equalling 100 %, 75 %, 50 % and 25 % of the crop svapatransplration (ETr ). Irrigation levelt were maintained
ning line wourve spetnkler (L55) system. Reductions in pod yield (1Y) and above ground blomas (AGH) wanged
hetween 12 and K1 and 20- 79 % with D of 0.75 0.25 ETe. Eaog faluar appl of PMGRs Imy d plant
growth, physalogical traits and thereby i ivased I by 61102 % Beneflcial role of PGH lof mitigating walet
wres was asociated with rooler canapy temperatures, maintenance of higher leal relative water content by

g stoamatal o d plant vigour and photosynthetieally active wirface The lower
valors of yiekd response factor vz, Kywy 1 with SWE further indicated inereased tolerance of okra fa waler
wiress. The masimuam crop water prodectivity (CWI) wm 143 320k m T yith PGRY as companed with 332 kg
m * without IGH. Espocially PYGRs of organk arigin (SWL and 101 were mane effective under medium lo where
water uress rondinoms. The rrpans to B, bio-simulant of bucterial ongin s almout al par with SA (4
reduced physical quality atributes such ai mean pod wetght and pod length but firmness and seeds poel ratlo gt
Improvrd, the masimum being with 75 % ETe. lmpeowed rehydration quality and higher accumulafion of wial
soluble salids, dry maner, protein, tatal phenolics, and 1l ds thai Ity allevt ena) Aty wore
monitored with PGHs. 11 s concluded that the exogenous follar application af PGRS from organic oaglos wach 4y
SWE and IC in with low 10 DI (5075 % Elc) s optimal for impruying productlon and
post- harvest qualiny of ok GrOwWn, B Waler scaroe At of peninaular India

Yirkd rrapurse bacwn

1. Introduction account for over 70 % of its production, Nevertheless commereial pro-

duction of okra is concentrated in soveral pockets in central peninsular

Olkra (Abelmoschus esculenmu L) is an annual berb and a vital vege-
mmmhwrhwnmmm“u,m;
2.5 million hectares and yiclding 10.5 million tonnes each year (| !
sndd Agricwinare Orpanization of the Uaited Nations 2020), It bs culi-
wkdmawauxe:ﬂcilm«hirhmn!ﬂwsﬁdllﬂul
Wmﬁeml-&mﬂmﬁmormm.hwﬂnﬂm

* Crrmanandine st

India, where It can be cultivated throughout the yoar and supplies can be
mdmdin;wwﬁeldemnd.lhmiumpu'mhnm
dmwpmmmnmmuunhnnm preferred for lis su-
perior export quality, which is nch in fibres and vitamins, uniform skze
and longevity for storage. Though having moderate tolerance lo abiotle

okra  prod ity Is often ined by

stress
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Abstract

The Cirapes powdery mildew disease was found prevalent dunng 2020-21 and i all five
districts Nashih, Ahmednagar, Pune, Solapur, and Sangh. of Western Maharashy Acconding o the
survey dota of the vineyards i e arcas, e seventy of the disease shuswed a nearly consistent pattern
across the different surveyed distncts In Sangh disiniet the highest disease sovarity was noticed 38 DX=.

2021-22

PLL MEPRY . el
Maharashiva, luilia

Sastan v ane KR

Deparment of Flant Pathelogy
sl Aprwuliural Mo robiolegs .
Chssen aind Grape Wemrarh
Statsnn Punpalgean lassani.
Sachik. Mabarashira, lndua

Dombyi 54,

Themsir Culture Sev .

N arantilada Sugar lnstituie.
Manjari, Puse, Maharashira,
Lunslia

Tullowed by Solapir 14 $8% Nashik distnct has the lowest discase seventy upto 19 05% In this Nashik
distnict. the village of Khedgaon (13 20%) had the lowest disease seventy, In Aliniednagar
sillage of Belapur Tal Ralun had the highest disease seventy upto 131 10 percent. while Sonai b
the same tehsl had the lowest upto 27 42 percent The discase severiny i the Pune district ranged Trom
1730 1o 27 207 with an average of 21 (9%, Kasegaon from tchsil Pandharpur had the lowest discase
severity 33 00% and Tembhumi from Pandharpur tehsil had the lughest 1o 13407 The diseuse sevenity
in Salapur ranged from 13 (KFa 1 35 400, with an average of 34, 5% Manerjun from Tasguon tchul
38 22%% and Daphalapur from Jath tehsil 32 32%% villages had the maximum and lowest disease severnity.
respectively. In Sungli disingt the seventy of the discase vanad among locations from 3232 1o K22
percent

Keywords: Grape, powdery mildew, Ervophe necator, survey

1. Introduction

Grapes (I'tns vinifera L) 1s the most important iemperaie fruit crop that has acelimatired 10 the
L | and | I | . Girape is known for us cultural dualism

B and export onented large corporate growers in India It

hax b the most alive ial fi entemprise and as such, India expons a

large quantity of fresh grapes The refreshing grape is high in sugam and vitamins, enprecially

vitamin C Grape is a desiduous crop that thrives in a temperate climate (Chadha. 2002) 13

P F Lt

Hewever, grapes are grown in India under two d 1 d the sub-tropical
climatic conditions of the north, where winter lemperatures rarely reach freczing point and
vines go dormant in the winter and the tropical ¢l | al the § lar India,

where the winters are mild and vines do nol po dormant and remain evergreen throughout the

year Grapes are commercially grown in 89 difTerent nations throughout the world

In Maharashtra, Nashik and Sangh distnets are @t forefront in the state Apart from these.
are also grown in the distnet of Ahnednagar. Pune. Satam. Solapur and Osmanabad

However, Nashik and Sangli disinets arc ahead in the production of grapes i a scientific
with ad 1 technolog) The imponant gmpeyine diseases are snthracnose. downy

mildew. powdery mildew, dead anm, gray mold or bunch rot black rot. crown gall and

bactenal leaf spot. Dilferent fungicides are used 1o manage diseases of gmpevine Powdery
mildew  eaised by the nathoeenie narasite {inconda necatar [Sehw ) Rire s one of the WA SU
&
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Abstract

Survey 1 an exervise impl ! for the cull al inl ton, data and interpretation of revearch
The man objectives of discase survey s 1o know about discase status through discase mapitoning anal
observation of disease symploms in particular areas. Survey provides the mformation ol current status ol
that partiular discase as well as occurrence of newly discase selected targeted arca Downy mldew
discase 1x a maper constramt and causes huge losses of grape crop all over the world 1 every year
Accordinglhy the oving wurvey on downy mibdew disase of grape i grape growing regions wl
Maharashira Stale were varmed out duning October pruming 2020 and 2021 i live distrct of Maharashtra
State viz, Nashih. Pune, Ahmednagar, Sangh and Solapur Durning survey e GI'S location ol survey el
areas were vaptured and downy mildew discase samples were collevied for further studies Suriey
wnterpretation i illustraied and desenbed 10 detal as below  Dunng year 2020-21 matumum discase
intersity Was obseryed 1n Sangh disinet (24 50%) followed by Solapur disinet { 15 66%) and nunimum in
Pune distnet (14.35%) followed by Ahmednagar distiet {14 43%%) and Nashik district (1547%) On the
other hand, during year 2021-22 highest discase mlensity was found in Sanglh distnet (23.92%) folluwed
by Nashik distoct {17.39%) and mimimum in Ahmednagar distnet (16 16%) followed hy Pune district
116 34%) and Solapur disinet (17.15%).

Keywords: Chrape, doswny mildew, Plavmopara viicola. survey

1. Introduction
Grapes (Vs vimifera L) arc a pleasant frunt that are high in carbohyd and v
particularly vitamin € 1t is abundant in glucose. prolgin, Vilamins, amino acids, lecithin. and
rncrals, as well as Navonoids, which act as antioxidants, neutralise free radicals, and slow the
ageing process (Choudhary et al. 2014) ' Grape 15 a deciduous crop that grows well in s
temperate climate (Chadha, 2002) ¥ Among the all biotic and abiotic stresses downy muldew
discase of grape caused by P vencola 1s one of the most vulnerable one which reducing the
yicld of grape and possess a senous threat in grape firming
Downy mildew 15 one of the most hammiul discases to grapevines in Indha's winesgrowing
regions. Dunng damp and warm weather, the discase affects Nower buds, young shools,
leaves, and bemes. If rinfall hapy hroughout the carly growth to fruit set stages of the
frusting season. crop losses can range from 30% to 100%, Infections on clusters can anse even
if there 1s no rain because dew forms at night (Sawant, S, 1. and Sawant. L §. 20100 ™ When
d 1o other d downy mildew causcs the highest cconenic losses to vines, with

¥

cluster destruction and foliage loss mnging from 50 1o 100 percent (Emmet er al 1992) Y

Considenng the importance of downy mildew infection and thew polentiality of heing an

epidemic pathogen, survey on occurrence of downy mildew discase of grape will be helptul in
T ) ; 3 :

5
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S.1.: DIVERSIFICATION OF SUGAR CROPS FOR VALUE ADDITION

Bio-Circular Economy: an Opportunity for Diversification
for Sugar Industries in Compressed Biogas (CBG) and Organic

Fertilizer Production

Sanjay Patil' - Kakasaheb Konde' - §

Received: 15 December 2021/ Accepied: 26 ry 2022
© The Author(s), under exclusive licence (o Society lor Su

Abstract Press mud cake (PMC) is one of the world’s
most abundant sugarcane-based wastes, and in an Indian
context, 8-10 million tonnes per annum is produced. The
current use of PMC is restricted to use as filler material in
bio-composting process or directly as fertilizer to improve
soil fertility without any previous recovery of value-added
products. However, considering its potential, only fertilizer
use is not the best valorization route, Due to lack of
transportation, press mud is unused and left in piles in most
sugar mills, leading to blockage of drains and becoming a
cause of waler pollution. Al the same time, increasing
consumption of fossil fucls and cnvironmental concem has
led 10 increased use of compressed natural gas (CNG) in
the transportation sector. Keeping in view limited resources
of CNG. biogas is advised as potential fuel to provide
continuous supply of CNG in the form of bio-CNG or
Compressed Biogas (CBG). Therefore, to decrease the
imports of crude oil and natural gas requirement and to
increase the economic sustainability of sugar mills, uti-
lization of wastes (spent wash and PMC)for biogas pro-
duction through anaerobic digestion (AD) and further
purification to produce CBG (a purified form of Biogas)
will definitely generate additional revenue for sugar mills
in India. This paper aims to produce a sirong outlook on the
importance of CBG production through anaerobic digestion
and its purification. Further, an out sketch of five models
has been designed showing the possibility to produce
maximum CBG using existing biogas plant (sugar mill
complex) with addition of a new biogas plant. Production

& Sanjay Paul
sv.palil@vsisugar.org.in

' Department of Alcohol Technology and Biofuels, Vasantdada
Sugar Institute, Manjari (Bk.), Pune 412307, India

Published online: ’ /
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of value-added CBG and recycle of digestate on organic
fertilizer are perfect case of bio-circular economy.

Keywords Biofuels - Compressed biogas
Press mud cake - Bio-circular economy

Introduction

India has a total reserve of 763 Million Metric Tonne of
crude oil and 1488 Billion Cubic Meter ol natural gas
(Ministry of Petroleum and Natural Gas, Gol). About 77%
of its crude oil requirement and 50% of natural gas
requirement is being imported in India. So, Gol has sel a
target of reducing this import by at least 10% by 2022 and
it has also sct a target of increasing the contribution of gas
from existing 6.5% (global average is 23.5%) to 15% by
2022, Therefore, waste/biomass sources like agricultural
residue (sugarcane trash), cattle dung, sugarcane press mud
cake (PMC), municipal solid waste and sewage treatment
plant waste, etc. are being targeted by Gol for production
of biogas through the process of anaerobic digestion
(Buraimoh et al, 2020; Sarker et al. 2017). The route for
biomass (o biogas and CBG production is shown in Fig. 1.

To reduce the import dependency in oil and gas sector.
road map has been prepared by increasing domestic pro-
duction adopting biofuels and demand substitution (Bern-
des and Hansson 2007). Standards for Compressed Biogas
(CBG), Ethanol, and Flex-fuel Methanol combinations
have been issued through various notifications. Renewable
energy sources like CBG, ethanol, methanol will play an
important role in country’s energy requirement in future
(Kaur et al. 2020).

Expression of interest has been invited by Oil Marketing
Companies (OMCs) for the production and supply of CBG
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Abstract

Biofuels are a clean and renewable source of energy that has gained more attention in
recent years; however, high energy input and processing cost during the production and
recovery process restricted its progress. Membrane technology offers a range of energy-
saving separation for product recovery and purification in biorefining along with biofuel
production processes, Membrane separation techniqués in combination with different bio-
logical processes increase cell concentration in the bioreactor, reduce product inhibition,
decrease chemical consumption, reduce energy requirements, and further increase product
concentration and productivity. Certain membrane bioreactors have evolved with the abil-
ity to deal with different biological production and separation processes to make them cost-
effective, but there are certain limitations. The present review describes the advantages and
limitations of membrane bioreactors to produce different biofuels with the ability to sim-
plify upstream and downstream processes in terms of sustainability and economics.

Keywords Biorefinery - Bivethanol - Biobutanol - Biodiesel - Biogas - Biohydrogen

Abbreviations

MBR Membrane bioreactor
GHGs Greenhouse gases

LPG Liquefied petroleum gas
HF Hollow fiber

FS Flat sheet
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Passive immunization with
equine RBD-specific Fab
protects K18-hACE2-mice
against Alpha or Beta variants
of SARS-CoV-2
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Emergence of vanants ol concern (VOC| during the COVID-19 pandemic has
contnbuted lo the decreased elficacy of therapeutic monoclonal anlibody
treatments for severe cases of SARS-CoV-2 infection In addition, the cost of
crealing these therapeutic treatments s high, making their implementation in low-
to middle-income countries devastated by the pandemic very difhcult Here, we
explored the use ol polyclonal EpFlab); antibodies generated Lhrough the
immunizatilon of horses with SARS-CoV-2 WA-1 RBD conugated to HBsAg
nanoparticles as a low-cost therapeulc treatment for severe cases ol disease
We determined that the equine EpFlab’); bind RBD and neutralize ACE2 receptor
binding by wvirus for all VOC strains tested except Omicron Despite its relatvely
quick clearance from penpheral circulation, 3 100pg dose of EpF(ab); was able to
fully protect mice against severe disease phenolypes following intranasal SARS-
CoV-2 challenge with Alpha and Bela vanianls EpFlab’); administration increased
sunaval while subsequently lowenng disease scores and wviral RNA burden in
disease-relevant tssues No sigmificant improvement in sunaval oulcomes or
disease scores was observed in EpFlab);-treated mice challenged using the
Delta variant at 10ug or 100ug doses Overall, the data presented here prowde a
proof of concept for the use of EpF(ab’); in the prevention of severe SARS-CoVv-2
infeclions and underscore the need for either variant-s

pecthe lreatments on s
vanant-independent therapeulics tor COVID-19 S
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Advances in Crop Breeding Through
Precision Genome Editing

Gauri Nerkar', Suman Devarumath®, Madhay Purankar', Atul Kumar', R. Valarmathi’,
Rachayya Devarumath'* and C. Appunu?*
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The global climate change and unfavourable ablolic and biolic factors are bmiting
agncullural productivity and therefore intensilying the challenges lor crop scientists 1o
meel the rising demand for global food supply. The Introduction of applied genetics 10
agricullure through plant breeding facilitaled the development of hybrid vaneties with
improved crop productivity. However, the development of new varieties with the exsting
gene pools poses a challenge for crop breeders. Genelic engineenng holds the potental to
broaden genelic diversity by the introduction of new genes into crops. But the random
insertion of foreign DNA into the plant's nuclear genome often leads o transgene silenaing.
Recent advances in the field of plant breeding include the development of a new breeding
technique called genome ediling. Genome editing technologies have emerged as powertul
100ls o precisely modity the crop genomes at spacific sites in the genome, which has been
the longstanding goal of plant breeders. The precise modification of the target genome, the
absence of foreign DNA in the genome-edited plants, and the faster and cheaper method
of genome modification are the remarkable features of the genome-ediling technology that
have resulted in ils widespread application in crop breeding in less than a decade. This
review focuses on the advances in crop breeding through precision genome editing. This
review includes: an overview of the different breeding approaches for crop improvement:
genome editing tools and their mechanism of action and application of the most widely
used genome editing technology, CRISPR/Cas9, for crop improvement especialty for
agronomic Irails such as disease resistance, abiotic stress tolerance, herbicide tolerance,
yield and quality improvement, reduction of anti-nutrients, and improved shelf life: and an
update on the reguiatory approval of the genome-edited crops. This review also throws a
light on development of high-yielding climate-resilient crops through precision genome
editing.

Koyworda: Genoma editing, crop brseding, new breeding lechniques, CRISPR, disease resistance. ablotic stress
tolerance, blofortification, climats-resillent crops

INTRODUCTION

The global climate change has a direct impact on the food security, agriculture, crop production and
plant health (Tirado et al, 2010). According 1o the world population data sheet 2020, the world
population is projected to increase from 7.8 billion in 2020 t0 9.9 billion by 2050. Global cropland
area per capila has decreased continuously from about 0.45 ha per capitain 1961 10 0.21 ha per capita
in 2016 (https://www.fac.org). Further, the available area for cultivation is degraded due to various
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Abstract
Chickpea s widely eonsumed distary legume contributing 18°% of plobal pulse production  Standing
third ponition alter beans and peas chickpea produces about 12 09 MT annually in the workl
Unexpected climatic charges imposed several ablotic and biotic sresses on yield and prstuctiv ity of
chickpea Amaong them. Fusarium onsporum [ sp cleeris (Foc) is a major soil bom pathogen which
cams 10 100°% yield losses In earller studies chitosan and Bacillus subeitis sp were reported by many
scientists as bloagents in management of diseases in crops To overcome will problem In chickpea,
attempts were made 10 identily the significant use of chitosan panoparticles and Baw s sp against wilt
pathogen In present experiinent. ool dip methed demonstrated that chitman and Bocillus sp treated
gram seeds when fed with Fusarium spore suspension survived more davs 3 compared 1o the untreated
sceds. The seedlings with chitosan nanoparticles at 100 and 150 ppm and CNPs - bicagent at all
concemmatons srvived for 22 days without displaying amy symploms of wilting While in (he case of
negative and positive control, wilting started at 15 and 17 days of sowing respectively Whereas, in the
case of bicagent alone treated ones started wilting after 18 DAS Tiis revealed that chitosan nanopartic les
al 100 and 150 ppm when combined with Bacilfus subtilis showed a synetgistic ellect of induced disease
st in chic at the early seedling stage for will resisance Therefore. this is very
simple and rapid method for screening Induced resisiance at carly stage which will help Tor evaluation of
bioagens for their use

Keywords: Chitosan. nanoparticles, Fusarium, chickpea, root dip methad. induced disease revistance

Intreduction

Now a days chickpea peoduction and productivity are largely limited due to various ablotic and
biotic stresses. Fungal and viral diseases form a major pan of biotic constrainis In chickpea
producing countries (Navas Cortes ef al. 2008) ' Amone them, Fusarium ovvsporum [ so
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instigatng several diseases Bocontrol sirateges comprsng the apptcaton of
bomatenals have offered endiess opporunies lor sustaraDe agnculture  \We
explored muitfanous  potentals of rhamnolipd-BS  (RH-BS.  commercal, tungal
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extracted from Cunninghamella echinulata NCIM 691 folowed by lhe syntness of
FCHNPs. Both, FCH and FCHNPs were characterzed by UV-wisble spectroscopy.
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Abstract o o @

F-Glucan is an eco-frendly, biodegradable. and economical biopolymer with important roles for
acquinng adaptations to miligate climate change in crop plants. f-Glucan plays a crucial role in the =il tes
activation of functional plant innate immune system by triggering the downward signaling cascade/s.

resulting in the accumulation of different pathogenesis-related proteins (PR-proteins). reactive oxygen < Title & authois
specias (ROS) antioxidant defense enzymes, Ca®*-influx as well as activation of mitogen-activated

protein kinase (MAPK) pathway. Recent expenmental studies have shown that p-glucan recognition is Abstract
mediated by co-receptor LysMPRR (lysin motif pattern recognition receptar)-CERK1 (chitin elicitor

receptor kinase 1), LYK4, and LYKS (LysM-containing receptor-like kinase) as well as different receptor Sumilar articles
systems in plants that could be plant species-specific and/or age and/or tissue-dependent. Transgenic

overexpression of f-glucanase chitinase. and/or in combination with other PR-proteins like cationic Citae oy
perowidase AP24 thaumatin-likeprotein 1 (TLP-1) has also been achieved for improving plant disease

resistance in crop plants, but the transgenic methods have some ethical and environmental concerns References

In this regard elicitation of plant immunity using biopolymer like B-glucan and chitosan offers an
economical safe and publicly acceptable method The P-glucan and chitosan nanocomposites have
proven to be useful for the activation of plant defense pathways and ta enhance plant
response/systemic acquired resistance (SAR) against broad types of plant pathogens and mitigating
multiple stresses under the changing climate conditions.
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