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DESERENVIRONMENYEWSLETTER

DearReaders,

Indian Thar Desertrepresentsa harsh ecosystemwith extreme climatic
conditionshavingdiverselife formswhichrequire adaptedmechanismgor
their survival In addition to critical role of plantsin desert biodiversity
speciesof insects and microorganismscomprisesof largest group of
organism,some of them are little known or rarely discussed They are
involved in various vital ecosystem services such as pollination,
decomposition,recyclingof nutrients and act as important links in the

Volume22 (%2) January June, 2020

food chain, predators,parasitoids herbivore etc. However,in food chain,indiscriminateuse of
agrochemicalsor pesticidesindirectly upshot the toxic levels To obviate these snagsthe
applicationof beneficialmicroorganismsn agriculture hasincreasedin terms of bio-fertilizers
and bio-pesticidesasthese sustainablyprovide highereconomicyields Systematicstudieshave
been initiated to explore bio-control potentials of microorganismin order to develop a cost
effective and practicalmanagementstrategyin augmentingdisease/pestcontrol. The present
issuediscussewvariousaspectsof microorganisms/insectand their keyrole in developmentof

healthydesertecosystem
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Beneficialinsectsof the Indian Arid Zone

Insectsare often consideredas harmful creaturesby a majority of people But contraryto this,
insectsare one of the mostimportant componentsof the ecosystemOut of nearlyone million
known insect speciesonly about one to three percent are consideredas pests Others are
harmlessand many are directly beneficialfor mankind Insectsplay severalimportant rolesin
various ecological processesin different habitats They provide valuable major ecosystem
servicessuchaspollination,decompositionyecyclingof nutrients, asimportant linksin the food
chain, predators, parasitoids,herbivore etc. Agriculturalproduction is directly affected by the
ecosystenservicegrovidedby insectssuchasnutrient cycling pestregulationand pollination

Pollinators

The most important ecological service provided by L‘,S: _
insectsis that of pollination. Pollinatorsare crucial for :
the survival of humankind Pollinatorsinclude honey
bees, bumble bees, wasps, butterflies, moths, ants,

flowering plants and about 35 percent of the g 2 NI
food cropsdependon animalpollinatorsto reproduce
The common honey bees speciesin the Indian arid
zone are Apis florea, Apis cerana indica and Apis ==
dorsatafrom the family Apidag carpenterbee species ' >
Xylocoparidipennisfrom the family Xylocopidae

WA

Honeybeecollecting pollens fromBajra
Predators and Parasitoids

Insect predators and parasitoidsthat attack and feed on other insects, particularly on insect
pestsof plants are considerednatural enemies The natural enemiesof insectscan maintain
pest populations below economically damaging levels Predaceousnatural enemies are
generally characterizedas free-living, mobile, larger than their insect prey, and are able
consumeseveralpreysthroughout their life cycle Freeliving adult parasitoidsseekout a host
and parasitizedifferent life stagesof their host (i.e., egg,larva,and pupa,adult) by layingan egg
(solitary) or severaleggs(gregarious)on or within their host. Theimmature parasitoid(s)feed
on their hostto completedevelopmentkill their host,andemergeasfree-livingadult.

Predators All the insectspeciesof orders Odonata(dragonflies) and Neuroptera(lacewings
andant lions)are predators,while a large percentageof speciesn the ordersHemiptera(bugs),
Coleoptera(beetles), Diptera (flies) and Hymenoptera(wasps,bees and ants) are predators,
either aslarvaeor in both larval and adult stages Theyare generallylargerthan their prey. In

the arid region, the commoninsectpredatorsare ladybird beetles,syrphidflies, lacewingsetc

are mainly free-living speciesthat consumea large number of preys during their lifetime.

Predatoradults and immature stagesare often generalistsrather than specialists Someadult

predatorsfeed on pollen if prey is not available Insectpredators are frequently found in all

agriculturaland naturalhabitats
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Ladybird beetles Lady beetles or, ladybugs,are among the most visible and best known
beneficialpredatoryinsects Both adults and larvae,feeding primarily on aphids, mites, thrips,
smallinsects,and insecteggsas well as pollen and nectar Ladybirdbeetlesare usuallyred or
orangewith black markings Theyhave alligatorlike larvae The adults passharsh climate in
hibernation and femaleslay their bright yellow or orangeeggsin clustersnear aphid colonies
duringfavourablecool weatherwhen populationof aphidsincrease Coccinellaseptempunctata
and Cheilomenesexmaculata(Fabriciu$ are two commonladybird beetlesof the Indian arid
zone

Adult and larva of ladybird beetle

LacewingsMany lacewingsare important predatorsof insectpests Thelarvaeof all lacewings
are predaceousbut in some speciesadults may also be predaceous Lacewinglarvae have a
voraciousappetite and consumesoft-bodied pests such as aphids, mites, thrips, jassidsand

mealybugs The most abundantare the common green LacewinggChrysoperlacarneg. The
adults are about 1.2 to 1.9 cm long, and are yellowishgreen with golden eyes and large,
delicate netted wings Thelacewinglays her eggson foliage The eggsare oval, pale greenin

color,andare attachedto the endof a hair-like stem. In a few daysthey hatch

Syrphidfly/ hover fly: Syrphidflies are also known as
G Ct 2Tt SAWBdzage most easilyrecognizedby their
typical hovering(helicopterlike) flight aboveflowers or
aphidinfested plants Syrphid flies are important
pollinatorsand somespeciesof syrphidflies look like a
bee or wasps Larvaeare voraciouspredatorsof aphids
and other smallinsects Adult syrphidfliesrequire sugar
from flower nectarasa sourceof energyfor their flight
and female flies feed on pollensasa sourceof protein
beforethey canlay matureeggs

Parasitoids Insect parasitoidsmainly belong to two orders Hymenopteraand Diptera that
parasitizeadults, larvaeor eggsof other insects Insectparasitoidshave an immature life stage
that developson or within a singleinsecthost, ultimately killing the host. Most beneficialinsect
parasitoidsare waspsor flies, althoughsomebeetlesand other insectsmayhavelife stagesthat
are parasitoids Most of them only attacka particularlife stageof one or severalrelated species
Thefemalesearchedor hostandlayseggsin or onit. Theimmature parasitoiddevelopson or

4



DESERENVIRONMENNEWSLETTER Volume22 (12) January June, 2020

within a pest, feeding on body fluids and organs, eventually leaving the host to pupate or
emergingas an adult. Some common example of insect parasitesare Aphytis lingnanensis
parasitizesscale insects, Aphelinusasychis Aphelinusvaripes Diaeretiella rapag Aphidius
colemanj Aphidius matricariae and Aphidiuservi parasitizescerealaphidsand Trichogramma
parasiticwaspsattackLepidopterareggs

Decomposition

Insectsplay crucialrole in the breakdownof organic matter of both animal and plant origin
materials(both leaflitter and woody material)which facilitatesits return to the soilasnutrients.
Without the help of insects breakdown and disposalof wastes,deadanimalsand plantswould
be impossibleand this waste would accumulatein our environment Insectssuchas termites,
dung beetles, carrion beetles, flesh flies and flies are very important as primary or secondary
decomposersTermitesare major decomposerf plant materialin the desertsand contribute
to nutrient cyclingandsoil fertility.

Enhancing the population of the beneficial insects

As indiscriminate sprays of pesticidesdestroy
beneficialinsectsalso,unnecessanapplications
of non-selectiveinsecticidesshouldbe avoided
Instead of treating entire crop with pesticides
selective spot application helps in conserving
non target fauna Spraying pesticides during
hours when bees are not active also helps in
conservingbeesto some extent. The larval or
youngstagesof many beneficialinsectsfeed on
other insects but the adults of most of the
predators and parasitoids of pest insects
require nectar and pollen at certain stagesof
their life for growth and reproduction A
diversifiedecosystemwith manytypes of trees,
shrubs and other flowering plants provides
microhabitats, food sources(prey, nectar, and
pollen),alternativehostsandshelterfor natural
enemiesand thus encouragescolonizationand population buildup of natural enemies Under
arid conditions Acaciasenegal(Kumay), Ziziphusnummularia(Ber. Lawsoniainermis (Henna)
etc. in the organic farm provide pollen and nectar to variety of pollinators, predators and
parasitoidsbesidesprovidingshelterfor insects Provisionof water in smallcontainersalsohelp
in attractingbeneficialinsectsto the farm.

NishaPatel
ICAR CentralArid Zone Research Institute, Jodhpur
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Hnow Howr Desert Plant

Ephedrafoliata : A sole Gymnospermspeciesn western Rajasthan

Ephedrafoliata Boiss& Kotschyex Boiss(FamilyGnetaceagis the only Gymnospernmspeciesn
western Rajasthanhaving ecologicaland economic significance It is commonly known as
shrubbyhorsetailandlocallycalledas Suophogroor Andhokhimplt is a typical Gymnospernof
hot deserts, distributed in Asia and Africa In India, it occursin Punjab and Rajasthan In
Rajasthan,E foliata occursin Barmer Bikaner, Chury Jaisalmer Jodhpur and Jhunjhunu
districts It growsin sandyto gravellyrocky habitatsin associationwith native woody perennial
specieslike Danda thor (Euphorbia caducifolig, Kankera (Maytenus emarginatug, Khejri
(Prosopiginerarig, GuggalCommiphorawightii ) etc.

E foliata is a climbingdioeciousmuchbranchedshrub
with thick and pendulousstem. Leavesare highly reduced
scalelike, minute and 2-3 at each node. Male spikesare
yellow, ovate, 1-3 together on 1-2 cm long peduncle Female
spikesare often in 2-3 flowered cymeson 2-10 mm long
peduncles Fruit is a berry ovoid-globose white and fleshy
with two brownish black seeds Seeds are glabrous,
planoconvex acute at apex and rounded at the base
Floweringand fruiting in E foliata occursfrom Januaryto
April.

P Ripe fleshy fruits of E foliata are eaten by desert
inhabitants in times of scarcity Its green branches are
browsed by camel, goats and sheep It also servesas soil
binders Species of Ephedra are known to possess
antimicrobial, antioxidant, antidiabetic hepatoprotective
and cardiovascularactivities They are reported to contain
alkaloidsephedrine,pseudoephedrinemethylephedrineand
methyl pseudoephedrineDueto high browsingpressureand
cutting of woody perennialsfor fuel wood in the region, its
populationhasdecreasedcand now it is a threatenedspecies
in western Rajasthan Further, E foliata being a dioecious
species,its survivaldependson the presenceof both male
andfemaleplantsgrowingin closeproximityto produce
fruits in female plants Therefore,there is urgent need for its in situ conservationin natural
distribution coverand alsoto create awarenessamongstlocalinhabitantsfor its ecologicaland
economicimportancefor desertecosystemIt canbe easilypropagatedfrom seeds,which can
be collected from its natural standsin protected sites Thus, seedlingscan be raisedin the
nurseryandtransplantedin its suitablehabitatsin the region

Female flower

SangeetaGoyal and J.P.Singkr
ENVIS RPICAR CentralArid Zone Research Institutéggdhpur *
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ICAR- National ResearchCentre on Equines, Equine Production Campus, Bikaner
(Rajasthan)

The ICAR- National ResearchCentre on Equines,
EquineProductionCampus Bikaneris a SubCentre of
NRCon Equines,Hisar and it was establishedon 28
September, 1989 for conducting research on
optimization of production potential of the equines
Thecampushasstate-of-art laboratoriesfor conducting
research in equine genetics, nutrition, medicine, kR
reproduction and management The Campushas the [
responsibilityto generatetechnologiedor augmenting

equine performancein order to uplift the socieeconomic status of poor equine owners
Conservatiorand propagationof equinesthrough ecotourismhasrecently been initiated. The
elite Marwari horsesof Rajasthan Kathiawarihorsesof Gujarat, Zanskarihorsesof Ladakh
Manipuri horsesof Manipur and Poitou donkeysof Franceare maintainedand bred here. An
Equine Information Centre and a Museum has been developedfor depicting the basicand
technicaldetails about the equines Cryopreservatiorof semen, artificial insemination,ultra-
sonographyandendoscopyof equinesis routinely alsocarriedout.

Mandate
A Basicand strategic research on equine health and production
A To provide advisory and consultancy services and capacity development

Services

A Elitehorse,donkeyand mule production for conservation and propagation of equines

A Artificialinsemination and pregnancy diagnosis

A Cryopreservationf elite germplasnof equine species and breeds

A Training on different aspects of equine husbandry

AhNBFYyAalL A2y 2F KSFfGK OFYLA FYR FIFNYSNRQ

At I NODAOALI GA2Y AY FYAYFE FFANRI FFENXYSNEQ F
showcasinghe technologies and providing various services

A Advisoryand problemsolving services through Toll Free Telephone

A Disease diagnostic services for equine diseases

A Providing vaccines of important diseases of equines

A Promoting equine ecotourism for conservation and propagation of equines

Research Achievements

A Phenotypiccharacterizationof indigenousequines Two major horse breedsof the country
viz Marwari and Kathiawariand four pony breedsviz Spit, Zanskari Bhutia and Manipuri
were characterizedbased on the phenotypic characteristicsincluding coat color and
biometricindices
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A Genotypiccharacterizationof Indian equine breeds
Molecular characterizationof six indigenousequine
breeds has been carried out using micro satellite
markers  Genetic diversity analysis, population
structure and relationship among six Indian horse
(Kathiawarj Marwari) and pony breeds (Manipuri,
Spit, Zanskari and Bhutig), along with English
Thoroughbred horsesas an outgroup was carried
out which indicated high geneticdiversityin all India
breedsexceptSpitiponies

A Equinegeneticresources Conservationpropagation
and improvement of equine genetic resourcesis
continuing at the Campuswith great impetus on
maintainingthe true to the type animalsof Marwari
breed The Marwari animalsare beingbred for their
body heightand elegantlook. At presentthe Campus
has 51 Marwari horses with 8 superior studs
Recently breeding of Kathiawari animals has also
beeninitiated at the Campus

A Establishmentof nucleus herd of exotic donkeys Jenniesand jacks of Europeanbreed
(Poitou),imported from Francein the year 1990 are beingmaintainedfor the improvement
of indigenousdonkeysand production of superiormules The Campushas32 Poitouanimals
at thistime.

A Indigenousdonkey. TheCentrehasinitiated the establishmeniof nucleusheardof smallgrey
and largewhite donkeysfoundin Indiafor their conservatiorandimprovement

A Equine sanctuary An in-vivo conservation
programme in the form of developingan equine
sanctuary at the Campus has been initiated by
procuring Zanskariponies from Zanskarvalley of
Jammu& Kashmirand Manipuriponiesfrom Imphal
Manipur. At present the Campusis maintaining 19
Zanskariand 15 Manipuri ponies Semenfrom the
stallions of these breedswas cryopreservedfor the
first time and foals have been produced through
artificialinseminationusingfrozensemen Thisfeat is
for the first of its kind in our country,

A Development of databases In order to carry out
performance analysis over years, the inventory,
growth and reproductiondatabasedor the Marwatri,
Kathiawarj Manipuri, Zanskarihorses, and Poitou
and Halari donkeys have been prepared for the
period 1989 to till date. The pedigree, inbreeding
coefficient, growth curve analysis and breeding
parameterswvere derived
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A Marker assistedselection Enduranceand fertility are
the two most important traits identified for
improvementin horses In order to selectthe animals
at an early age the SNP markers known to be
associatedwith enduranceand fertility were taken up
and their polymorphism in indigenous horses was
ascertainedandthe associatiorstudyis in progress

A Semen cryopreservation and artificial insemination
(AD: In order to conservethe germplasmof indigenous
equine breeds, the technique for cryopreservationof
semen of Marwari stallions and donkeys has been
standardized The technique of artificial insemination
using frozen semenfor production of superior quality
Marwari horses,superiormulesand donkeyshasbeen
perfected The pure germplasm of endangered
indigenousbreeds of horsesis being conservedusing
thistechnology

A Seminology studies : Various studies related to
determine the quality of the stallion semen were
developedand practicedroutinely at the campusThese
functional tests will facilitate in choosing the right
semensampleto be cryopreservedand henceenables
to increasethe fertility in an Al programme Computer
AssistedSemenAnalyser(CASAJs also being usedin
assessinghe quality of semen

A Pregnancydiagnosis: An eCGbased sandwichELISA
has been developed for detection of pregnancy
betweendays30to 1500f gestationin mares Thekit is
cost effective, horse specific and animal friendly.
Pregnancy diagnosis as early as 10 days post
inseminationhasbeenachievedusingultra sonography
in donkeyandhorsemares

A Embryotransfer in equines Asa strategyfor the multiplication and conservationof equine
specieembryotransfertechniquesdevelopedin equines Thetechnologyof embryotransfer
wasstandardizedn equinesandthe embryocryopreservatiortechniquewasalsodeveloped

A iSCNTfor production of horse cloned embryos The
intra and inter speciessomatic cell nuclear transfer
(ISCNTtechniquehasbeenexploredfor the production
of horseclonedembryos Theprotocol for standardized
and maturation of iISCNTembryos was attempted in
different media Theinter-speciesembryosmatured up
to 32 cell stageand intra-speciesembryosmatured up
to 64 cellstage
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A Utilization of animal energywith enhancedsystemefficiency. Singleanimaldrawn matching
plough, seed drill (two furrows) and harnesswere designedfor donkeysand mules and
successfullysedin performingvariousagriculturaloperations

A Sustainableutilization of mule power for chaffing operation: The muleswere successfully
used for chaff cutting operation to reduce women drudgery Averageoutput capacity of
choppedpearl millet straw in rotary mode chaff cutter was 660 kg h-1. Deploymentof mules
for operating a chaff cutter in rotary mode of operation is a viable option for sustainable
utilizationof equinepower duringidle hours

A Utilization of equine dung for preparation of vermi-compost To overcomethe problem of
dung disposalvermicompostis beingpreparedusingequinedungin readymadevermibeds
successfullandit is beingappliedin agriculturalfields,lawnsandplants

A Treatment of equine diseases Variousformulationsfor the treatment of proud flesh, warts
and sarcoidhave been preparedand a patent hasalsobeenfiled for the novel drug. Herbal
medicinefor habronemainfection in horsesand donkeyshas also developed A packageof
practiceshasbeen preparedfor the managementand treatment of colicin equines Herbal
disinfectantagainstRhodococcugqui has also been developed The Campushas a toll-free
numberfor the farmersto consultthe scientistsfor equinehealthand productionissues

Initiatives

A Equine ecotourismt A disconnect between general
public and the equineswas perceivedby the analyses
of equine censusfigures of last few decadesof the by
country In order to overcome this, the Equine ‘
Ecotourism has been initiated at the campus with
creation of severalnew attractions like the Souvenir
ShopComplex,Herbal Park,DesertPhoto shoot Point,
Information Centre and the Museum The impact of
this initiative hasso far been excellentin terms of our
efforts of sustaininghe speciedn situ condition.

’f W . 39, 1. - T 300 i 5, v 3auvet ofte, v

AR Mational Rersearch Costry o Equines, Equine Producton Campan, Bhaner

A Country:Wide Network for genetic improvement of
indigenoushorses Mating of mareto a priced stallion
is a matter of moneyin equineindustry Thestallionor
jack semenis being cryo -preservedonly at Bikaner
campusof ICARNRCEand it is availableto only those
equine ownerswho are bringing their animalsto this
place The artificial insemination and pregnancy
diagnosisin maresis little different from that in the
cattle andbuffalo. Theveterinarygraduatesacrossthe

country do not have enough practical exposure of the equine health and management
practices In order to addresstheseissuesan initiative hasbeentakenby the Centreto train
the veterinary doctors of the country in equine breeding, health, reproduction and
production Also,a network for the supplyof semenacrossthe country hasbeeninitiated. In
this direction,sofar, 30 veterinaryofficersof 11 statestrainedin the country.

10
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Extensionprogrammes - P

The Campusis regularly organizingvarious programmes

s
health camps and exhibitions focused on doubling the g?

livestock 2 ¢ Yy SiNchr@e by addressingthe issues of
infertility, innovation,entrepreneurshipdevelopment skill
development etc. in the Mera Gaon Mera Gauray
ScheduledCaste Subplan Animal Fairsand Institutional
Celebrations

S C. Mehta
ICAR NationalResearch Centre diquines, Equine Production CampBianer

Bio-control potentials of microorganismof arid zonein managingplant pathogens

Arid soils are inhibited by a large variety of flora and fauna, some of which are beneficialto
human beings, while the rest are enemies Of the soil inhibiting microorganismsthat are
pathogenicto plants, include bacteria, actinomycetes nematodes, fungi and some other
microbes Microbes naturally presentin soil and root rhizosphereare not alwaysharmful by
causing diseasesto plants but sometimes serve as biological control agents of various
significantlyimportant plant pathogens Amongthe soil inhibiting antagonisticfungi like species
of TrichodermaGliocladiumand Aspergillusare widely usedfor control of diseasesn various
cultivated crops Bacterial genera such as Bacillusand Pseudomonasnay be the potential
reservoirsof bio-control agentsfor effectively suppresssoil inhibiting root pathogens The
mechanismsthrough which these bio agentsoperatesis either by direct action againstthe
pathogeni.e. antagonismwhichincludesparasitism antibiosis,competitionand/or indirectly by
reducing host susceptibility (host mediated interaction) and includes exudation, altered
rhizosphereinducedresistancehipovirulence plant growth promoting rhizobia(PGPRgtc.
Therehasbeen large upsurgein interest in biologicaldiseasecontrol recently, reflecting
increasingenvironmentalconcernover pesticideuse Thisinterest hasbeenfurther stimulated
by the occurrenceof fungicideresistancein somepathogens,and for somesoitborne diseases
dueto lackof reliable chemicalcontrolsor resistantvarieties Studieswere initiated to explore
biocontrol potentials of microorganismin order to develop a cost effective and practical
managementstrategyin augmentingdiseasecontrol. Analysisof large number of soil samples
collected from different parts of the region led to isolation of native bio-control agentsviz,
Trichodermaharzianum T. longibrachiatum Aspergillusnidulans A. versicolor Penicillium
oxalicum Bacillusfirmus, B. tequilensisand Streptomycesnexicanudrom different agricultural
systems Thesebio-control agentshave proved their antagonisticability in repeatedlaboratory
tests In the next step, information wasrequiredto be generatedfor their field efficacyon most
commonly grown crops, trees and their effect on resident micro flora in order to ascertain
whether any bio-agenthasadverseeffect on native organisms Severalphysical,chemical,and
biologicalfactorsaffectthe survivalandfunctioningof bio-agentsin the soil. Soilmoisturestress

11
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Penicilliumoxalicum Aspergillusnidulans Aspergillusversicolor

and high temperature are the major abiotic factors that affect their performancein arid
ecosystemInadequacyof soil organicmatter further aggravateghe problem asthe bio-agents
dependon organicmatter for energyand growth. Microbial inoculationin soil also influences
the activity of indigenousmicro flora, ultimately havinga bearingon their own survival Thisis
becausethe introduced biocontrol agentsmust adhereto the plant roots, competefor space
and nutrients releasedthrough root exudation,and must be able to occupythe new nichein
sufficient numbersso asto exert its effect on the host plant. Often, the native inhabitants of
soil, which are better adaptedto the environmentalconditions,out compete the inoculated
population Developmentof effective native microbialinoculantsthus requiresthe presenceof
multiple fitnesstraits that canfacilitate its colonizationand survivalunder harshenvironmental
conditions An effort hasbeenmadeto summarizethe researchcarriedout at the ICAR Central
Arid Zone Researchinstitute, Jodhpur for the last two decadesto isolate, identify and
investigaterole of biocontrol potential of native microorganismin managingimportant plant
pathogens

Fungal antagonists
Trichoderma

Among various fungal bio agents, Trichodermais the most studied genus and widely used
biocontrol agent (BCA)world over due to its wide spectrum activity. Severaleconomically
important plant diseasesof crops are now effectively controlled by using Trichodermabased
bio- fungicideslike Phytophthorafoot rot of betel vine, seedlingrot of cardamom,stem rot of

cauliflower,dry root rot of legumesand oil seeds,grey mould of chickpea,wilt of many crops,
rhizomerot of ginger,root rot of groundnut,collarrot of lentil etc. Trichodermaasa bio control

agent, acts antagonistto severalpathogens As soon asit finds a plant pathogenicflora and

fauna, its mycelium quickly grows towards the pathogen,entanglesit or curls around it and

penetratesthe pathogenby its haustoria/ apisoriaand causelyses Thelysesresultsby extra
cellular secretion of lytic enzymesby the bio-agents The antagonistis known to release
antibiotics like alkyl pyrones isnitriles polyketides peptiabols diketopiperaz sesquiterpenes
steroids,etc Theseantibioticsare harmfulto pathogenand suchmechanisnis calledantibiosis

OnceTrichodermadsintroducedinto soil,it growsrapidly by consumingessentiahutrients from

the soil environmentthat other soil inhibiting organismsfail to competewith it and finally are

killed due to competition and scarcityof food. Another mechanismof BCAby Trichodermais

inducedresistancein plants Speciesof Trichodermaare known to solubilizerock phosphate,
metallic zinc, manganesejron and copper, and also enhancesthe nitrogen use efficiencyin

plants Becauseof these properties,the Trichodermanot only becomesa bio agentfor disease
control but also an agent which enhancesthe growth of plants by providing soil nutrition in

solubleformsfor absorptionby the roots resultingin better healthof plants In arid region,

12
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native heat tolerant strainsof Trichodermaviz, T. harzianumand T. longibrachiatumhavebeen
isolated from arid soils These isolates were found effective against pathogens like
Macrophomina phaseolina causing charcoal root rot in legumes and oilseed, Fusarium
oxysporumf. sp. cumini causingwilt of cumin and Ganodermaspeciescausingbasalstem rot
mortality in many trees and shrubs in several studies conducted at CAZRI respectively
Formulationsof thesestrainsare makingavailableto the researcherand growersof the region

Trichodermaharzianum Trichodermalongibrachiatum

Bacterial antagonists

Bacillus

Bio-control usingantagonisticendophyticand rhizospherebacteriahasbeen consideredas an
alternativestrategyto agrochemicalswhichare harmfulto humanhealthandthe

environment Native heat tolerant strains of Bacillusviz, B. firmus
and B. tequilensishave been isolated from arid soils Theseisolates
were found effective againstsoil borne plant pathogensparticularly
Macrophominaphaseolinaand Ganodermaspeciescausingroot rot
mortality in many cropsand treesin arid region Useof BCAssuffers
an attractive alternative to manageGanodermainduceddiseasesn
Khejri (Prosopiscinerarig tree, without any negativeimpact on the
environment Therefore, efforts were made to isolate antagonistic Bacillusfirmus
bacterial isolatesfrom the soil. Severalsoil sampleswere analysed
and one bacterialisolate,AZ11 wasselectedas potential antagonists
againstG. lucidumfrom arid soils Taxonomicidentity of this strain
was ascertainedusing 16S rRNAin EzBioCloudThe strain showed
over 99.7% similarity and was identified as Bacillustequilensisstrain
AZ11(MH304299. Severalspeciesof the genusBacillushave been
reported as potential BCAsForinstance the bacteriumB. tequilensis
is reported to manageroot knot nematodewhen co-inoculatedwith

Trichoderma harzianum Thus, this bacterium can have dual Bacillustequilensis
advantagdn irrigated pocketswhere severalvegetablesufferfrom

root knot nematode Incidentally,B. tequilensisis also known to solubilizezinc for increased
yield of wheat and soybean In arid region, one strain of B. firmus has also beenreported as
specificantagonistto Macrophominaphaseolinan earlier studies Many speciesof Bacillusviz,
B. subtilis B. cereusB. pumilusand B. sphaericussolatedfrom hot arid regionhavingbiocontrol
potential againstplant pathogenicfungi. Therefore,the isolated antagonisticbacterial strains
will be potentially very usefuland yield effectiveresultsin further field studiesfor management
of this terrific pathogen Successn establishingbacteriumin arid soilsdependson number of
microorganismgpresentin soil,andon the quantity of inoculumintroducedandits competitive
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saprophyticability. Speciesof Bacillushave characteristicsparticularly suited for studieson
biologicalcontrol: omnipresencean soils, high thermal tolerance,rapid growth in broth culture
andreadyformation of resistantspores Theyare uniformly distributedthrough soilrather than
concentratedn the plantrhizosphere

Antagonisticactinomycetes

In addition to fungal and bacterial antagonists,there is ample
scope of utilizing native strain of actinomycetesin biological
control of soil borne plant pathogensin the region Within
actinomycetes Streptomyces spp. have been investigated
predominantly, mainly becauseof their dominanceon, and the
ease of isolation from, dilution plates and because of the
commercial interest shown on the antibiotics produced by
certain Streptomycesspp. Severalbacteria actinomycetesand
fungiinhibitingthe growth of Fusariunmspp. havebeenreported
from soil of RajasthanIn a laboratory study, twelve speciesof Streptomyceswvere evaluated
against Fusariumoxysporumf. sp. cumini and Ganodermalucidum Maximum inhibition of
Fusariumwasobservedwith S fasciculusaand S phaeochromogenus

In caseof Ganoderma Streptomycesnexicanuswas selectedas potential antagonists
Theforegoingrevealsthat evenunder harshclimate of Indianhot arid region some native bio
control existsastemperatureoften reaches55°Cof top soil layerduringsummerperiod. Resting
structures like chlamydosporesand sclerotia of soil borne plant pathogenswithstand this
temperature but concurrentlypropagulesof beneficialnative microorganismsalso survivesin
this condition However,there is a need to improve their populationto the extent these can
fight well with plant pathogens Our efforts to work out suitablefood substratefor survivaland
multiplication of these BCAavebeenachievedo alargeextent. Amendingsoilwith composts
or suitable weed residues can also be an easy option for improving activity of beneficial
microorganisms

Streptomycesnexicanus

Ritu Mawar
ICAR CentralArid Zone Research Institute, Jodhpur

Spinelessactusasa fodder crop for the arid regionsof Gujarat

The unsustainableuse of groundwater,low rainfall, land degradation,overgrazingetc. are the
major concernsin arid regionswhere harsh climate and problematic soilsare prevalent With
these challengesthe food security of a denselypopulated country such as India hasto be
compromisedowingto low productivity of ruminantsdue to shortageof properfeed duringdry
seasonsAslivestockis an important componentof livelihoodin the arid regionsof India, small
scale farmers find difficulties in cultivating their fodder crops in driest seasonof the year
Further, water scarcityin arid regions can negatively affect feed intake, digestion and body
weight of the animals Asthe climatechangeseemsunavoidablejt is the call of the hourto find
the alternative sustainableproduction systemsin drier areasto meet the fodder demandsand
provideoptimum animalnutrition especiallyduringdroughtperiods Kachchhs one of the most
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